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Respiratory support

Respiratory support

This evidence report contains information on 5 reviews relating to respiratory support.

Review question 1.1 What respiratory support (excluding resuscitation) is the most
effective for preterm babies before admission to the neonatal unit?

Review question 3.3 What is the most effective way of using surfactant in managing
respiratory distress syndrome?

Review question 3.1 What is the most effective way to administer oxygen during
respiratory support?

Review question 3.2 What is the effectiveness and safety of the different assisted
ventilation techniques in preterm babies?

Review question 3.7 What is the effectiveness of nitric oxide in preterm babies requiring
invasive ventilation?

11
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Respiratory support

1Review question 1.1 What respiratory support (excluding

2
3

resuscitation) is the most effective for preterm babies
before admission to the neonatal unit?

4Introduction

©oo NO O,

10
11
12
13
14
15
16

17
18
19
20

The type of care a preterm baby receives within the first few hours of life can have a
significant impact on their long-term outcome. The phrase “golden hour”, first used in trauma
patients, has been adopted to refer to neonatal care at this crucial time.

Early delivery room respiratory support in preterm infants has been extensively investigated
and may make a significant contribution to reducing the risk of long-term lung damage, other
morbidities and even death. One of the difficult choices in the current era is to determine
whether or not to intubate a preterm baby in order to give surfactant very soon after birth.
Many babies can be supported by non-invasive methods of delivering oxygen, such as
continuous positive airways pressure (CPAP), which avoid intubation. There is evidence that
surfactant can be administered to these non-intubated babies using less invasive
administration techniques that may reduce the risk of morbidity associated with intubation. At
present it is not clear which is the best strategy.

This review aims to explore which delivery room respiratory support techniques are likely to
give optimal disease-free survival in preterm infants. We have compared early invasive
intubation and surfactant administration techniques, with less invasive surfactant
administration techniques and non-invasive respiratory support techniques.

21Summary of the protocol

22
23

24

See Table 1 for a summary of the population, intervention, comparison and outcome (PICO)
characteristics of this review.

Table 1: Summary of the protocol (PICO table)
Preterm babies before admission to the neonatal unit

Exclusions:
e Preterm babies with any congenital abnormalities except
patent ductus arteriosus

Assisted ventilation techniques:
Non-invasive ventilation techniques:
e Hi Flow (HF)/ Hi flow nasal cannula (HFNC)/ Humidified hi flow

nasal cannula (HHFNC)/ Heated, humidified, hi flow nasal
cannula (HHHFNC) — delivered at equal to or more than 5L/min

e Continuous positive airway pressure therapy (CPAP)

Invasive ventilation techniques:
¢ Invasive ventilation (all types) delivered following intubation

Surfactant administration:

o Minimally invasive techniques:
o Minimally invasive surfactant therapy (MIST)
o Less invasive surfactant administration (LISA)
o Avoidance of mechanical ventilation (AMV)

e Surfactant administered via endotracheal tube :

12
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o Early extubation administration:

Intubate surfactant extubate (InSuRE)
Intubate surfactant extubate (1SX)
Take care method

o -Conventional endotracheal administration

Assisted ventilation technigue comparisons

Non-invasive ventilation versus no assisted ventilation
comparisons:

1.

CPAP versus no assisted ventilation

2. Hi Flow versus no assisted ventilation

Non-invasive ventilation technique comparisons:

1.

CPAP versus Hi Flow

Invasive versus non-invasive ventilation technique
comparisons:

1.

CPAP versus invasive ventilation (both ventilation
techniques received surfactant)

2. HiFlow versus invasive ventilation (both ventilation

techniques received surfactant)

Ventilation versus surfactant comparisons

Non-invasive ventilation technique with or without surfactant
comparisons:

1.

CPAP with surfactant versus CPAP alone

2. Hi Flow with surfactant administrations versus Hi Flow

alone

Invasive ventilation with surfactant versus non-invasive
ventilation without surfactant comparison:

1.

CPAP alone versus invasive ventilation with surfactant

2. Hi Flow alone versus invasive ventilation with surfactant

Critical outcomes:

o Mortality prior to discharge
¢ Bronchopulmonary dysplasia (BPD) (oxygen dependency at 36
weeks postmenstrual age or 28 days of age)
o Neurodevelopmental outcomes at 218 months:
o Cerebral palsy (reported as presence or absence of condition,
not severity of condition)
o Neurodevelopmental delay (reported as dichotomous
outcomes, not continuous outcomes such as mean change in
score)

Severe (score of >2 SD below normal on validated
assessment scales, or on Bayleys assessment scale of
mental developmental index (MDI) or psychomotor
developmental index (PDI) <70 or complete inability to
assign score due to CP or severe cognitive delay)

Moderate (score of 1-2 SD below normal on validated
assessment scales, or on Bayleys assessment scale of MDI
or PDI 70-84 )

13

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October

2018)



N OO OWON-

DRAFT FOR CONSULTATION
Respiratory support

o Neurosensory impairment (reported as presence or absence
of condition, not severity of condition)
- Severe hearing impairment (e.g. deaf)
- Severe visual impairment (e.g. blind)

Important outcomes:

¢ Failed non-invasive ventilation (reported as requiring intubation)
e Pneumothorax

e Severe intraventricular haemorrhage (grade 3 or 4)

AMV: avoidance of mechanical ventilation; BPD: bronchopulmonary dysplasia; CP: cerebral palsy; CPAP:
continuous positive airways pressure; HF: hi flow; HFNC: hi flow nasal cannula; HHFN: humidified hi flow
nasal cannula; HHHFNC: heated humidified hi flow nasal canula; InSuRE: intubate surfactant rapidly
extubate; ISX: intubate surfactant extubate; LISA: Less invasive surfactant administration ; MDI: mental
development index; MIST: minimally invasive surfactant therapy,; PDI: psychomotor developmental index;
RCT: randomised controlled trial; SD: standard deviation;

For full details see review protocol in appendix A.

8Clinical evidence

9Included studies

10
11
12
13
14

15
16
17
18
19
20
21

22

In preterm babies receiving respiratory support (excluding resuscitation) before admission to
the neonatal unit, 1 Cochrane Systematic Review (Subramaniam 2016) and 5 randomised
controlled trials (RCTs) were included in this review (Dunn 2011; Finer 2010; Morley 2008;
Sandri 2004; Sandri 2010). One additional publication with long term neurodevelopmental
outcomes of an RCT was identified (Vaucher 2012 [Finer 2010]).

One RCT compared non-invasive ventilation versus no assisted ventilation (Sandri 2004). No
studies compared different non-invasive ventilation techniques. One RCT compared non-
invasive ventilation with surfactant versus invasive ventilation with surfactant (Dunn 2011). 2
RCTs compared non-invasive ventilation with surfactant versus non-invasive ventilation
alone (Dunn 2011; Sandri 2010). Four publications compared non-invasive ventilation alone
versus invasive ventilation with surfactant (Dunn 2011; Finer 2010; Morley 2008; Vaucher
2012 [Finer 2010]).

See the literature search strategy in appendix B and study selection flow chart in appendix C.

23Excluded studies

24
25

Studies not included in this review, with reasons for their exclusion, are provided in appendix
K.

26Summary of clinical studies included in the evidence review

27

28

Table 2 provides a brief summary of the included studies.

Table 2: Summary of included studies

Subramaniam e Preterm infants Prophylactic nCPAP Mortality prior to

2016 < 32 weeks versus other forms  discharge
gestation or < of treatment
1500g
14
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Study and
setting

Population
e Studies where
> 80% met

above criteria

Intervention/
comparison

RCTs included in the Cochrane systematic review

Dunn 2011
us

(Subramaniam
2016)

Finer 2010
us

(Subramaniam
2016)

Morley 2008
Australia

(Subramaniam
2016)

n= 648

e If parent was
considered at
high risk of
having a
preterm
delivery at 26*0
- 29*6 week's
gestation

n= 1316

e GA 240to 27+6
weeks

e No congenital
malformations

e Decision had
been made to
provide full
resuscitation

n=610

e GA 25%0to 28*6
weeks

e No congenital
malformations

e Birthina
hospital
participating in
the trial

e Ability to
breathe at 5
mins after
birth, but
needing

Prophylactic
surfactant +
invasive ventilation
versus

ISX + nCPAP
versus nCPAP

nCPAP versus
nCPAP +
surfactant

nCPAP versus
invasive ventilation
+ surfactant

15

Outcomes

Bronchopulmonary
dysplasia at 36
weeks PMA

Need for assisted
ventilation

Pneumothorax

Severe IVH (grade
3or4)

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation (for ISX
and nCPAP arm)

Pneumothorax

Severe IVH (grade
3or4)

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Pneumothorax

Severe IVH (grade
3or4)

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation (for
nCPAP arm)

Pneumothorax

Severe IVH (grade
3or4)

Comments

3-arm RCT

Cross over
was allowed
for infants in
the CPAP
group for
ethical
concerns

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October

2018)
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Respiratory support

Study and
setting

Sandri 2004
Italy

(Subramaniam
2016)

RCTs
Sandri 2010

Italy

Vaucher 2012

us

A W

5Quality assessment of clinical studies included in the evidence review

Population

respiratory
support

n=230

GA 28-31
weeks

No congenital
malformations

Birth in hospital

n= 208

GA 25*0to
286 weeks

n= 990

18-22 months
corrected age
Surviving from
Finer 2010
RCT

6 See appendix F for GRADE tables.

Intervention/
comparison

Prophylactic
surfactant + nCPAP
Versus rescue
surfactant + nCPAP

Prophylactic
surfactant + nCPAP
versus nCPAP

Please see Finer
2010

See appendix D for clinical evidence tables.

16

Outcomes

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation (for
prophylactic arm)

Pneumothorax

Severe IVH (grade
3or4)

Mortality prior to
discharge

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28
days of age

Failed non-invasive
ventilation

Pneumothorax

Severe IVH (grade
3or4)

Neurodevelopment
al outcomes at 218
months

Comments

"During
stabilization
and transport
to the NICU,
any CPAP
device was
allowed
according to
the practice of
each
investigative
site"

Cross over
was allowed
for infants in
the CPAP
group for
ethical
concerns

BPD: bronchopulmonary dysplasia; CPAP: continuous positive airway pressure; GA: gestational age; ISX:
intubate-surfactant-extubate; IVH: intraventricular haemorrhage; nCPAP: nasal continuous positive airway
pressure; NICU: neonatal intensive care unit; PMA: postmenstrual age

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October

2018)
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1Economic evidence

2 No economic evidence on the cost effectiveness of respiratory support (excluding
3 resuscitation) in preterm babies before admission to the neonatal unit was identified by the
4 literature searches of the economic literature undertaken for this review.

5Economic model

6 No economic modelling was undertaken for this review because the committee agreed that
7 other topics were higher priorities for economic evaluation.

8Clinical evidence statements

9Comparison 1. Non-invasive ventilation versus no assisted ventilation
10Comparison 1.1 CPAP versus no assisted ventilation
11 Critical outcomes
12 Mortality prior to discharge

13 e Low quality evidence from 1 RCT (n=230) showed no clinically significant difference in
14 mortality prior to discharge among preterm babies who received CPAP compared to no
15 assisted ventilation.

16  Bronchopulmonary dysplasia (BPD) at 36 weeks post-menstrual age (PMA)

17 e Low quality evidence from 1 RCT (n=230) showed no clinically significant difference in
18 BPD at 36 weeks PMA among preterm babies who received CPAP compared to no
19 assisted ventilation.

20 Neurodevelopmental outcomes at = 18 months
21 e No studies reported on this critical outcome
22  Important outcomes

23 Failed non-invasive ventilation

24 o Evidence from 1 RCT (n=230, low risk of bias) among preterm babies showed that 14 out

25 of 115 (12%) who were randomised to CPAP failed non-invasive ventilation requiring
26 intubation. The outcome was not relevant for preterm babies on no assisted ventilation,
27 therefore, the 2 interventions could not be compared and imprecision could not be

28 assessed.

29 Pneumothorax

30 e Low quality evidence from 1 RCT (n=230) showed no clinically significant difference in
31 pneumothorax among preterm babies who received CPAP compared to no assisted
32 ventilation.

33 Severe IVH (grade 3 or 4)

34 e Low quality evidence from 1 RCT (n=230) showed no clinically significant difference in
35 severe IVH (grade 3 or 4) among preterm babies who received CPAP compared to no
36 assisted ventilation.
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1Comparison 1.2 Hi flow versus no assisted ventilation

2 o No studies reported on this comparison

3Comparison 2. Non-invasive ventilation technique A versus non-invasive ventilation
4 technique B

5 e No studies reported on this comparison

6Comparison 3. Non-invasive ventilation versus invasive ventilation (both ventilation
7 techniques received surfactant)

8Comparison 3.1 CPAP versus invasive ventilation (both ventilation techniques received
9 surfactant)

10 Critical outcomes
11 Mortality prior to discharge

12 e Very low quality evidence from 1 RCT (n=425) showed no clinically significant difference
13 in mortality prior to discharge among preterm babies who received CPAP compared to
14 invasive ventilation (both ventilation techniques received surfactant).

15 BPD at 36 weeks PMA

16 e Low quality evidence from 1 RCT (n=425) showed no clinically significant difference in
17 BPD at 36 weeks PMA among preterm babies who received CPAP compared to invasive
18 ventilation (both ventilation techniques received surfactant).

19 Neurodevelopmental outcomes at = 18 months
20 e No studies reported on this critical outcome
21 Important outcomes

22  Failed non-invasive ventilation

23 e Evidence from 1 RCT (n=425, high risk of bias) among preterm babies showed that 128

24 out of 216 (59%) who were randomised to CPAP with surfactant failed non-invasive

25 ventilation and required invasive ventilation. The outcome was not relevant for preterm
26 babies on invasive ventilation with surfactant, therefore, the 2 interventions could not be
27 compared and imprecision could not be assessed.

28 Pneumothorax

29 e Verylow quality evidence from 1 RCT (n=425) showed no clinically significant difference
30 in pneumothorax among preterm babies who received CPAP compared to invasive
31 ventilation (both ventilation techniques received surfactant).

32 Severe IVH (grade 3 or 4)

33 e Verylow quality evidence from 1 RCT (n=425) showed no clinically significant difference
34 in severe IVH (grade 3 or 4) among preterm babies who received CPAP compared to
35 invasive ventilation (both ventilation techniques received surfactant).

36Comparison 3.2 Hi flow versus invasive ventilation (both ventilation techniques received
37 surfactant)

38 e No studies reported on this comparison
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1Comparison 4. Non-invasive ventilation with surfactant versus non-invasive ventilation

2Comparison 4.1 CPAP with surfactant versus CPAP alone

3  Critical outcomes

4  Mortality prior to discharge

5 e Low quality evidence from 2 RCTs (n=647) showed no clinically significant difference in

6 mortality prior to discharge among preterm babies who received CPAP with surfactant

7 compared to CPAP alone.

8 BPD at 36 weeks PMA

9 e Moderate quality evidence from 2 RCTs (n=647) showed no clinically significant
10 difference in BPD at 36 weeks PMA among preterm babies who received CPAP with
11 surfactant compared to CPAP alone.
12  Neurodevelopmental outcomes at = 18 months
13 e No studies reported on this critical outcome
14  Important outcomes
15  Failed non-invasive ventilation
16 o Very low quality evidence from 2 RCTs (n=647) showed no clinically significant difference
17 in failed non-invasive ventilation requiring intubation among preterm babies who received
18 CPAP with surfactant compared to CPAP alone
19  Pneumothorax
20 e Very low quality evidence from 2 RCTs (n=647) showed no clinically significant difference
21 in pneumothorax among preterm babies who received CPAP with surfactant compared to
22 CPAP alone.

23 Severe IVH (grade 3 or 4)

24 e Low quality evidence from 2 RCTs (n=647) showed no clinically significant difference in
25 severe IVH (grade 3 or 4) among preterm babies who received CPAP with surfactant
26 compared to CPAP alone.

27Comparison 4.2 Hi flow with surfactant versus Hi flow alone

28 e No studies reported on this comparison

29Comparison 5. Non-invasive ventilation versus invasive ventilation with surfactant
30Comparison 5.1 CPAP alone versus invasive ventilation with surfactant

31 Critical outcomes

32  Mortality prior to discharge

33 e Moderate quality evidence from 3 RCTs (n=2,358) showed that there may be a clinically

34 significant decrease in mortality prior to discharge among preterm babies who received
35 CPAP alone compared to invasive ventilation with surfactant, however there is
36 uncertainty around this estimate.
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1 BPD at 36 weeks PMA

¢ High quality evidence from 3 RCTs (n=2,358) showed that there may be a clinically
significant improvement in BPD at 36 weeks PMA among preterm babies who received
CPAP alone compared to invasive ventilation with surfactant, however there is
uncertainty around this estimate.

Neurodevelopmental outcomes at 218 months: Moderate or severe cerebral palsy at 18
months or older of age

e Low quality evidence from 1 RCT (n=990) showed no clinically significant difference in
moderate or severe cerebral palsy at 18-22 months of age among preterm babies who
received CPAP alone compared to invasive ventilation with surfactant.

—
QWO ~NO GarwdN

11 Neurodevelopmental outcomes at 218 months: Severe cognitive impairment at 18 months or
12  older of age

13 e Low quality evidence from 1 RCT (n=990) showed no clinically significant difference in

14 severe cognitive impairment at 18-22 months of age (defined as BSID-III [Bayley scales
15 of infant and toddler development, 3" edition] cognitive score <70) among preterm babies
16 who received CPAP alone compared to invasive ventilation with surfactant.

17  Neurodevelopmental outcomes at 218 months: Bilateral blindness at 18 months or older of
18 age

19 e Very low quality evidence from 1 RCT (n=990) showed no clinically significant difference
20 in bilateral blindness at 18-22 months of age among preterm babies who received CPAP
21 alone compared to invasive ventilation with surfactant.

22  Neurodevelopmental outcomes at 218 months: Hearing impairment at 18 months or older of
23 age

24 o Low quality evidence from 1 RCT (n=990) showed no clinically significant difference in
25 hearing impairment at 18-22 months of age among preterm babies who received CPAP
26 alone compared to invasive ventilation with surfactant.

27 Important outcomes
28 Failed non-invasive ventilation

29 e Evidence from 1 RCT (n=432, high risk of bias) among preterm babies showed that 116

30 out of 223 (52%) who were randomised to CPAP alone failed non-invasive ventilation and
31 required invasive ventilation. The outcome was not relevant for preterm babies on

32 invasive ventilation, therefore, the 2 interventions could not be compared and imprecision
33 could not be assessed.

34

35 e Evidence from 1 RCT (n=610, high risk of bias) among preterm babies showed that 141
36 out of 307 (46%) who were randomised to CPAP alone failed non-invasive ventilation and
37 required invasive ventilation. The outcome was not relevant for preterm babies on

38 invasive ventilation, therefore, the 2 interventions could not be compared and imprecision
39 could not be assessed.

40 Pneumothorax

41 e Very low quality evidence from 3 RCTs (n=2,358) showed no clinically significant
42 difference in pneumothorax among preterm babies who received CPAP alone compared
43 to invasive ventilation with surfactant.
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1 Severe IVH (grade 3 or 4)

2 e Low quality evidence from 3 RCTs (n=2,358) showed no clinically significant difference in
3 severe IVH (grade 3 or 4) among preterm babies who received CPAP alone compared to
4 invasive ventilation with surfactant.

5Comparison 5.2. Hi flow versus invasive ventilation with surfactant
6 e No studies reported on this comparison

7 See appendix E for Forest plots.

8Economic evidence statements

9 e No economic evidence on the cost effectiveness of respiratory support (excluding
10 resuscitation) in preterm babies before admission to the neonatal unit was available.

11Recommendations

12 B1.1 When stabilising preterm babies who need respiratory support, use continuous positive
13 airways pressure (CPAP) where clinically appropriate, rather than invasive ventilation.

14Research recommendations

15 Does CPAP plus prophylactic surfactant, administered by a non-invasive technique in the
16  delivery room, improve outcomes compared to CPAP alone in preterm babies?

17Rationale and impact

18Why the committee made the recommendations

19 The evidence did not show a clear difference between continuous positive airways pressure
20 (CPAP) alone and invasive ventilation with surfactant when used in preterm babies in the

21  delivery room, for any of the outcomes that the committee had prioritised (mortality, BPD and
22 neurodevelopmental outcomes). However, the evidence showed a possible reduction in

23 mortality before discharge, and a possible reduction in the incidence of BPD at 36 weeks’

24  postmenstrual age (PMA) with CPAP.

25 One large study found that just over half of those who received CPAP instead of intubation
26 did need to be intubated at some point during their hospitalisation. However the committee
27 agreed that this was a very positive result, as around half of babies avoided all the risks of
28 invasive intervention.

29 However, the committee agreed that it is preferable to avoid invasive ventilation wherever
30 possible, so agreed that when stabilising a preterm baby in the delivery room, the non-

31 invasive ventilation technique of CPAP should be used rather than invasive ventilation with
32 surfactant, unless clinically inappropriate (for example, the baby is not breathing and requires
33 invasive ventilation). The committee agreed that this approach would not be suitable for
34 preterm babies born very early, for example at less than 25 weeks, because these babies
35 may not have the necessary respiratory drive, and because the failure rate of non-invasive
36 ventilation is high in babies of this age. The committee agreed that for these very young
37 preterm babies it may be more practical to use invasive ventilation with surfactant in the
38 delivery room, but as this would be a clinical decision it was not appropriate to set a

39 particular age cut-off.

40 Because there was not enough evidence to make recommendations on the use of CPAP
41  with surfactant compared to CPAP without surfactant in the delivery room, the committee
42 recommended that further research be done in this area.
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1
2

3Impact of the recommendations on practice

4
5
6
7

8Th

Current practice in most units is to routinely intubate preterm babies (below a certain
gestation, often 27—28 weeks, but specific cut-offs will vary) and give surfactant, so this will
be a change in practice for these units. Because CPAP is associated with lower costs than
invasive ventilation, this change is likely to lead to cost savings.

e committee’s discussion of the evidence

9Interpreting the evidence

10The outcomes that matter most

11
12
13
14
15
16

17
18
19
20
21
22
23

24Th

25
26
27
28
29
30

31
32
33
34
35

36
37
38
39
40

Speci
2018)

The committee agreed that respiratory support in the delivery room primarily aims to reduce
the rate of mortality and BPD, and therefore these were considered the critical outcomes for
decision making. However, the committee also agreed that neurodevelopmental outcomes
were important as these could have a life-long impact on the baby and their parents or carers,
and the committee were concerned with the absence of evidence on neurodevelopmental
outcomes for this evidence review.

Failed non-invasive ventilation requiring intubation, which may itself increase the risk of BPD,
was considered an important outcome. Additionally pneumothorax, a possible adverse event
associated with surfactant administration was also considered as an important outcome in
decision making and in considering the balance of benefits and harms. Finally, severe
intraventricular haemorrhage can occur in preterm babies, and may be associated with
respiratory difficulties, so this was also chosen as an important outcome to balance the risks
and benefits of early respiratory support.

e quality of the evidence

There was little evidence for several comparisons of interest. There was no evidence for
several important comparisons such as Hi flow versus no assisted ventilation, Hi flow versus
invasive ventilation with surfactant, Hi flow versus invasive ventilation (both with surfactant),
Hi flow with surfactant versus Hi flow alone, or comparing different types of invasive ventilation.
There was also no evidence for neurodevelopmental outcomes at 18 months or more. This
limited the ability of the committee to make recommendations on several types of practice.

The evidence in the pairwise comparisons was assessed using the GRADE methodology. The
quality of evidence in this review ranged from very low to high quality. The evidence on CPAP
alone compared to invasive ventilation with surfactant was of high or moderate quality for the
critical outcomes (except neurodevelopmental outcomes), whereas the evidence for the
important outcomes was of low or very low quality.

The quality of evidence was most often downgraded because of the uncertainty around the
risk, which was primarily because of the low event rate, or because of a lack of blinding. The
lack of blinding was especially pertinent for subjective outcomes with poorly defined criteria
such as criteria for intubation and neurodevelopmental outcomes. However, the committee
agreed that this was inevitable as blinding was difficult with different ventilation options.
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1The committee was aware that the evidence regarding CPAP versus invasive ventilation
showed no difference, but was low quality. However, given that the quality of the
evidence was high for mortality and BPD, which were designated as critical outcomes,
it was decided that a strong recommendation was suitable.Benefits and harms

2
3
4
5 In preterm babies before admission to the neonatal unit, the committee decided that CPAP
6 should be used as the ventilation technique of choice in the delivery room during and after
7 stabilisation, unless there is a clinical need for invasive ventilation.

8

9

The evidence demonstrated that there was no clinical difference between CPAP alone and

invasive ventilation with surfactant for any of the outcomes prioritised. However, there was a
10 trend for a reduction in mortality prior to discharge and BPD at 36 weeks PMA in preterm
11 babies who were administered CPAP alone compared to invasive ventilation with surfactant in
12 the delivery room. Furthermore, when the confidence intervals were adjusted from 95% to 90%
13 for all variables, the reduction in mortality prior to discharge and BPD at 36 weeks PMA with
14 CPAP alone compared to invasive ventilation with surfactant became clinically significant,
15 while for the other variables it did not. Although the evidence did not show a clear benefit of
16 CPAP alone over invasive ventilation with surfactant, the committee agreed that one of the
17 main benefits of CPAP alone was its non-invasive nature, therefore opting for CPAP alone in
18 the delivery room would eliminate the risks associated with invasive ventilation. Because of
19 the t potential for positive benefits, and the avoidance of harms of invasive ventilation, with no
20 other negativeconsequence, the committee agreed to recommend strongly that non-invasive
21 ventilation using CPAP should be tried first. Nonetheless, if there is a clear indication for
22 invasive ventilation from the outset, for example a preterm baby who is not breathing
23 adequately after 10 minutes of support, has an unstable heart rate, or whose oxygen
24 saturations are not improving despite high oxygen levels, the committee emphasised that
25 CPAP alone should not be prioritised over the more clinically appropriate invasive ventilation
26  with surfactant.

27 The majority of the studies comparing CPAP alone and invasive ventilation with surfactant
28 were in preterm babies 225'° weeks gestation. The committee highlighted that babies younger
29 than 25 weeks gestation were probably not mature enough to be stabilised on CPAP alone,
30 which would most likely fail. Nonetheless, the committee couldn’t agree on a set gestational
31 age for whom CPAP alone was appropriate as it is dependent on the baby and emphasised
32 that clinical judgement should be used when deciding whether to commence CPAP or invasive
33 ventilation. The committee highlighted that it may be more practical to use invasive ventilation
34  with surfactant in the delivery room for very immature preterm babies.

35 The committee discussed whether the use of CPAP in the delivery room should be alone or in
36 combination with surfactant. There was a prominent but non-significant trend for CPAP with
37 surfactant over CPAP alone to reduce the rate of BPD at 36 weeks PMA. The committee
38 agreed that the evidence wasn’t strong enough to make a recommendation on the combination
39 of CPAP with surfactant. However the committee were concerned about the risk of implying
40 that standard practice should be no surfactant.. In view of this, the committee prioritised
41 recommending further research on the comparison of CPAP with surfactant and CPAP alone
42 in the delivery room.

43Cost effectiveness and resource use

44 There was no economic evidence assessing the cost-effectiveness of respiratory support
45 strategies in preterm babies at birth and before transfer to the neonatal unit.

46 The committee discussed that the clinical evidence generally showed no difference between
47 invasive and non-invasive techniques, and in some comparisons was trending in favour of
48 non-invasive techniques (that is, CPAP).

49 The committee expressed the view that non-invasive ventilation (that is, CPAP) is associated
50 with lower costs when compared with invasive-ventilation techniques and as a result it is
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1 likely to be the most cost-effective strategy in babies who need it at birth and before transfer

2 to the neonatal unit.
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1Review question 3.3 What is the most effective way of using

2

surfactant in managing respiratory distress syndrome?

3Introduction

O~NO O~

9
10
11
12
13
14
15
16

17
18
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21
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23
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25
26
27
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29
30

Respiratory distress syndrome (RDS) in preterm babies is caused by a deficiency of lung
surfactant. The risk of RDS increases with decreasing gestational age, and is almost
inevitable in babies born at less than 28 weeks gestation. Without surfactant the lungs
become stiff and the alveoli collapse at end-expiration, and untreated RDS is a major cause
of morbidity and mortality in preterm infants.

Surfactant is a naturally produced surface-active lipoprotein complex mixed with proteins,
which reduces the surface tension at the alveolar liquid surface. Surfactant allows alveoli to
stay open in expiration and substantially reduces the work of breathing. It also reduces
shearing forces on immature alveolar membrane, preventing membrane rupture and protein
leak into the alveolar space with resulting lung damage. RDS in preterm babies can be
prevented by administration of exogenous animal derived surfactant therapy, and this
substantially reduces mortality and respiratory morbidity for this population, including
improved survival without bronchopulmonary dysplasia (BPD) at 28 days.

However, the optimal dose (including the use of single or multiple administration) and mode
of administration of surfactant remains controversial and may make a significant contribution
to the chances of long term lung damage, other morbidities or death. The various techniques
of administration can be grouped into three categories:

e conventional endotracheal intubation (where the baby is intubated, surfactant is
administered and the baby then continues on mechanical ventilation)

e endotracheal intubation and surfactant administration followed by immediate extubation
(also called Intubate, Surfactant, Rapid Extubation, and known as InSURE or ISX)

o surfactant administration without endotracheal intubation via a thin endotracheal catheter
during spontaneous breathing or with continuous positive airways pressure (CPAP)
(known as Minimally Invasive Surfactant Administration, MIST or Less Invasive Surfactant
Administration, LISA, or Avoidance of Mechanical Ventilation, AMV ).

This review aims to explore which administration technique and dosing regimen is likely to
give optimal outcomes in preterm infants.

31Summary of the protocol

32
33

34

See Table 1 for a summary of the population, intervention, comparison and outcome (PICO)
characteristics of this review.

Table 3: Summary of the protocol (PICO table)

Preterm babies receiving surfactant:

Exclusions:

e Preterm babies with any congenital abnormalities except
patent ductus arteriosus

e Studies where 50% or less of the mothers of preterm babies
have not received antenatal steroids

Surfactants available in the UK:

e Porcactant (Curosurf)

e Beractant (Survanta)
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Administration techniques of surfactant:
e Minimally invasive techniques:
- Minimally invasive surfactant therapy (MIST)
- Less invasive surfactant administration (LISA)
- Avoidance of mechanical ventilation (AMV)
- Take care method
e Laryngeal mask airway (LMA)
e Endotracheal tube administration of surfactant
- Early extubation administration:
o Intubate, surfactant, extubate (INSURE)
o Intubate, surfactant, extubate (ISX)
- Conventional endotracheal administration
Administration techniques of surfactant:

e Early extubation following administration of surfactant
(INSURE/ISX) versus conventional endotracheal
administration of surfactant with mechanical ventilation

e Minimally invasive techniques (MIST/LISA/AMV) versus
endotracheal tube administration of surfactant

e Laryngeal mask airway versus endotracheal tube
administration of surfactant

Minimally invasive techniques (MIST/LISA/AMV) versus
laryngeal mask airway

Surfactant dosing regimens:

e Single dose 100mg/kg surfactant A administration versus
single dose 200mg/kg surfactant A administration

e Multiple dose surfactant A versus single dose surfactant A

Critical outcomes:

o Mortality prior to discharge

e Bronchopulmonary dysplasia (oxygen dependency at 36 weeks
PMA or 28 days of age)

o Neurodevelopmental outcomes at >18 months:

o Cerebral palsy (CP) (reported as presence or absence of
condition, not severity of condition)

o Neurodevelopmental delay (reported as dichotomous
outcomes, not continuous outcomes such as mean change in
score)

- Severe (score of >2 SD below normal on validated
assessment scales, or on Bayley assessment scale of
mental developmental index (MDI) or psychomotor
developmental index (PDI) <70 or complete inability to
assign score due to CP or severe cognitive delay)

- Moderate (score of 1-2 SD below normal on validated
assessment scales, or on Bayley assessment scale of MDI
or PDI 70-84)

o Neurosensory impairment (reported as presence or absence
of condition, not severity of condition)

o Severe hearing impairment (for example, deaf)
o Severe visual impairment (for example, blind)

Important outcomes:

e Days on invasive ventilation

e Severe intraventricular haemorrhage (grade 3 or 4)
¢ Pneumothorax

e Pulmonary haemorrhage
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AMV: avoidance of mechanical ventilation; CP: cerebral palsy; InSURE: intubate, surfactant, rapidly extubate; ISX:
intubate, surfactant, extubate; LMA: laryngeal mask airway; LISA: less invasive surfactant administration;
MDI: mental development index; MIST: minimally invasive surfactant therapy; PDI: psychomotor
developmental index; RCT: randomised controlled trial; SD: standard deviation

5Clinical evidence

6Included studies

7
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For preterm babies receiving surfactant, 7 randomised controlled trials (RCTs) were
identified (Dani 2004; Dunn 2011; Gopel 2011; Kanmaz 2013; Kribs 2015; Pinheiro 2016;
Speer 1992).

Two RCTs compared early extubation following administration of surfactant to conventional
endotracheal administration of surfactant with mechanical ventilation (Dani 2004; Dunn
2011).

Three RCTs compared minimally invasive surfactant administration techniques to
endotracheal tube administration of surfactant (Gopel 2011; Kanmaz 2013; Kribs 2015).

Note: The committee discussed the ambiguity in the description of endotracheal
administration of surfactant in one paper, Gopel 2011. Based on the methods described in
the paper, the committee agreed that the administration method was conventional
endotracheal administration rather than early extubation after administration of surfactant.
Thus, rather than having a separate sub-group (‘InSURE or conventional’) in the minimally
invasive surfactant administration techniques analyses, the data from Gopel 2011 were
analysed together with other conventional administration techniques. However, it was noted
that there is some uncertainty to this grouping as the authors did not explicitly define their
endotracheal administration technique.

One RCT compared laryngeal mask administration (LMA) of surfactant to endotracheal tube
administration of surfactant (Pinheiro 2016)

One RCT compared multiple dose surfactant to single dose surfactant (Speer 1992)See the
literature search strategy in appendix B and study selection flow chart in appendix C.

28Excluded studies

29
30

Studies not included in this review, with reasons for their exclusion, are provided in appendix
K.

31Summary of clinical studies included in the evidence review

32

33

Table 2 provides a brief summary of the included studies.

Table 4: Summary of included studies

study and Intervention/
setting Population comparison Outcomes Comments
Dani 2004 n=27 Early e Mortality prior to
extubation discharge
RCT Inborn infants of 0-6  following e BPD at 36 weeks
hours of age and <30 a?m|lr'1f|str;at|€[>n PMA
Italy weeks gestation with ]‘3 ”S“ adc ;’” Days on invasive
respiratory distress sllorlie)/ ventilation
syndrome CPAP versus = e
conventional e neumotnorax
endotracheal
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Study and
setting

Dunn 2011

RCT

us

Gopel 2011
RCT

Germany

Kanmaz
2013

RCT

Turkey

Population

n=656

Preterm babies 26-
30 weeks gestation

n=220

Preterm infants with
a gestational age 26-
28*¢ and birthweight
less than 1.5kg,
enrolled within 12
hours of birth

FiO2 criteria for
surfactant
administration:

- >0.3for less
minimally
invasive
surfactant
administration
group

- 0.3-0.6 for
intubation group

n=200

Inborn preterm
infants <32 weeks
gestation and who
suffered from
respiratory distress
syndrome

FiO2 criteria for
surfactant
administration: >0.4

Intervention/
comparison
administration
of surfactant
with
mechanical
ventilation

Early
extubation
following
administration
of surfactant
followed by
CPAP versus
conventional
endotracheal
administration
of surfactant
with
mechanical
ventilation

Minimally
invasive
surfactant
administration
versus
endotracheal
tube
administration
of surfactant

Minimally
invasive
surfactant
administration
versus early
extubation
following
surfactant
administration
(InSURE
protocol)

28

Outcomes

e Mortality prior to
discharge

e BPD at 36 weeks
PMA

e Days on invasive
ventilation

e Pneumothorax

e Pulmonary
haemorrhage

e Mortality prior to
discharge

e Bronchopulmonary
dysplasia at 36 weeks
PMA

e Days on invasive
ventilation

e Severe IVH (grade 3
or 4)

e Pneumothorax

e Pulmonary
haemorrhage

e Mortality prior to
discharge

e BPD at 36 weeks
PMA

e Days on invasive
ventilation

e Severe IVH (grade 3
or 4)

e Pneumothorax

e Pulmonary
haemorrhage

Comments

Not all babies
received
surfactant in
either group

Although
authors don’t
explicitly state
INSuRE or
conventional
endotracheal
administration
of surfactant,
the methods
described
were more
aligned with
conventional
endotracheal
administration.
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Study and
setting
Kribs 2015
RCT

Germany

Pinheiro
2016

RCT

us

Speer 1992
RCT

Europe

Population
n=211

Infants with a
gestational age 23-
26*%, spontaneous
breathing, age 10-
120 min, signs of
respiratory distress.

FiO2 criteria for
surfactant
administration: >0.3

n=61

29-36* gestational
age, diagnosis of
respiratory distress
syndrome between 4
and 48 hours of age.

FiO2 criteria for
surfactant
administration: 0.3-
0.6

n=357

Premature infants
with a birthweight
700-200g, respiratory
distress syndrome,
assisted ventilation,
supplemental oxygen
equal or greater to
60%, age 2-15 hours

Intervention/
comparison

Minimally
invasive
surfactant
administration
versus
conventional
endotracheal
administration
of surfactant
with
mechanical
ventilation

Laryngeal
mask
administration
versus early
extubation
following
surfactant
administration
(InSuRE
protocol)

Single dose
versus three
doses of
Curosurf

Outcomes

o Mortality prior to
discharge

e BPD at 36 weeks
PMA

e Days on invasive
ventilation

e Severe IVH (grade 3

or 4)
e Pneumothorax

e Pulmonary
haemorrhage

o Mortality prior to
discharge

e BPD at 36 weeks
PMA or 28 days of
age

e Pneumothorax

e Mortality prior to
discharge

e BPD at 28 days of
age

e Severe IVH (grade 3

or 4)
e Pneumothorax

e Pulmonary
haemorrhage

Comments

No study
dates reported
in the RCT

BPD: bronchopulmonary dysplasia; CPAP: continuous positive airways pressure; FiOz: fraction of inspired
oxygen; InSURE: intubate, surfactant, extubate; IVH: intraventricular haemorrhage; RCT: randomised

1
2
3 controlled trial
4

See appendix D for clinical evidence tables.

5Quality assessment of clinical studies included in the evidence review

6 See appendix F for full GRADE tables.

7Economic evidence

8 No economic evidence on the cost effectiveness of different ways of administering surfactant
9 in preterm babies requiring respiratory support was identified by the literature searches of the
10 economic literature undertaken for this review.
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1Economic model

2 No economic modelling was undertaken for this review because the committee agreed that
3 other topics were higher priorities for economic evaluation.

4Clinical evidence statements

5Comparison 1. Early extubation following administration of surfactant versus
6 conventional endotracheal administration of surfactant

7Critical outcomes

8 Mortality prior to discharge
9 e Very low quality evidence from 2 RCTs (n=452) showed no clinically significant difference

10 in mortality prior to discharge among preterm babies with a gestational age of <30 weeks
11 who underwent early extubation following administration of surfactant compared to those
12 who underwent conventional endotracheal administration of surfactant.

13  Bronchopulmonary dysplasia at 36 weeks post-menstrual age (PMA)
14 e Low quality evidence from 2 RCTs (n=452) showed a clinically significant reduction in

15 bronchopulmonary dysplasia at 36 weeks PMA among preterm babies with a gestational
16 age of <30 weeks who underwent early extubation following administration of surfactant
17 compared to conventional endotracheal administration of surfactant.

18 Neurodevelopmental outcomes at =218 months
19 e No studies reported on this critical outcome

20Important outcomes

21 Days on invasive ventilation
22 e Moderate quality evidence from 1 RCT (n=27) showed a clinically significant reduction in

23 days on invasive ventilation among preterm babies with a gestational age of <30 weeks
24 who underwent early extubation following administration of surfactant compared to

25 conventional endotracheal administration of surfactant.

26 e Moderate quality evidence from 1 RCT (n=432) showed no clinically significant difference
27 in days on invasive ventilation among preterm babies with a gestational age of <30 weeks
28 who underwent early extubation following administration of surfactant compared to

29 conventional endotracheal administration of surfactant.

30 Severe intraventricular haemorrhage (grade 3 or 4)
31 e No studies reported on this important outcome

32 Pneumothorax
33 e Verylow quality evidence from 2 RCTs (n=452) showed no clinically significant difference

34 in pneumothorax among preterm babies with a gestational age of <30 weeks who
35 underwent early extubation following administration of surfactant compared to
36 conventional endotracheal administration of surfactant.

37  Pulmonary haemorrhage
38 e Verylow quality evidence from 1 RCT (n=425) showed no clinically significant difference

39 in pulmonary haemorrhage among preterm babies with a gestational age of <30 weeks
40 who underwent early extubation following administration of surfactant compared to
41 conventional endotracheal administration of surfactant.
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1Comparison 2. Minimally invasive surfactant administration techniques versus
2 endotracheal administration of surfactant

3Critical outcomes
Mortality prior to discharge

Minimally invasive surfactant administration versus all endotracheal administration
techniques of surfactant

¢ Low quality evidence from 3 RCTs (n=631) showed no clinically significant difference in
mortality prior to discharge among preterm babies with a gestational age of <32 weeks
who underwent minimally invasive surfactant administration compared to endotracheal
administration of surfactant.

—
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11 Minimally invasive surfactant administration versus InSuRE

12 e Low quality evidence from 1 RCT (n=200) showed no clinically significant difference in
13 mortality prior to discharge among preterm babies with a gestational age of <32 weeks
14 who underwent minimally invasive surfactant administration compared to INSuRE.

15 Minimally invasive surfactant administration versus conventional endotracheal administration
16  of surfactant

17 o Very low quality evidence from 2 RCTs (n=431) showed no clinically significant difference

18 in mortality prior to discharge among preterm babies with a gestational age of <29 weeks
19 who underwent minimally invasive surfactant administration compared to conventional
20 endotracheal administration of surfactant.

21 Bronchopulmonary dysplasia at 36 weeks PMA

22 Minimally invasive surfactant administration versus all endotracheal administration
23 techniques of surfactant

24 o Moderate quality evidence from 3 RCTs (n=631) showed a clinically significant reduction

25 in bronchopulmonary dysplasia at 36 weeks PMA among preterm babies with a
26 gestational age of <32 weeks who underwent minimally invasive surfactant administration
27 compared to endotracheal administration of surfactant.

28 Minimally invasive surfactant administration versus InSURE
29 e Moderate quality evidence from 1 RCT (n=200) showed that there may be a clinically

30 significant reduction in bronchopulmonary dysplasia at 36 weeks PMA among preterm
31 babies with a gestational age of <32 weeks who underwent minimally invasive surfactant
32 administration compared to INSURE, however there is uncertainty around this estimate.

33 Minimally invasive surfactant administration versus conventional endotracheal administration
34  of surfactant

35 e Very low quality evidence from 2 RCTs (n=431) showed no clinically significant difference

36 in bronchopulmonary dysplasia at 36 weeks PMA among preterm babies with a
37 gestational age of <29 weeks who underwent minimally invasive surfactant administration
38 compared to conventional endotracheal administration of surfactant.

39 Neurodevelopmental outcomes at 218 months
40 e No studies reported on this critical outcome

41Important outcomes
42 Days on invasive ventilation

43 Minimally invasive surfactant administration versus InSURE
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e Moderate quality evidence from 1 RCT (n=200, low risk of bias) showed a clinically
significant reduction in total hours of ventilation among preterm babies with a gestational
age of <32 weeks who underwent minimally invasive surfactant administration compared
to INnSuRE.

Minimally invasive surfactant administration versus conventional endotracheal administration
of surfactant

e Moderate quality evidence from 1 RCT (n=211) showed a clinically significant reduction in
total days of ventilation among preterm babies with a gestational age 23-26*¢ weeks who
underwent minimally invasive surfactant administration compared to conventional
endotracheal administration of surfactant, however there is uncertainty around this
estimate.

¢ Very low quality evidence from 1 RCT (n=220) showed a clinically significant reduction in
total days of ventilation among preterm babies with a gestational age 26-28*¢ weeks who
underwent minimally invasive surfactant administration compared to conventional
endotracheal administration of surfactant, however there is uncertainty around this
estimate.

Severe intraventricular haemorrhage (grade 3 or 4)

Minimally invasive surfactant administration versus conventional endotracheal administration
techniques of surfactant

¢ Very low quality evidence from 2 RCTs (n=431) showed no clinically significant difference
in severe intraventricular haemorrhage (IVH) among preterm babies with a gestational
age of <29 weeks who underwent minimally invasive surfactant administration compared
to endotracheal administration of surfactant.

Pneumothorax

Minimally invasive surfactant administration versus all endotracheal administration
techniques of surfactant

¢ Moderate quality evidence from 3 RCTs (n=631) showed a clinically significant reduction
in pneumothorax among preterm babies with a gestational age of <32 weeks who
underwent minimally invasive surfactant administration compared to endotracheal
administration of surfactant.

Minimally invasive surfactant administration versus InSURE

e Low quality evidence from 1 RCT (n=200) showed no clinically significant difference in
pneumothorax among preterm babies with a gestational age of <32 weeks who underwent
minimally invasive surfactant administration compared to InSuRE.

Minimally invasive surfactant administration versus conventional endotracheal administration
of surfactant

e Very low quality evidence from 2 RCTs (n=431) showed a clinically significant difference
in pneumothorax among preterm babies with a gestational age of <29 weeks who
underwent minimally invasive surfactant administration compared to conventional
endotracheal administration of surfactant, however there is uncertainty around this
estimate.

Pulmonary haemorrhage

Minimally invasive surfactant administration versus all endotracheal administration
techniques of surfactant

¢ Moderate quality evidence from 3 RCTs (n=631) showed no clinically significant difference
in pulmonary haemorrhage among preterm babies with a gestational age of <32 weeks
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alist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October



DRAFT FOR CONSULTATION
Respiratory support

who underwent minimally invasive surfactant administration compared to endotracheal
administration of surfactant.

Minimally invasive surfactant administration versus InSuRE

e Low quality evidence from 1 RCT (n=200) showed no clinically significant difference in
pulmonary haemorrhage among preterm babies with a gestational age of <32 weeks who
underwent minimally invasive surfactant administration compared to INSuRE.

Minimally invasive surfactant administration versus conventional endotracheal administration
of surfactant

¢ Low quality evidence from 2 RCTs (n=431) showed no clinically significant difference in
10 pulmonary haemorrhage among preterm babies with a gestational age of <29 weeks who
11 underwent minimally invasive surfactant administration compared to conventional

12 endotracheal administration of surfactant.
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13Comparison 3. Laryngeal mask airway versus endotracheal administration of surfactant
14 Critical outcomes

15  Mortality prior to discharge

16 e Evidence from 1 RCT (n=30, low risk of bias) showed no difference in mortality prior to
17 discharge in both the laryngeal mark airway (LMA) arm and InNSURE arm among preterm
18 babies with a gestational age of 29-36*¢ weeks.

19  Bronchopulmonary dysplasia at 28 days of age or 36 weeks PMA

20 e Low quality evidence from 1 RCT (n=30) showed no clinically significant difference in
21 bronchopulmonary dysplasia at 28 days of age or 36 weeks PMA among preterm babies
22 age 29-36"° weeks PMA who underwent LMA compared to INSuRE.

23 Neurodevelopmental outcomes at 218 months
24 e No studies reported on this critical outcome

25Important outcomes

26 Days on invasive ventilation
27 e No studies reported on this important outcome

28 Severe intraventricular haemorrhage (grade 3 or 4)
29 e No studies reported on this important outcome

30 Pneumothorax

31 e Low quality evidence from 1 RCT (n=30) showed no clinically significant difference in
32 pneumothorax among preterm babies with a gestational age of 29-36"® weeks who
33 underwent LMA compared to InSURE.

34  Pulmonary haemorrhage
35 e No studies reported on this important outcome

36Comparison 4. Minimally invasive techniques versus laryngeal mask airway
37 e No studies reported on this comparison

38Comparison 5. Single dose 100mg/kg surfactant A administration versus single dose
39 200mg/kg surfactant A administration

40 e No studies reported on this comparison
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1Co
2

mparison 6. Multiple dose surfactant A administration versus single dose surfactant A
administration

3Critical outcomes

4
5
6
7
8
9
0
1

12
13

Mortality prior to discharge

e Low quality evidence from 1 RCT (n=343) showed that there may be a clinically significant
reduction in mortality prior to discharge among preterm babies who received multiple dose
surfactant compared to those who received single dose surfactant.

Bronchopulmonary dysplasia at 28 days of age

¢ Very low quality evidence from 1 RCT (n=343) showed no clinically significant difference
in bronchopulmonary dysplasia at 28 days of age among preterm babies who received
multiple dose surfactant compared to those who received single dose surfactant.

Neurodevelopmental outcomes at 218 months
¢ No studies reported on this critical outcome

14Important outcomes

15
16

17

18
19
20

21

22
23
24

25

26
27
28

29

Days on invasive ventilation
¢ No studies reported on this important outcome

Severe intraventricular haemorrhage (grade 3 or 4)

¢ Very low quality evidence from 1 RCT (n=343) showed no clinically significant difference
in severe IVH among preterm babies who received multiple dose surfactant compared to
those who received single dose surfactant.

Pneumothorax

¢ Low quality evidence from 1 RCT (n=343) showed a clinically significant reduction in
pneumothorax among preterm babies who received multiple dose surfactant compared to
those who received single dose surfactant.

Pulmonary haemorrhage

e Very low quality evidence from 1 RCT (n=343) showed no clinically significant difference
in pulmonary haemorrhage among preterm babies who received multiple dose surfactant
compared to those who received single dose surfactant.

See appendix E for Forest plots.

30Economic evidence statements

31
32

¢ No economic evidence on the cost effectiveness of different ways of administering
surfactant in preterm babies requiring respiratory support was available.

33Recommendations

34

35
36
37

Speci
2018)

B2.1 Give surfactant to preterm babies who need invasive ventilation for stabilisation.

B2.2 When giving surfactant® to a preterm baby who does not need invasive ventilation, use
a minimally invasive administration technique. If this is not feasible, use endotracheal
intubation to give surfactant, with early extubation afterwards.

a At the time of consultation (October 2018), some brands of surfactant did not have a UK marketing authorisation
for minimally invasive administration. The prescriber should follow relevant professional guidance, taking full
responsibility for the decision. Informed consent should be obtained and documented. See the General
Medical Council’s Prescribing guidance: prescribing unlicensed medicines for further information.
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1Research recommendations

2 What is the best technique for delivering surfactant in a minimally invasive manner?

3
4

What is the optimal dosing regimen of surfactant when delivered in a minimally invasive
manner?

5Rationale and impact

6Why the committee made the recommendations

7
8
9

10
11
12
13

14
15
16
17
18
19

20
21
22
23

It is established clinical practice in the UK to give surfactant to preterm babies needing
invasive ventilation, based on good evidence and extensive clinical experience, so the
committee agreed to make a recommendation that reinforces this.

In preterm babies who do not require invasive ventilation, there was evidence that minimally
invasive surfactant administration techniques reduce the incidence of BPD, the number of
days on invasive ventilation, and the incidence of pneumothorax, compared with
endotracheal administration.

However, not all neonatal units have the facilities to carry out minimally invasive surfactant
administration techniques, and not all healthcare professionals have been trained to use
them. The committee agreed that in these circumstances, endotracheal surfactant
administration followed by early extubation should be used, because there was evidence that
it reduces the incidence of BPD compared with conventional administration of surfactant with
continued ventilation.

Because there was not enough good evidence to make recommendations on which
minimally invasive administration technique leads to the best outcomes, or on different
surfactant dosing regimens, the committee recommended that further research be done in
these areas.

24Impact of the recommendations on practice

25
26
27
28
29

Current practice for giving surfactant to preterm babies varies among neonatal units because
of differences in available facilities and training. The recommendations may increase the
trend towards using less invasive techniques of surfactant administration. Neonatal units that
currently use conventional endotracheal administration of surfactant may therefore change
practice to use minimally invasive techniques or to extubate earlier.

30The committee’s discussion of the evidence

31Interpreting the evidence

32The outcomes that matter most

33
34
35
36
37
38
39

40
41
42
43

The committee agreed that the use of minimally invasive surfactant administration techniques
compared to endotracheal administration in preterm babies may reduce the incidence of
mortality and BPD, and therefore these outcomes were considered the critical outcomes for
decision making. However, the committee also agreed that neurodevelopmental outcomes
were important as these could have a life-long impact on the affected individual and their
parents or carers, and the committee were concerned with the absence of evidence on
neurodevelopmental outcomes for this evidence review.

Total days on invasive ventilation, which may itself increase the risk of BPD, was considered
an important outcome. Additionally pneumothorax, a possible adverse event associated with
surfactant administration and positive pressure ventilation was also considered as an important
outcome in decision making and in considering the balance of benefits and harms.
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1The quality of the evidence
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The evidence in the pairwise comparisons was assessed using the GRADE methodology. The
quality of evidence in this review ranged from moderate to very low quality. Most of the
evidence on minimally invasive surfactant administration techniques compared to all
endotracheal methods of administering surfactant was of moderate quality. The evidence on
minimally invasive surfactant administration techniques compared to early extubation following
surfactant administration (InSURE/ISX) or conventional endotracheal administration of
surfactant was of low or very low quality.

The quality of evidence was most often downgraded because of uncertainty around the risk
estimate, criteria for surfactant administration, and because not all babies were treated with
surfactant in both arms of studies.

As discussed in the clinical evidence section, the committee discussed the ambiguity in the
description of endotracheal administration of surfactant in Gopel 2011. The paper was
interpreted to be conventional endotracheal administration rather than a minimally invasive
surfactant administration technique, but there is some uncertainty to this grouping. The
committee did not want to ignore important research data, but this potential wrong grouping
may be considered detrimental to the quality of the evidence.

Considerable heterogeneity was observed in the studies assessing the number of days on
invasive ventilation, for the analysis of early extubation following surfactant administration
(INSuRE/ISX) compared to conventional endotracheal administration of surfactant. This was
attributed to the wide range and inclusive invasive ventilation techniques included in Dani 2004
and very narrow high frequency oscillatory ventilation technique included in Dunn 2011. The
studies varied over such a broad range of variables (techniques, age, number of days treated)
that meta-analyses or subgroup analyses would not have been useful or reasonable to
conduct. In view of this, studies were not meta-analysed, but rather assessed separately. For
all other comparisons, where number of days on invasive ventilation were reported, the studies
did not report the number of days on invasive ventilation as means, but rather as medians due
to a skewed distribution, and so imprecision could not be assessed for these studies.

No evidence was found on the use of 100mg/kg dose versus the 200mg/kg dose of surfactant.
The committee prioritised making a research recommendation for a comparative study on the
optimal surfactant regime in preterm babies requiring surfactant.

Single RCTs were identified for the use of laryngeal mask airways compared to minimally
invasive techniques and multiple doses compared to single doses of surfactant, both of which
were of very low quality. The committee highlighted the need for more evidence on the use of
multiple versus single doses and prioritised this for a research recommendation.

36Benefits and harms

37
38
39
40
41
42
43

44
45
46
47
48
49

It is established clinical practice in the UK to administer surfactant in preterm babies requiring
invasive ventilation, therefore the committee decided not to prioritise the comparison of
surfactant administration to no surfactant administration with invasive ventilation in preterm
babies. Nonetheless, the committee agreed that a recommendation to explicitly give surfactant
with invasive ventilation in preterm babies requiring invasive ventilation should be made to
avoid the misunderstanding that an absence of a recommendation equates to not
recommending using surfactant alongside invasive ventilation.

In preterm babies that do not require invasive ventilation, the committee decided that if
surfactant was indicated then minimally invasive surfactant administration techniques should
be considered. The evidence showed that overall minimally invasive surfactant administration
techniques reduced the incidence of BPD at 36 weeks PMA and pneumothorax, compared to
endotracheal administration of surfactant. Overall, studies showed an improvement in days on
invasive ventilation, although these studies all reported medians and thus could not be meta-
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analysed. However, the committee agreed that the statistically significant improvement with
minimally invasive surfactant administration techniques seemed clinically important and
biologically plausible. The committee agreed that one of the main benefits of minimally invasive
surfactant administration was that babies would not be put on invasive ventilation at all, as
once ventilated it can take hours or days for them to be weaned off successfully.

There were no clinically important differences in mortality prior to discharge, intraventricular
haemorrhage, or pulmonary haemorrhage. No clinical evidence was found for the effect of
minimally invasive surfactant administration techniques compared to endotracheal
administration of surfactant on neurodevelopmental outcomes at =218 months of age. The
10 committee discussed the absence of clinical evidence for the effect of minimally invasive
11 surfactant techniques compared to endotracheal administration of surfactant on
12 neurodevelopmental outcomes. In view of the potential life-long impact of neurodevelopmental
13 impairment on the affected individual and their parents or carers, the committee agreed that
14 they could not make a firm recommendation offering minimally invasive surfactant
15 administration techniques. The inconsistent improvements in BPD at 36 weeks PMA and
16 pneumothorax for minimally invasive surfactant administration techniques against specific
17 groups of endotracheal administered surfactant was an additional consideration in the decision
18 not to make a firm recommendation, as the committee recognised that important clinical
19 differences existed between early extubation and conventional endotracheal administration
20 methods. Furthermore, the improvements in BPD at 36 weeks PMA and pneumothorax were
21 not seen in individual comparisons against early extubation following surfactant administration
22  (InSuRE/ ISX) nor conventional endotracheal administration of surfactant, but rather minimally
23 invasive techniques against overall endotracheal administration of surfactant.

O©OoO~NOO OB WN-

24 The committee discussed that not all neonatal units and healthcare professionals have the
25 facilities or have been adequately trained to use minimally invasive surfactant administration
26 techniques. Thereforethe committee highlighted the need for alternative surfactant
27 administration techniques. The committee agreed that early extubation following surfactant
28 administration (INSURE/ISX) should be considered as an alternative, as the evidence showed
29 that early extubation following surfactant administration (INSURE/ISX) led to a reduced
30 incidence of BPD at 36 weeks PMA compared to conventional endotracheal administration.

31 The committee did not make any recommendations on laryngeal mask airway due to the
32 paucity of evidence identified. The committee highlighted that although there was lack of
33 evidence on laryngeal mask airway, that this may provide an important clinical option for
34 preterm babies. In view of this, the committee wrote a research recommendation on the optimal
35 minimally invasive surfactant administration technique.

36 No recommendations were made by the committee on surfactant dosing regimens due to the
37 lack of evidence and relevance to current clinical practice, given that the only study included
38 in the review was from the late 1980’s to early 1990’s. The committee agreed that a research
39 recommendation on the optimal surfactant dosing regime was appropriate.

40Cost effectiveness and resource use

41 There was no evidence on the cost-effectiveness of different ways of administering

42 surfactant in preterm babies requiring respiratory support. The committee explained that not
43 using surfactant is not an option and the expense will be incurred anyway irrespective of the
44 regimen used to administer it. The committee further explained that this question is only

45 looking at subtle differences in the regimens. Minimally invasive surfactant administration
46 techniques showed a clinical benefit using BPD at 36 weeks PMA, days on mechanical

47 ventilation, and incidence of pneumothorax outcomes. The committee discussed intervention
48 costs associated with different ways of administering surfactant in preterm babies and it was
49 noted that minimally invasive surfactant administration techniques have lower intervention
50 costs when compared with other administration techniques including conventional

51 endotracheal administration as it does not require the use of a ventilator, ventilator tubing or
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such high intensity nursing. Based on the above, the committee concluded that since
minimally invasive surfactant administration has lower intervention costs and more
favourable outcomes when compared with other administration techniques it is also likely to
be a cost-effective option (that is, a dominant administration technique).

50ther factors the committee took into account

6 The committee discussed the fact that all the evidence presented in this review was for
7 babies <32 weeks PMA, but decided not to limit their recommendations to this age group, as
8 the benefits of surfactant administration are likely to be similar in babies of all gestational
9 ages. The committee agreed the recommendation could therefore be extrapolated to all
10 preterm babies.
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1Review question 3.1 What is the most effective way to
2 administer oxygen during respiratory support?

3Introduction

4  Low flow oxygen is frequently used in neonatal units, as an integral part of respiratory

5 support in preterm babies. The goal of oxygen therapy is to achieve adequate delivery of
6 oxygen to the tissues without causing oxygen toxicity.
7
8

In addition to delivering oxygen via a ventilator or CPAP circuit, there are several different
methods of low-flow oxygen administration: head box oxygen, incubator, facemask, nasal
9 prongs, nasal cannula and nasopharyngeal catheter. Oxygen can be delivered humidified or
10 non-humidified, and the method of titration can be automated or manual. It is important to
11 know, the efficacy, potential risks, and the impact on lung function of the different methods
12 when used in preterm babies.

13 The aim of this review is to determine the optimal type of oxygen delivered, method of
14 administration and method of titration in preterm babies requiring respiratory support.

15Summary of the protocol

16 See Table 5 for a summary of the population, intervention, comparison and outcome (PICO)
17 characteristics of this review.

18 Table 5: Summary of the protocol (PICO table)

Preterm babies requiring respiratory support.

Exclusions:

e Preterm babies with any congenital abnormalities except
patent ductus arteriosus

e Preterm babies who are ventilated solely due to a specific non-
respiratory comorbidity, such as sepsis, necrotising
enterocolitis, neurological disorders

Type of low-flow oxygen delivered at <1L/min
- Humidified
- Non-humidified
Method of oxygen administration:
- Low-flow systems
o Nasal cannula
o Incubator
Method of oxygen titration:
- Automated
- Manual
1. Type of low-flow oxygen delivered at <1L/min:
- Humidified oxygen vs non-humidified oxygen

2. Method of oxygen administration:
- Nasal cannula vs incubator

3. Method of oxygen titration:
- Automated vs. manual
Critical outcomes:
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- Bronchopulmonary dysplasia at 36 weeks postmenstrual
age or 28 days of age

- Days of oxygen

- Time spent within optimal target saturation limits

Important outcomes:
- Retinopathy of prematurity
- Nasal trauma
-  Comfort score/ pain score
- Number of manual adjustments of titration

1 RCT: randomised control trial

2 For full details see review protocol in appendix A.
3Clinical evidence

4Included studies

5 In total, 6 study reports were included in this review (Claure 2009; Claure 2011; Hallenberger
6 2014; Kaam 2015; Travers 2018; Van Zanten 2017).
7 Five were randomised crossover trials (RCTs) (Claure 2009; Claure 2011; Hallenberger
8 2014; Kaam 2015; Travers 2018) and 1 was a retrospective cohort study (Van Zanten 2017).
9 One RCT (Travers 2018) compared nasal cannula to incubator.
10 Four RCTs (Claure 2009; Claure 2011; Hallenberger 2014; Kaam 2015) and 1 retrospective
11 cohort study (Van Zanten 2017) compared automated to manual titration.

12 No studies compared humidified oxygen to non-humidified oxygen.

13 See the literature search strategy in appendix B and study selection flow chart in appendix C.

14Excluded studies

15 Studies not included in this review, with reasons for their exclusion, are provided in appendix
16 K.

17Summary of clinical studies included in the evidence review

18 Table 6 provides a brief summary of the included studies.

19 Table 6: Summary of included studies
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Claure 2009 n=1 Automated versus e Time spent
manual titration. within optimal
us Preterm babies Babies underwent target saturation

receiving supplem
ental oxygen from

4hrs under each
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mechanical consecutively
ventilation, and

who had had

eight or more Target oxygen
episodes of saturation range:

hypoxemia in 4
hours.

88-95%
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Study and
setting

Claure 2011

us

Hallenberger 2009

Germany

Population

n= 32

Preterm infants
who needed
mechanical
ventilation of
supplemental
oxygen due to
frequent episodes
of decreased
blood oxygen
saturation

n= 34

Infants with
gestational age at
birth of <37
weeks,

requiring mechani
cal ventilation or
nasal CPAP.

Intervention/
comparison
Intervention: FiO2
was adjusted by an
automated system,
which measured
arterial oxygen
saturation once per
second

Control: FiO2 was
adjusted manually
by clinical staff
members
Automated versus
manual titration.
Babies underwent
24hrs under each
condition
consecutively

Target oxygen
saturation range:
87-93%

Intervention: FiO2
was adjusted by an
automated system,
which measured
arterial oxygen
saturation once per
second

Control: FiO2 was
adjusted manually
by clinical staff
members
Automated versus
manual titration.
Babies underwent
24hrs under each
condition
consecutively

Target oxygen
saturation range:
80-95% (depending
on treatment centre)

Intervention: FiO2
was adjusted by an
automated system,
which measured
arterial oxygen
saturation once per
second

Control: FiO2 was
adjusted manually
by clinical staff
members

42

Outcomes

Time spent
within optimal
target saturation
range

Number of
manual
adjustments of
titration

Time spent
within optimal
target saturation
range

Number of
manual
adjustments of
titration

Comments
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Study and
setting
Kaam 2015

Canada and pan-
Europe

Travers 2018

Population
n= 80

Infants with
gestational age
<33 weeks,
requiring invasive
or non-invasive
supplementary
oxygen.

n=25

Preterm babies
with gestational
age <37 weeks,
receiving oxygen
through either
nasal cannula or
oxygen
environment

Retrospective cohort studies

Van Zanten 2017

The Netherlands

n=42

Babies <30
weeks of
gestation
requiring either
invasive or non-
invasive
supplementary
oxygen

Intervention/
comparison
Automated versus
manual titration.
Babies underwent
24hrs under each
condition
consecutively

Lower target
oxygen saturation
range: 89-93%

Higher target
saturation range:
91-95%

Intervention: FiO2
was adjusted by an
automated system,
which measured
arterial oxygen
saturation once per
second

Control: FiO2 was
adjusted manually
by clinical staff
members

Nasal cannula
versus incubator.
‘ABAB’ sequence
with 24hrs in each
condition

Intervention: Nasal
cannula

Control: Incubator
that maintained
oxygen around the
baby at a set level
using a servo-
controlled system

Automated versus
manual titration

Target oxygen
saturation range:
90-95%

Intervention: FiO2
was adjusted by an
automated system,
which measured
arterial oxygen
saturation once per
second
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Outcomes

Time spent
within optimal
target saturation
range

Number of
manual
adjustments of
titration

Time spent
within optimal
target saturation
range

Number of
manual
adjustments of
titration

Days on
respiratory
support

Time spent
within optimal
target saturation
Number of
manual
adjustments of
titration
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Study and Intervention/
setting Population comparison Outcomes Comments
Control: FiO2 was
adjusted manually
by clinical staff
members

1 CPAP: continuous positive airway pressure; FiO,: fraction of inspired oxygen; n: number of
2  participants in study

3 See appendix D for clinical evidence tables.

4Quality assessment of clinical studies included in the evidence review

5 See appendix F for full GRADE tables.

6Economic evidence

7 No economic evidence on the cost effectiveness of oxygen administration for preterm babies
8 requiring respiratory support was identified by the literature searches of the economic
9 literature undertaken for this review.

10Economic model

11 No economic modelling was undertaken for this review because the committee agreed that
12  other topics were higher priorities for economic evaluation.

13Clinical evidence statements

14Comparison 1. Humidified versus non-humidified oxygen

15 e There was no evidence for this comparison.

16Comparison 2. Nasal cannula versus incubator

17 Critical outcomes

18 Bronchopulmonary dysplasia at 36 weeks postmenstrual age or 28 days of age
19 e There was no evidence for this critical outcome.

20 Days of oxygen

21 e There was no evidence for this critical outcome.

22 Time spent within optimal target saturation limits
23 e Low quality evidence from 1 RCT (n=25) showed no clinically significant difference in the

24 time spent within optimal target saturation limits between preterm babies with a

25 gestational age of < 37 weeks who received oxygen via nasal cannula compared to via an
26 incubator.

27Important outcomes

28 Retinopathy of prematurity
29 e There was no evidence for this important outcome.

30 Nasal trauma
31 e There was no evidence for this important outcome.
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Comfort score/pain score
e There was no evidence for this important outcome.

Number of manual adjustments of titration

1

2

3

4 e Verylow quality evidence from 1 RCT (n=25) showed no clinically significant difference in
5 the number of manual adjustments to titration between preterm babies with a gestational
6 age of < 37 weeks who received oxygen via nasal cannula compared to incubator.

7Comparison 3. Automated versus manual oxygen titration

8Critical outcomes

9 Bronchopulmonary dysplasia at 36 weeks postmenstrual age or 28 days of age
10 e There was no evidence for this critical outcome.

11 Days of oxygen

12 o Very low quality evidence from 1 retrospective cohort study (n=42) showed no clinically
13 significant difference in days on oxygen between preterm babies with a gestational age of
14 < 30 weeks who received automated compared to manual oxygen titration.

15 Time spent within optimal target saturation limits

16  Gestational age not specified

17 o Very low quality evidence from 1 RCT (n=16) showed a clinically significant increase in

18 the time spent within optimal target saturation limits between preterm babies who received
19 automated compared to manual oxygen titration.

20 Babies 24-27 weeks

21 o Low quality evidence from 1 RCT (n=32) showed a clinically significant increase in the

22 time spent within optimal target saturation limits between preterm babies with a
23 gestational age of 24-27 weeks who received automated compared to manual oxygen
24 titration.

25 Babies < 37 weeks
26 o Low quality evidence from 1 RCT (n=34) showed a clinically significant increase in the

27 time spent within optimal target saturation limits between preterm babies with a
28 gestational age of < 37 weeks who received automated compared to manual oxygen
29 titration.

30 Target saturation range 91-95% - babies < 33 weeks
31 e Very low quality evidence from 1 RCT (n=80) showed a statistically significant, but not

32 clinically significant, increase in the time spent within optimal target saturation limits
33 between preterm babies with a gestational age of < 30 weeks who received automated
34 compared to manual oxygen titration.

35 Target saturation range 89-93% - babies < 33 weeks
36 e Very low quality evidence from 1 RCT (n=80) showed a statistically significant, but not

37 clinically significant, increase in the time spent within optimal target saturation limits
38 between preterm babies with a gestational age of < 30 weeks who received automated
39 compared to manual oxygen titration.

40 Babies < 30 weeks

41 e Very low quality evidence from 1 retrospective cohort study (n=42) showed a clinically
42 significant increase in time spent within optimal target saturation limits between preterm
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1 babies with a gestational age of < 30 weeks who received automated compared to
2 manual oxygen titration.

3Important outcomes

Retinopathy of prematurity
e There was no evidence for this important outcome.

Nasal trauma
e There was no evidence for this important outcome.

o N O o &

Comfort score/pain score
9 e There was no evidence for this important outcome.

10 Number of manual adjustments of titration

11 Babies 24-27 weeks

12 o Moderate quality evidence from 1 RCT (n=32) showed a clinically significant decrease in
13 the number of manual adjustments to titration between preterm babies with a gestational
14 age of 24-27 weeks who received automated compared to manual oxygen titration.

15 Babies < 37 weeks

16 o Very low quality evidence from 1 RCT (n=34) showed a clinically significant decrease in
17 the number of manual adjustments to titration between preterm babies with a gestational
18 age of < 37 weeks who received automated compared to manual oxygen titration.

19 Lower target range (89-93%), babies < 33 weeks

20 e Very low quality evidence from 1 RCT (n=80) showed a clinically significant decrease in
21 the number of manual adjustments to titration between preterm babies with a gestational
22 age of < 33 weeks who received automated compared to manual oxygen titration.

23 Higher target range (91-95%), babies < 33 weeks

24 e Very low quality evidence from 1 RCT (n=80) showed a clinically significant decrease in
25 the number of manual adjustments to titration between preterm babies with a gestational
26 age of < 33 weeks who received automated compared to manual oxygen titration.

27 See appendix E for Forest plots.

28Economic evidence statements

29 e No economic evidence on the cost effectiveness of oxygen administration in preterm
30 babies requiring respiratory support was available.

31Recommendations

32 B3.1 Choose between nasal cannula and incubator oxygen for preterm babies who need
33 supplemental oxygen, depending on the age of the baby and their clinical stability.
34Research recommendations

35 What is the effectiveness of humidified and non-humidified supplemental low-flow oxygen in
36 preterm babies?

37 What should be the target oxygen saturation range for preterm babies when using an
38 automated oxygen titration system that creates a normal frequency saturation curve?

39
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1Rationale and impact

2Why the committee made the recommendations

O NoOoOob~w

10
11
12
13
14
15
16
17

18
19

There was no evidence to suggest any difference in the effectiveness or safety of oxygen
delivered by nasal cannula compared with oxygen delivered in the incubator. The committee
agreed that the decision about whether to deliver oxygen by nasal cannula or in the incubator
would depend on factors such as the age of the baby at birth and how clinically stable they
are.

There was evidence that automated oxygen titration reduces the number of days on oxygen,
reduces the number of manual adjustments for titration, and increases the time that preterm
babies spend in the optimal target oxygen saturation range. However, the committee were
concerned, based on their clinical knowledge, that the cumulative frequency oxygen curves
for oxygen saturation achieved by automated titration may lead to the mean saturation level
achieved by babies being reduced (due to the normal distribution of the frequency-saturation
curve) compared to manual adjustments (where the frequency-saturation curve is skewed to
the higher end of the target saturation range). The committee therefore made a research
recommendation to determine the optimal target oxygen saturation range for use in
conjunction with an automated oxygen titration system.

There was no evidence comparing humidified to non-humidified oxygen, so the committee
made a research recommendation.

20Impact of the recommendations on practice

21
22

23

The recommendation to use nasal cannula or incubator oxygen reflects current clinical
practice.

24The committee’s discussion of the evidence

25Interpreting the evidence

26 The outcomes that matter most

27
28
29
30
31
32
33
34
35
36
37

38
39
40
41

The aim of this review was to determine the optimal method of supplemental oxygen
administration (via prongs or an incubator; humidified or non-humidified) and the best
method (automated or manual) of oxygen titration in preterm babies requiring respiratory
support. Bronchopulmonary dysplasia, days on oxygen and time spent in the optimal target
saturation range were chosen as they would indicate the clinical effectiveness of the
administration method. The number of manual adjustments of titration was chosen as an
important outcome as it indicates if automated adjustment is effective at reducing nursing
workload, as well reducing parental anxiety and stress to babies related to the sound of
alarms. Retinopathy of prematurity, nasal trauma, and comfort score/pain score were also
chosen as important outcomes to help balance the potential benefits and harms of the
different methods of administration.

Mortality was not included because it was thought unlikely that the method of administration
of oxygen would effect mortality. There was no evidence for the critical outcome of
bronchopulmonary dysplasia or the important outcomes of retinopathy of prematurity, nasal
trauma and pain and comfort scales.

47

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October
2018)



1Th

O©oo~N OO WA

10

11
12
13

14
15
16
17
18
19

DRAFT FOR CONSULTATION
Respiratory support

e quality of the evidence

The quality of the evidence in this review ranged from low to very low. Additionally
imprecision could not be assessed for some of the outcomes due to the data being reported
as medians.

The quality of evidence was most often downgraded because of methodological limitations
affecting the risk of bias and uncertainty around the risk estimate.

Methodological limitations affecting the risk of bias were primarily due to the cross-over
nature of studies preventing the blinding of staff, personnel and parents, as well as
preventing the blinding of outcome assessment. Additionally, several studies had high levels
of attrition due to loss of data and protocol violations.

Uncertainty around the risk estimate was generally attributable to low event rates and small
sample sizes. Uncertainty was not estimable for some outcomes due to results being
presented in medians, meaning that imprecision was not calculable.

Evidence for nasal cannula versus incubator was only available from 1 study with an unclear
risk of bias and imprecision around the risk estimate, which meant that a strong
recommendation could not be made for this comparison. The quality of the evidence was low
for automated versus manual titration, and although the committee thought there was a
sufficient body of evidence to make a recommendation, they chose not to, due to other
concerns about the implementation of automated titration. .

20Benefits and harms

21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39

40
41
42
43
44
45
46
47
48
49

There was no difference in outcomes between oxygen administered via nasal cannula or via
the incubator, although there was only data available for the time spent in the optimal oxygen
saturation rage or the number of manual adjustments required. The committee agreed that it
was useful to have a choice of techniques and the use of nasal cannula or incubator oxygen
may depend on the age of the baby. For example, a baby born at 35 weeks and admitted to a
neonatal unit might be placed in an incubator to assess their condition and then could be
changed to nasal cannula if stable, or a younger, more unwell or unstable baby may be placed
in an incubator. However nasal cannula may be preferred where they can be used as they
allow babies to be held by their parents, and allow for skin to skin contact.

For the comparison of automated versus manual oxygen titration, it was found that
automated oxygen titration increased the proportion of time spent in the target saturation
range, thus reducing the likelihood of hypoxia or hyperoxia. As hypoxia is known to increase
the risk of necrotising enterocolitis and mortality, while hyperoxia increases the risk of
retinopathy of prematurity (which is treatable), the committee agreed that this was a clinical
benefit of automated control. The committee noted that when manual adjustments were
made by nursing staff and clinicians, the oxygen was usually adjusted to keep babies at the
higher end of the pre-specified target saturation range, but if the pre-specified range was
appropriate (91-95%, see evidence report D) then automated oxygen titration should be able
to keep babies in the middle of this range.

However, the committee noted from their clinical experience and evidence in the included
studies (Van Zanten 2017) that because nurses typically aim to maintain babies in the higher
end of the target saturation range, frequency-saturation curves of manual oxygen titration are
right skewed. This means that babies on manual oxygen titration are more likely to
experience hyperoxia (which is associated with improvement in mortality and necrotizing
enterocolitis but may be more associated with treatable retinopathy) than hypoxia.
Automated titration creates a normal distribution of the frequency-saturation curve, targeting
the mid-point of the target range and this reduces the mean saturation level achieved y
babies. Therefore, the committee chose not to make a recommendation for the use of
automated oxygen titration if an oxygen saturation target of 91-95% is used without adjusting
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for this affect. The committee discussed that when using automated oxygen titration it might
be more appropriate to use a higher oxygen saturation target range but as there was no
evidence to determine what this range should be, the committee made a research
recommendation.

Automated oxygen titration decreased the number of manual adjustments needed to titrate
oxygen levels: this would potentially reduce nurse workload, and would also reduce the noise
from alarms which could disturb babies and cause anxiety to parents/carers. However, the
committee noted that alarms from manual oxygen titration systems allow nursing staff to be
aware of fluctuations in the baby’s oxygen levels, which can indicate the potential
deterioration in the baby’s condition. Therefore, a potential harm of automated oxygen
titration is that nurses and clinicians will be unaware of changes in the baby’s stability,

2,0 OVWONOOOUT HhOWN-=-

—

12Cost effectiveness and resource use

13 There was no evidence on the cost-effectiveness of different ways of administering oxygen
14  during respiratory support. The committee explained that the recommendations are not

15 expected to have a high resource impact on the NHS. There is little difference in the

16 incremental costs between providing supplemental oxygen via nasal cannula or incubator

17 oxygen. Having a choice was deemed essential in the care of these babies since the use of
18 nasal cannula or incubator depends on the age, weight, gestation and clinical condition of the
19 baby. For example, it is more practical to care for older and bigger babies in an incubator,

20 with incubator oxygen, whilst nasal cannulae are more appropriate for babies who are

21 smaller, sicker or less clinically stable. Furthermore, it is not possible to achieve very high

22 oxygen concentration with incubator oxygen due to leakage.

23 As most units do not cuurently use automated oxygen titration, the committee agreed that not
24 making a recommendation would not impact on current practice.
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Review question 3.2 What is the effectiveness and safety of
2 the different assisted ventilation techniques in preterm

3

babies?

troduction

OO ~NoOOm

10
11
12
13

The lungs of preterm babies are structurally immature, deficient of surfactant and not
supported by a rigid chest wall. They are therefore highly susceptible to injury from the
different types of respiratory support available for use in this population.

Whereas pressure support ventilation (PSV) and continuous positive airway pressure
(CPAP) have been used in neonatology for many years, newer modes of ventilation such as
volume targeted ventilation (VTV) and, more recently, heated humidified high-flow nasal
cannula (HHHFNC) have become popular. This review will look at the evidence available to
assess the effectiveness of the different types of assisted ventilation techniques in preterm

babies.

18ummary of the protocol

15 See Table 7 for a summary of the population, intervention, comparison and outcome (PICO)

16

characteristics of this review.

17 Table 7: Summary of the protocol (PICO table)

4,

Preterm babies requiring respiratory support:

Exclusions:

Preterm babies with any congenital abnormalities except
patent ductus arteriosus

Preterm babies who are ventilated solely due to a specific non-
respiratory comorbidity, such as sepsis, NEC, neurological
disorders.

Preterm babies on respiratory support for post-extubation
weaning

Studies with indirect populations

Non-invasive ventilation techniques:
1.

Hi Flow (HF)/ Hi Flow Nasal Cannula (HFNC)/ Humidified, Hi
Flow Nasal Cannula (HHFNC)/ Heated, Humidified, Hi Flow
Nasal Cannula (HHHFNC) — delivered at equal to or more
than 5L/min

Continuous positive airway pressure therapy (CPAP)

Bilevel Positive Airway pressure (BiPAP)/ Synchronised
Positive Airway Pressure (SiPAP)

Nasal intermittent positive pressure ventilation (NIPPV)

Invasive ventilation techniques:
1.

e VVolume guarantee ventilation (VGV)
e Target tidal volume (TTV)
e Pressure regulated volume control (PRVC) ventilation (PRVCV)

Volume targeted ventilation
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¢ Volume limited ventilation (VLV)
¢ Volume-assured pressure support (VAPS)

¢ Any synchronised pressure limited ventilation + volume
guarantee

¢ Synchronised intermittent-mandatory ventilation (SIMV) +
volume guarantee

2. Synchronised pressure limited ventilation
¢ Assist control ventilation (AC)

e Synchronised intermittent positive pressure ventilation
(SIPPV)

¢ Patient triggered ventilation (PTV)
e Pressure support ventilation (PSV)
e Synchronised time cycled pressure limited ventilation (STCPL)

3. Synchronised Intermittent Mandatory Ventilation (SIMV)

4. Non-synchronised pressure limited ventilation
¢ Conventional mandatory ventilation (CMV)

e non-triggered / unsynchronised time cycled pressure limited
ventilation (TCPL)

¢ Intermittent mandatory ventilation (IMV)

5. High frequency ventilation (HFV)
¢ High frequency oscillatory ventilation (HFOV)
¢ High frequency flow interruption (HFFI)

Non-invasive ventilation technique comparisons:
Hi Flow vs CPAP

CPAP vs BiPAP/SIPAP

BiPAP/SIPAP vs Hi Flow

NIPPV vs BiPAP/SiPAP

NIPPV vs CPAP

NIPPV vs Hi Flow

Sk wh =

Invasive ventilation technique comparisons:

Volume targeted vs synchronised pressure limited
Volume targeted vs non-synchronised pressure limited
Volume targeted vs SIMV

Volume targeted vs HFOV

Synchronised pressure limited vs non-synchronised
pressure limited

6. Synchronised pressure limited vs SIMV

7. Synchronised pressure limited vs HFOV

8. SIMV vs non-synchronised pressure limited
9
1

arON =

. SIMV vs HFOV
0. Non-synchronised pressure limited vs HFOV

Critical outcomes:
o Mortality prior to discharge (NMA outcome)

¢ Bronchopulmonary dysplasia (BPD) (oxygen dependency at 36
weeks postmenstrual age (PMA) or 28 days of age) (NMA
outcome)

o Neurodevelopmental outcomes at 218 months:

o Cerebral palsy (reported as presence or absence of condition,
not severity of condition)
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o Neurodevelopmental delay (reported as dichotomous
outcomes, not continuous outcomes such as mean change in
score)

- Severe (score of >2 SD below normal on validated
assessment scales, or on Bayleys assessment scale of
mental developmental index (MDI) or psychomotor
developmental index (PDI) <70 or complete inability to
assign score due to CP or severe cognitive delay)

- Moderate (score of 1-2 SD below normal on validated
assessment scales, or on Bayleys assessment scale of MDI
or PDI 70-84 )

o Neurosensory impairment (reported as presence or absence
of condition, not severity of condition)

- Severe hearing impairment (for example, deaf)
- Severe visual impairment (for example, blind)

Important outcomes:

o Number of days on invasive ventilation (reported as requiring
intubation)

e Failed non-invasive ventilation
e Pneumothorax
e Parental satisfaction

AC: assist control; BiPAP: Biphasic positive airways pressure; BPD: bronchopulmonary dysplasia;, CMV:
conventional mandatory ventilation; CP: cerebral palsy; CPAP: continuous positive airways pressure; HF: high
flow; HFFI: high frequency flow interruption; HFNC: hi flow nasal cannula; HHFNC: humidified high flow nasal
cannula; HHHFNC: heated humidified high flow nasal cannula; HFOV: high frequency oscillatory ventilation; HFV:
high flow ventilation; IMV: intermittent mandatory ventilation; MDI: mental development index; NEC: necrotising
enterocolitis; NIPPV: nasal intermittent positive pressure ventilation;, NMA: Network meta-analysis; PDI:
psychomotor developmental index; PRVC: pressure regulated volume control: PRVCV: pressure regulated
volume controlled ventilation; PSV: pressure support ventilation; PTV: pressure triggered ventilation; RCT:
randomised controlled trial; SD: standard deviation; SIMV: synchronised intermittent mandatory ventilation;
SiPAP; synchronised positive airways pressure; SIPPV; synchronised intermittent positive pressure ventilation;
STCPL: synchronised time-cycled pressure ventilation; TCPL: time-cycled pressure ventilation; TTV: target tidal
volume; VAPS: volume-assured pressure support; VGV: volume guarantee ventilation; VLV: volume limited
ventilation

1€linical evidence

1cluded studies

16.

17
18
19
20
21
22

23
24

25
26

27

Non-invasive ventilation

In preterm babies receiving non-invasive ventilation, 2 Cochrane systematic reviews (Lemyre
2016; Wilkinson 2016) and 16 randomised controlled trials (RCTs) were included in this
review (Bisceglia 2007; Ciuffini 2014; Kirpalani 2013; Klingenberg 2015; Kugelman 2007;
Kugelman 2015; Lavizzari 2016; Lista 2010; Nair 2005; Oncel 2016; Ramanathan 2012;
Roberts 2016; Salvo 2015; Shin 2017; Wood 2013; Yoder 2013). Of these 16 RCTs, 9 were
identified from Cochrane systematic review and 7 were identified separately. Of these:

Six RCTs compared Hi Flow to continuous positive airway pressure therapy (CPAP) (Ciuffini
2014; Klingenberg 2015; Nair 2005; Roberts 2016; Shin 2017; Yoder 2013).

Two RCTs compared CPAP to bilevel positive airway pressure or synchronised positive
airway pressure (BiPAP/SiPAP) (Lista 2010; Wood 2013).

One RCT compared BiPAP/SIPAP to Hi Flow (Lavizzari 2016)
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One RCT compared nasal intermittent positive pressure ventilation (NIPPV) to BiPAP/SiPAP
(Salvo 2015).

Five RCTs compared NIPPV to CPAP (Bisceglia 2007; Kirpalani 2013; Kugelman 2007;
Oncel 2016; Ramanathan 2012)

One RCT compared NIPPV to Hi Flow (Kugelman 2015).

. Invasive ventilation

In preterm babies receiving invasive ventilation, 3 Cochrane systematic reviews (Cools 2015;
Greenough 2016; Klingenberg 2017) were included in this review. 27 RCTs from these
systematic reviews were identified as being relevant to this review (Baumer 2000; Beresford
2000; Bernstein 1996; Chowdhury 2013; Courtney 2002; Craft 2003; D’Angio 2005; Donn
1994; Dunman 2012; Durand 2001; Gerstmann 1996; Guven 2013; Johnson 2002; Lista
2004; Lista 2008; Moriette 2001; Nafday 2005; Ogawa 2013; Piotrowski 1997; Piotrowski
2007; Rettwitz-Volk 1998; Salvo 2012; Singh 2006; Sinha 1997; Thome 1999; Van Reempts
2003; Vento 2005). An additional 4 publications reporting long term neurodevelopmental
outcomes from 3 of these RCTs were identified (Greenough 2014 [Johnson 2002]; Marlow
2006 [Johnson 2002]; Singh 2009 [Singh 2006]; Truffert 2007 [Moriette 2001]). Of these:

Five publications compared volume targeted ventilation (VTV) to synchronised pressure
limited ventilation (SPLV) (Dunman 2012; Lista 2004; Singh 2006; Singh 2009 [Singh 2006];
Sinha 1997)

One RCT compared VTV to non-synchronised pressure limited ventilation (NSPLV)
(Piotrowski 1997).

Five RCTs compared VTV to synchronised intermittent mandatory ventilation (SIMV)
(Chowdhury 2013; D’Angio 2005; Guven 2013; Nafday 2005; Piotrowski 2007)

One RCT compared VTV to high frequency ventilation (HFV) (Lista 2008).
Three RCTs compared SPLV to NSPLV (Baumer 2000; Beresford 2000; Donn 1994).
One RCT compared SIMV to NSPLV (Bernstein 1996).

Seven publications compared SIMV to HFV (Courtney 2002; Craft 2003; Durand 2001;
Moriette 2001; Truffert 2006 [Moriette 2001]; Vento 2005; Salvo 2012).

Eight publications compared NSPLV to HFV (Gerstmann 1996; Johnson 2002; Greenough
2014 [Johnson 2002]; Marlow 2006 [Johnson 2002]; Ogawa 1993; Rettwitz-Volk 1998;
Thome 1998; Van Reempts 2003)

See the literature search strategy in appendix B and study selection flow chart in appendix C.

3Bxcluded clinical studies

34
35

Studies not included in this review, with reasons for their exclusion, are provided in appendix
K.

38ummary of clinical studies included in the evidence review

37

38

Table 8 provides a brief summary of the included studies for non-invasive ventilation.

Table 8: Summary of included studies: non-invasive ventilation
Study and Intervention/
setting Population comparison Outcomes Comments

Cochrane systematic reviews
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Lemyre 2016

Wilkinson 2016

Studies that
enrolled
newly born
preterm
infants

e <37 weeks
GA

¢ Infants who
received
surfactant if
the duration
of
endotracheal
intubation
was short and
if application
of NIPPV or
NCPAP
occurred
before 6
hours of life

Early NIPPV
versus NCPAP

e <37 weeks Hi flow versus
GA other non-

e Receiving invasive
respiratory respiratory
support after ~ Support
birth methods

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Bisceglia 2007
Italy

(Lemyre 2016)

Kirpalani 2013
us

(Lemyre 2013)

NCPAP versus
NIPPV

n= 88

o 24-37 weeks
GA

e Mildto
moderate
RDS (defined
as need for
Fi02<0.4
and chest x-
ray positive
for early
hyaline
membrane
disease)

n= 1009 NIPPV
versus CPAP
e <1000g BW

e <30
weeks GA

55

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Pneumothorax

Mortality prior to "Twenty infants

discharge (7 in the nasal-
IPPV group and
13 in the nasal-
B hopul
ronchopulmonary CPAP group) did

dysplasia at 36

weeks PMA not undergo a

required oxygen-
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Study and
setting

Kugelman 2007
Israel °

(Lemyre 2016)

Ramanathan 2012
us .

(Lemyre 2016)

Oncel 2016

Turkey .

CPAP versus HF
Ciuffini 2014

Italy °

(Wilkinson 2016) o

Population

n= 84

n=110

n= 100

n= 177

Intervention/
comparison
Candidates

for non-

invasive

respiratory

support

NCPAP
versus NIMV
24-34+6

weeks GA

RDS and

needed nasal

respiratory

support

NCPAP
versus NIPPV
26+0-29+6

weeks GA

Intubated for
RDS

NCPAP
versus NIPPV
26-32

weeks GA

Showed signs
of RDS

Did not
require
intubation in
the delivery
room

High flow
nasal cannula
(flow rate 4-6
L/min) versus
NCPAP

29-36
weeks GA

Inborn

56

Outcomes

Failed non-invasive
ventilation

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Number of days on
invasive ventilation

Failed non-invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Comments

reduction test
(typically owing
to early transfer)
and were thus
not included in
the primary
analysis."

"Two infants in
the NCPAP
group were
switched by the
medical team to
NIMV in violation
of the study
protocol but
were included in
the intention-to-
treat analysis
according to
their primary
assignment"

Ramanathan
2012

us

(Lemyre 2016)

Publication of
partial results
prior to achieving
set sample size
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Study and
setting

Nair 2005

(Wilkinson 2016)

Yoder 2013
us

(Wilkinson 2016)

Klingenberg 2015

Norway

Lavizzari 2016

Italy

Population

e Clinical and
radiological
diagnosis of

low-moderate
RDS

n=67

e RDS requiring

CPAP

e Inthe first 6
hours

o 27-24 weeks
GA

n=125

e 2>1000g BW

e =28 weeks
GA

n=20

e <34 weeks
GA

e Mid
respiratory
illness
(treatment
with CPAP for
<72 hours if
post
menstrual
age (PMA) <
29 weeks and
< 24hr if 29-
33 weeks)

e Fi02<0.3
e LastPCO2<
8 kPa

n= 316

e 29+0-36+6
weeks GA

e Mildto
moderate
RDS requiring
non-invasive
respiratory
support

e Fi02>0.3

Intervention/
comparison

HFENC (flow
rate 5-6 L/min)
versus CPAP

HFNC (starting
at 3-5 L/min,
increasing as
required to 3L
above starting
point) versus
NCPAP

HHHFNC (flow
rate of 6L/min
for >1500g;
5L/min for
<1500g9)

versus
NCPAP/SiPAP

HHHFNC
versus NCPAP

o7

Outcomes

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Parental satisfaction

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Number of days on
invasive ventilation

Comments

2 x 24 hours
randomised
cross-over study.

Parental
satisfaction
assessed after
each 24 hours
epochs
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Shin 2017

South Korea

n= 87 HHFNC

versus NCPAP

e 30-34+6
weeks GA

e Did not meet
the invasive
respiratory
support
criteria after
birth, but
required non-
invasive
respiratory
support for
RDS within
24 hr after
birth

e Clinical signs
of RDS

e Need for
prolonged
positive
pressure
ventilation
during
neonatal
resuscitation

e > 1250g BW

Failed non-invasive

ventilation

Pneumothorax

Bronchopulmonary
dysplasia at 36
weeks PMA

Number of days on
invasive ventilation

Failed non-invasive

ventilation

Pneumothorax

Wood 2013
UK

(Lemyre 2016)

Lista 2010

Italy

n= 120 SiPAP
versus CPAP

e 28+0-31+6

GA
e Inborn
e <6 hoursold
e No prior

intubation
e No major

congenital

disorders
n= 40 NCPAP

versus Bi-level

o 28-34 weeks NCPAP

GA
e Inborn
o Affected by

moderate

RDS

58

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation
Pneumothorax
Mortality prior to

discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Pneumothorax

"All infants
enrolled in the
study were
sequentially
numbered after
birth and were
randomised at 1
h of life to the
NCPAP group
(group A) or bi-
level NCPAP
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group (group B)
using a table of
random numbers
and using a
stratified
randomisation
for gestational
age (GA 28-31
weeks; GA 32—
34 weeks).

Kugelman 2015
Israel

(Wilkinson 2016)

Roberts 2016

Australia

n=76 HHFNC (flow

rate 1-5 L/min)

° < 35 weeks versus NIPPV

GA
e >1000g BW

e Babies with
RDS who
needed NRS
as initial
therapy

n= 583 High-flow

versus CPAP
e 28+0-36+6
weeks GA

e <24 hours
old

e Had not
previously
received
endotracheal
ventilation or
surfactant
treatment and
if the
attending
clinician had
decided to
commence or
continue non-
invasive
respiratory
support

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Number of days on
invasive ventilation

Failed non-invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Failed non-invasive
ventilation

Pneumothorax

Babies were
able to cross
between
interventions
according to the
attending
physician after
optimizing each
mode's
ventilatory
settings.

"Infants assigned
to highflow
therapy who met
the criteria for
treatment failure
could receive
CPAP as rescue
therapy, initiated
at 7 to 8 cm of
water."

Salvo 2015

Italy

n=124 NSIPPV
versus BiPAP

e <32 weeks
GA

e <1500 gBW

59

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA
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Failed non-invasive
ventilation

Pneumothorax

BiPAP: bilevel positive airway pressure; BW: birth weight; CPAP: continuous positive airway pressure therapy;
FiO2: delivered oxygen; GA: gestational age; HF: hi flow; HFNC: hi flow nasal cannula; HHFNC: humidified high-
flow nasal cannula; HHHFNC: heated, humidified, hi flow nasal cannula; NCPAP: nasal continuous positive
airway pressure therapy; NIMV: nasal intermittent mandatory ventilation; NIPPV: nasal intermittent positive
pressure ventilation; NRS: non-invasive respiratory support; NSIPPV: non-invasive synchronised nasal
intermittent positive pressure ventilation;, PCOZ2: partial pressure of carbon dioxide; PMA: post menstrual age;
RCT: randomised controlled trial; RDS: respiratory disease syndrome; SiPAP: synchronised positive airway
pressure

© ONOUOPRWN-

Table 9 provides a brief summary of the included studies for invasive ventilation.

—_
o

Table 9: Summary of included studies: invasive ventilation

Cools 2015 e Preterm or low HFOV versus Clinical outcomes Classification of
birth weight conventional conventional
infants ventilation Complications of ventilation not

* Pulmonary prematurity aligned with
dysfunction definition in the
i review protocol
gg'gly due to Neurodevelopmental P
follow-up
e Considered to
require IPPV

Greenough 2016 e Neonates (less  Synchronised Clinical outcomes Classification of

than 4 weeks of invasive conventional
age) requiring ventilation Complications of ventilation and
assigteq versus prematurity _synchronised
ventilation conventional invasive

ventilation or ventilation not

HFOV aligned with the

Comparisons definition in the

between review protocol

different types

of triggered

ventilation

techniques

(A/C, SIMV,

PRVCYV,

SIMV + PS,

PSV)

Klingenberg 2017 e Intubated VTV versus Clinical outcomes Classification of
newborn infants PLV PLV not aligned
being invasively Complications of with definition in
ventilated wi_th prematurity the review
PPV at the time protocol
of study ent

y entry Neurodevelopmental Only studies up
follow-u
P to 37 weeks
60
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o All gestational
ages up to 44
weeks

gestational age
were included in
the review

Moriette 2001
France

(Cools 2015)

Truffert 2007
France

(Cools 2015)

Gerstmann 1996
us

(Cools 2015)

Greenough 2014
Multinational

(Cools 2015)
Johnson 2002

Multinational

(Cools 2015)

Marlow 2006

Multinational

n=273

e Preterm babies
with a
gestational age
of 24-29 weeks

e Age at start of
ventilation <6
hours

See Moriette
2001

n=125

e Preterm babies
of a gestational
age <35 weeks

Age at start of
ventilation <12
hours

See Johnson
2002

n=797

e Preterm babies
23-25 weeks
n=284

26-28 weeks
n=513

Age at start of
ventilation <1
hour

See Johnson
2002

HFOV versus
SIMV

See Moriette
2001

HFOV versus
IMV

See Johnson
2002

HFOV versus
TCPL

See Johnson
2002

61

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Pneumothorax

Neurodevelopmental

outcomes

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Neurodevelopmental

outcomes

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Neurodevelopmental

outcomes

Cross-over: 15%
in HFOV; 29% in
SIMV

Truffert 2007
France

(Cools 2015)

Cross over: 2% in
IMV; 15% in
HFOV

Greenough 2014
Multinational

(Cools 2015)

Cross-over: 10%
in both groups

HFOV: mix of
OSC and HFFI
using different
ventilators

Marlow 2006

Multinational
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Study and
setting

(Cools 2015)
Ogawa 2013

Japan

(Cools 2015)

Rettwitz-Volk
1998

Germany

(Cools 2015)

Thome 1999
Germany

(Cools 2015)

Van Reempts
2003

Belgium

(Cools 2015)

HFV versus SIMV

Durand 2001
us

(Cools 2015)

Vento 2005
Italy

(Cools 2015)

Population

n=52

e Preterm babies

¢ Ventilation
started soon
after birth

n=96

e Preterm babies
with a
gestational age
of <32 weeks

e FiO2 >0.6

n=188

e Preterm babies
with a
gestational age
24-29 weeks

e Age at start of
ventilation <6
hours

n=300

e Preterm babies
with a
gestational age
<32 weeks

o Age at start of
ventilation <6
hours

e Fi0O2>0.4

n=48

e Preterm babies
Age at start of
ventilation <4
hours

n=40

e Preterm babies
with a
gestational age
24-29 weeks

Intervention/
Comparison

HFOV versus
TCPL

HFOV versus
IMV

HFOQV versus
IPPV

HFQV versus
IMV

SIMV versus
HFOV

HFOQV versus
SIMV

62

Outcomes

Mortality prior to
discharge

Mortality prior to
discharge

Bronchopulmonary

dysplasia at 36
weeks PMA

Mortality prior to
discharge

Bronchopulmonary

dysplasia at 36
weeks PMA

Mortality prior to
discharge

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary

dysplasia at 36
weeks PMA

Mortality prior to
discharge

Bronchopulmonary

dysplasia at 36
weeks PMA

Comments
(Cools 2015)

Cross-over: 9% in
HFOV; 2% in
TCPL

Cross-over: 17%
in HFOV; 18% in
IMV

Cross-over: 12%
in HFOV, 7% in
IMV

HFOV: mix of

OSC and HFFI
using different
ventilators

Cross over: 29%
in SIMV; 8% in
HFOV
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e Age at start of Days on invasive
ventilation <0.5 ventilation
Pneumothorax

Lista 2008 n=40 HFOV versus  Mortality prior to
A/IC +VG discharge
Italy e Preterm babies
with a Bronchopulmonary
(Cools 2015) gestational age dysplasia at 36
of 25-32 weeks weeks PMA

e Age at start of
ventilation <1
hour

Salvo 2012 n=88 HFOV versus  Mortality prior to
SIMV discharge
Europe e Preterm babies
with a Bronchopulmonary
(Cools 2015) gestational age dysplasia at 36
of <30 weeks weeks PMA
Age at start of
ventilation <2 Days on invasive
hours ventilation

Courtney 2002 n=498 SIMV versus  Mortality prior to Cross over: 19%
HFOV discharge in SIMV; 10% in
us e Preterm babies HFOV
e Age at start of Bronchopulmonary
ilati dysplasia at 36
(Greenough ventilation <4
2016) hours weeks PMA
¢ Apgar score of
>3 at 5 minutes Pneumothorax
Craft 2003 n=46 SIMV versus  Mortality prior to
HFFI discharge
us e Preterm babies
with a Bronchopulmonary
Greenough gestational age dysplasia at 36
(2016) 9 of 23-34 weeks weeks PMA

Bernstein 1996 n=350 SIMV versus  Mortality prior to
IMV discharge

us e Preterm babies

e Age at start of Days on invasive
(Greenough ventilation <36 ventilation
2016) hours

e FiO2 >0.4

63
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Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Pneumothorax
Mortality prior to

discharge

Pneumothorax

Different trigger
modes used in

both ventilation
techniques

D’Angio 2005 n=212 SIMV versus
PRVCV
us Preterm babies
with a
(Greenough gestational age
201 6) >24 weeks
Piotrowski 2007 n=56 PRVCV
versus SIMV
Poland Preterm babies
with a
(Klingenberg gestational age
201 7) 24-32 weeks
Baumer 2000 n=924 PTV versus
IMV
UK e Preterm babies
with a
(Greenough gestational age
201 6) of <32 weeks
e Age at start of
ventilation <72
hours
Beresford 2000 n=386 PTV versus
CMV
UK e Preterm babies
e Age at start of
(Greenough ventilation <24
2016) hours
Donn 1994 n=30 PTV versus
TCPL
us Preterm babies
(Greenough
2016)
64

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation
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Pneumothorax

Piotrowski 1997
Poland

(Klingenberg
2017)

n=57 PRVC versus  Mortality prior to
IMV discharge
e Preterm babies
Age at start of Days on invasive
ventilation <72 ventilation
hours
Pneumothorax

Chowdhury 2013
UK

(Klingenberg
2017)

Guven 2013
Turkey

(Klingenberg
2017)

Nafday 2005
us

(Klingenberg
2017)

n=40 VTV versus Mortality prior to
SIMV discharge
e Preterm babies
with a Days on invasive
gestational age ventilation
<34 weeks
e Age at start of Pneumothorax
ventilation <24
hours
o
n=72 SIMV + VG Mortality prior to
versus SIMV  discharge
e Preterm babies
with a Bronchopulmonary
gestational age dysplasia at 36
<32 weeks weeks PMA
e Age at start of
ventilation <2 Days on invasive
hours ventilation
n=34 PSV + VG Mortality prior to
versus SIMV  discharge
e Preterm babies
Age at start of Bronchopulmonary
ventilation <12 dysplasia at 36
hours weeks PMA
Pneumothorax

Imbalance in
baseline
gestational age
SIMV: 26 weeks;
VTV: 28 weeks

Randomisation
occurred before
parent consent

Dunman 2012
Turkey

(Klingenberg
2017)

Lista 2004

n=45 AIC +VG Mortality prior to
versus A/C discharge
e Preterm babies
with a Bronchopulmonary
gestational age dysplasia at 36
23-31 weeks weeks PMA
e Age at start of
ventilation >24 Days on invasive
hours ventilation
Pneumothorax
N=53 PSV + VG Mortality prior to
versus PSV discharge
65
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Study and
setting
Italy

(Klingenberg
2017)

Singh 2006
us

(Klingenberg
2017)

Singh 2009
us
(Klingenberg
2017)

Sinha 1997

UK

(Klingenberg
2017)

0 ~NoOOR~rWN-

Population

e Preterm babies
with a
gestational age
25-32 weeks

e Age at start of
ventilation <24
hours

n=109

e Preterm babies
with a
gestational age
of 24-31 weeks

See Singh 2006

n=50

Preterm babies

Intervention/
Comparison

VCV vs A/C

See Singh
2006

A/IC + VG
versus A/C

See appendix D for clinical evidence tables.

Outcomes

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Pneumothorax

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Pneumothorax

Neurodevelopmental
outcomes

Mortality prior to
discharge

Bronchopulmonary
dysplasia at 36
weeks PMA

Days on invasive
ventilation

Pneumothorax

Comments

Singh 2009
us
(Klingenberg
2017)

Sinha 1997

UK

(Klingenberg
2017)

AC: assist control; A/C + VG: assist and control with volume guarantee; HFFI: high frequency flow interruption
HFOV: high frequency oscillatory ventilation; IMV: intermittent mandatory ventilation; IPPV: intermittent positive
pressure ventilation; PRVCV: pressure regulated volume control ventilation; PSV: pressure support ventilation;
PSV + VG: pressure support ventilation with volume guarantee; PTV: patient triggered ventilation; SIMV:
synchronised intermittent mandatory ventilation;, SIMV + VG: synchronised intermittent mandatory ventilation with
volume guarantee; TCPL: time cycled pressure limited ventilation; VCV: volume controlled ventilation; VTV:
volume targeted ventilation

Quality assessment of clinical studies included in the evidence review

10 See appendix F for full GRADE tables.

11
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Clinical evidence profile for network meta-analysis (NMA) outcomes

For both non-invasive ventilation and invasive ventilation mortality prior to discharge and
BPD at 36 weeks post menstrual age (PMA) outcomes were synthesised using network
meta-analytic techniques.

For the NMA protocol see appendix N, for a description of NMA methods see appendix O, for
summary of studies included in the NMAs see appendix P and studies excluded from the
NMAs see appendix Q.

NOoO g AWN

Non-invasive ventilation techniques

Blortality prior to discharge

10 o Eight RCTs of 4 treatments were included in the network for mortality prior to

11 discharge with a total sample size of 2,639 preterm babies (;

12 e One study was at high risk and 7 studies were at low risk of attrition bias;

13 o Five studies were at low risk and 3 studies were at unclear risk of reporting bias;
14 ¢ Two studies were at high risk and 6 studies were at low risk of other biases.

15 The risk of bias graph and summary are presented in Figure 2 and Figure 3, respectively.
16 Figure 1).
17 Of the included studies in the NMA:

18 e Five studies were at low risk and 3 studies were at unclear risk of selection bias;

19 e Seven studies were at low risk and 1 study was at unclear risk of performance bias;
20 o Eight studies were at low risk of detection bias;

21 e One study was at high risk and 7 studies were at low risk of attrition bias;

22 o Five studies were at low risk and 3 studies were at unclear risk of reporting bias;

23 o Two studies were at high risk and 6 studies were at low risk of other biases.

24 The risk of bias graph and summary are presented in Figure 2 and Figure 3, respectively.

25 Figure 1: Network for mortality prior to discharge

CPAP

(N= 1,266)
NIPPV
BiPAP/SIPAP (N=719)

(N= 122) “
Hi Flow
(N=532)
26
67
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1 BIiPAP: bilevel positive airway pressure; CPAP: continuous positive airway pressure therapy; NIPPV: nasal
2 intermittent positive pressure ventilation; SiPAP: synchronised positive airway pressure
3 Note:  The size of nodes is proportional to the number of babies in the network who were randomised to a
4 particular ventilation technique. The thickness of connecting lines is proportional to the number of studies
5 directly comparing 2 ventilation techniques.
6 Figure 2: Risk of bias graph: review authors’ judgement about each risk of bias item
7 presented as percentages across all included studies
Fandom sequence generation (selection hias) |
Allocation concealment (selection bias) |
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1 Figure 3: Risk of bias summary: review authors’ judgements about each risk of bias
2 item for each included study
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4 Table 10 presents the results of conventional pair-wise meta-analyses (direct comparisons;
5 upper right section of table) together with the results from the NMA for every possible
6 treatment comparison (lower left section of table), presented as posterior median odds ratios
7 (ORs) and 95% credible intervals (Crl). These results were derived from a fixed effect model.
8 For model fit characteristics see appendix R.
9 There was no evidence of difference between non-invasive ventilation techniques for
10 mortality prior to discharge. Although, Hi Flow had the highest probability of being the best
11 treatment for mortality prior to discharge (59%) (Table 11).
12 Table 10: Matrix of results for the NMA of mortality prior to discharge (ORs and 95%
13 Crl)
_ _ - 9.53 0.10
BiPAP/SiPAP (0.51, 4015.83) (0.00, 1.96)
1.92 . - 0.47
(0.16, 29.00) nl} A2 (0.06, 2.61)
1.15 0.61 NIPPV 0.79
(0.19, 6.81) (0.07, 3.58) (0.52, 1.21)
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) ; - 9.53 0.10
BiPAP/SiPAP (0.51, 4015.83) (0.00, 1.96)
0.87 0.47 0.76 CPAP
(0.15, 5.19) (0.06, 2.58) (0.50, 1.16)

BiPAP: Bilevel positive airway pressure; CPAP: Continuous positive airway pressure therapy; Crl: Credible
interval; NIPPV: Nasal intermittent positive pressure ventilation; NMA: Network meta-analysis; ORs: Odd Ratios;
SiPAP: Synchronised positive airway pressure

Note:  Lower diagonal: Posterior median ORs and 95% Crls from NMA. ORs lower than 1 favour the column
defining treatment, ORs higher than 1 favour the row defining treatment. Upper diagonal: OR and 95%
Cls from direct pairwise meta-analysis. ORs lower than 1 favour the row defining treatment, ORs higher
than 1 favour the column defining treatment.

Table 11: Probabilities of being the best ventilation technique and the treatment rank
and 95% Crl

Ventilation Number of Number of Probability of being Median (95% Crl)
technique babies studies best (%) treatment rank

CPAP 1266 7 1% 3(2,4)

NIPPV 719 4 16% 2(1,4)

Hi Flow 532 3 59% 1(1,4)

BiPAP/SiPAP 122 2 23% 3(1,4)

BiPAP: Bilevel positive airway pressure; CPAP: Continuous positive airway pressure therapy; Crl: Credible
interval; NIPPV: Nasal intermittent positive pressure ventilation; NMA: Network meta-analysis; SiPAP:
Synchronised positive airway pressure

1Bronchopulmonary dysplasia (BPD) at 36 weeks PMA

14
15

16

17
18
19
20
21
22
23
24
25

26

Fourteen RCTs of 4 treatments were included in the network for BPD at 36 weeks PMA with
a total sample size of 3,166 preterm babies (Figure 4).

Of the included studies in the NMA:
e Seven studies were at low risk and seven studies were at unclear risk of selection
bias;
e Eleven studies were at low risk and 3 studies were at unclear risk of performance
bias;

¢ Fourteen studies were at low risk of detection bias;

e One study was at high risk, 12 studies were at low risk and 1 study was at unclear
risk of attrition bias;

e Eight studies were at low risk and 6 studies were at unclear risk of reporting bias;

e Four studies were at high risk and 10 studies were at low risk of other biases.

The risk of bias graph and summary are presented in Figure 5 and Figure 6, respectively.
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1 Figure 4: Network for BPD at 36 weeks PMA

CPAP
(N=1,340)
NIPPV
BiPAP/SIPAP (N=842)
(N= 280)
Hi Flow
(N=704)
2
3 BIiPAP: Bilevel positive airway pressure; BPD: Bronchopulmonary dysplasia; CPAP: Continuous positive airway
4 pressure therapy; NIPPV: Nasal intermittent positive pressure ventilation; SiPAP: Synchronised positive airway
5 pressure
6 Note:  The size of nodes is proportional to the number of babies in the network who were randomised to a
7 particular ventilation technique. The thickness of connecting lines is proportional to the number of studies
8 directly comparing 2 ventilation techniques.
9 Figure 5: Risk of bias graph: review authors’ judgement about each risk of bias item
10 presented as percentages across all included studies
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1 Figure 6: Risk of bias summary: review authors’ judgements about each risk of bias
2 item for each included study
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Table 12 presents the results of conventional pair-wise meta-analyses (direct comparisons;
upper right section of table) together with the results from the NMA for every possible
comparison (lower left section of table), presented as posterior median odds ratios (ORs and
95% Crl). These results were derived from a random effects model. For model fit
characteristics see appendix R.
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There was no evidence of differences between non-invasive ventilation techniques for BPD.
Although, NIPPV had the highest probability of being the best treatment for BPD (58%)
(Table 13)

WN =

4 Table 12: Matrix of results for the NMA of BPD at 36 weeks PMA (ORs and 95% Crl)

BiPAP/SIPAP 1.16 1.00 0.67
! ! (0.10, 13.28) (0.08, 11.68) (0.05, 8.25)
0.75 Hi Flow 0.40 1.74
(0.20, 2.50) (0.01, 11.89) (0.48, 8.43)
1.28 1.70 NIPPV 0.55
(0.40, 4.56) (0.62, 5.76) (0.15, 1.44)
0.87 1.15 0.68 CPAP
(0.27, 2.75) (0.44, 3.08) (0.29, 1.33)
5 BIiPAP: Bilevel positive airway pressure; BPD: Bronchopulmonary dysplasia; CPAP: Continuous positive airway
© pressure therapy; Crl: Credible interval; NIPPV: Nasal intermittent positive pressure ventilation; NMA: Network
7 meta-analysis; ORs: Odd Ratios; SiPAP: Synchronised positive airway pressure
8 Note:  Lower diagonal: Posterior median ORs and 95% Crls from NMA. ORs lower than 1 favour the column
9 defining treatment, ORs higher than 1 favour the row defining treatment. Upper diagonal: OR and 95%
10 Cls from direct pairwise meta-analysis. ORs lower than 1 favour the row defining treatment, ORs higher
11 than 1 favour the column defining treatment.

12 Table 13: Probabilities of being the best ventilation technique and the treatment rank
13 and 95% Crl

Ventilation Number of Number of Probability of being Median (95% Crl)
technique babies studies best (%) treatment rank
CPAP 1340 11 5% 3(1,4)

NIPPV 842 7 58% 1(1,4)

Hi Flow 704 7 8% 3(1,4)
BiPAP/SiPAP 280 3 29% 2(1,4)

14 BIiPAP: bilevel positive airway pressure; CPAP: continuous positive airway pressure therapy; Crl: Credible
15 interval; NIPPV: nasal intermittent positive pressure ventilation; SiPAP: synchronised positive airway pressure

1Bconsistency checks

17 The inconsistency checks did not identify any evidence of inconsistency between direct and
18 indirect evidence included in the NMA for BPD at 36 weeks PMA outcome. However, there
19 was some evidence of potential inconsistency in the mortality prior to discharge as the

20 inconsistency model better predicted data points in two of the included studies. The full

21 results of inconsistency checks are presented in appendix S.

2lhvasive ventilation techniques

2Blortality prior to discharge

24 Twenty six RCTs of 5 treatments were included in the network for mortality prior to discharge
25 with a total sample size of 5,093 preterm babies (Figure 7).

26 A further 3 studies (n = 183) comparing the same ventilation technique in both arms were
27 included as they contributed to the estimation of between-study heterogeneity.

28 Of the included studies in the NMA of mortality prior to discharge:

29 e Six studies were at low risk and 23 studies were at unclear risk of selection bias;
30 e Twenty-nine studies were at high risk of performance bias;
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1 e Twenty-nine studies were at low risk of detection bias;

2 o Twenty-seven studies were at low risk and 2 studies were at unclear risk of attrition
3 bias;

4 e Two studies were at low risk and 27 studies were at unclear risk of reporting bias;

5 e Seventeen studies were at high risk and 12 studies were at low risk of other biases.
6 The risk of bias graph and summary are presented in Figure 8 and Figure 9, respectively.

7 Figure 7: Network for mortality prior to discharge

Non-synchronised pressure
limited ventilation (N= 1,693)

High frequency ventilation
(N=1,355)

Volume targeted
ventilation (N= 396)

Synchronised pressure
limited ventilation (N= 780) Synchronised intermittent
mandatory ventilation (N= 869)

8

9 Note:  The size of nodes is proportional to the number of babies in the network who were randomised to a
10 particular ventilation technique. The thickness of connecting lines is proportional to the number of studies
11 directly comparing 2 ventilation techniques. The numbers don’t include the babies in studies that
12 compared the same ventilation technique in both arms.

13 Figure 8: Risk of bias graph: review authors’ judgement about each risk of bias item
14 presented as percentages across all included studies
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1 Figure 9: Risk of bias summary: review authors’ judgements about each risk of bias
2 item for each included study
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Table 14 presents the results of conventional pair-wise meta-analyses (direct comparisons;
upper right section of table) together with the results from the NMA for every possible
comparison (lower left section of table), presented as posterior median odds ratios (ORs and
95% Crl). These results were derived from a fixed effect model. For model fit characteristics
see appendix R.

There was no evidence to suggest a difference between high frequency ventilation,
synchronised intermittent mandatory ventilation and volume targeted ventilation when
compared with non-synchronised pressure limited ventilation for mortality prior to discharge.

There was evidence that synchronised pressure limited ventilation was worse when
compared with non-synchronised pressure limited ventilation and high frequency ventilation
for mortality prior to discharge. There was evidence that volume targeted ventiliation was
better when compared with synchronised pressure limited ventilation for mortality prior to
discharge. Volume targeted ventilation had the highest probability of being the best treatment
for mortality prior to discharge (73%) (Table 15). However, it should be noted that there was
a lack of good fit for the model.

Table 14: Matrix of results for the NMA of mortality prior to discharge (ORs and 95%

Crl)

Volume targeted 0.44 1.02 0.88 0.45

(0.20, 0.90) (0.57, 1.84) (0.02, 35.52) (0.10, 1.72)
0.54 Synchronised - - 1.35
(0.33, 0.88) pressure limited (1.00, 1.82)
0.81 1.51 Synchronised 1.04 1.06
(0.51, 1.30) (0.98, 2.32) intermittent (0.74, 1.46) (0.43, 2.66)

mandatory

(0.49, 1.30) (1.02, 2.13) (0.72, 1.33) (0.75, 1.27)
0.75 1.40 0.93 0.95 Non-
(0.46, 122) (1 .05, 187) (0.66, 133) (0.74, 121) synchronised

pressure limited

Note:  Lower diagonal: Posterior median ORs and 95% Crls from NMA. ORs lower than 1 favour the column
defining treatment, ORs higher than 1 favour the row defining treatment. Upper diagonal: OR and 95%
Cls from direct pairwise meta-analysis. ORs lower than 1 favour the row defining treatment, ORs higher
than 1 favour the column defining treatment

Table 15: Probabilities of being the best ventilation technique and the treatment rank
and 95% Crl

Median

Probability (95% Crl)

Number of Number of of being treatment

Ventilation technique babies studies best rank

Non-synchronised pressure limited 1693 10 5% 3(1,4)
High frequency 1355 13 10% 3(1,4)
Synchronised intermittent mandatory 869 12 12% 2(1,5)
Synchronised pressure limited 780 6 0% 5 (4, 5)
Volume targeted 396 11 73% 1(1,4)

Crl: Credible interval
Note: The numbers don’t include the babies in studies that compared the same ventilation technique in both arms

2Bronchopulmonary dysplasia (BPD) at 36 weeks PMA

27
28

Twenty RCTs of 5 treatments were included in the network for BPD a total sample size of
4,425 preterm babies (Figure 10).
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1 A further 3 studies (n = 183) comparing the same ventilation technique in both arms were
2 included as they contributed to the estimation of between-study heterogeneity.

3 Of the included studies in the NMA of BPD:

4 e Six studies were at low risk and 17 studies were at unclear risk of selection bias;

5 o Twenty-three studies were at high risk of performance bias;

6 o Twenty-three studies were at low risk of detection bias;

7 e Twenty-one studies were at low risk and 2 studies were at unclear risk of attrition

8 bias;

9 o Two studies were at low risk and 21 studies were at unclear risk of reporting bias;
10 e Twelve studies were at high risk and 11 studies were at low risk of other biases.

11 The risk of bias graph and summary are presented in Figure 11 and Figure 12, respectively.
12 Figure 10: Network for BPD at 36 weeks PMA

Non-synchronised pressure
limited ventilation (N= 1,407)

Volume targeted
ventilation (N= 319) High frequency ventilation
(N=1,263)

Synchronised pressure limited

Synchronised intermittent ventilation (N= 780)
mandatory ventilation (N= 656)

13

14 Note:  The size of nodes is proportional to the number of babies in the network who were randomised to a

15 particular ventilation technique. The thickness of connecting lines is proportional to the number of studies
16 directly comparing 2 ventilation techniques. The numbers don't include the babies in studies that

17 compared the same ventilation technique in both arms.
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1 Figure 11: Risk of bias graph: review authors’ judgement about each risk of bias item
2 presented as percentages across all included studies
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1 Figure 12: Risk of bias summary: review authors’ judgements about each risk of bias
2 item for each included study
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Table 16 presents the results of conventional pair-wise meta-analyses (direct comparisons;
upper right section of table) together with the results from the NMA for every possible
comparison (lower left section of table), presented as posterior median odds ratios (ORs and
95% Crl). These results were derived from a random effects model. For model fit
characteristics see appendix R.

There was no evidence of differences between any ventilation techniques when compared
with non-synchronised pressure limited ventilation for BPD at 36 weeks PMA.

There was evidence that synchronised intermittent mandatory ventilation was worse when
compared with high frequency ventilation for BPD at 36 weeks PMA. There was evidence
that volume targeted ventilation was better when compared with synchronised intermittent
mandatory ventilation for BPD at 36 weeks PMA. Volume targeted ventilation had the highest
probability of being the best treatment for BPD at 36 weeks PMA (88%) (Table 17). However,
it should be noted that there was a lack of good fit for the model.

Table 16: Matrix of results for the NMA of BPD at 36 weeks PMA (ORs and 95% Crl)

Volume targeted 0.55 0.50 0.90
(0.27, 1.01) (0.25, 0.97) (0.08, 10.00)

0.44 Synchronised 1.67
(0.25, 0.73) intermittent - (1.16, 2.63) -
mandatory

0.65 1.48 Synchronised - 0.89
(0.36, 1.10) (0.84, 2.49) pressure limited (0.59, 1.40)

0.69 1.55 1.04 High frequency  0.98
(0.40, 1.20) (1.11, 2.37) (0.68, 1.87) (0.67,1.37)

0.63 1.42 0.96 0.92 Non-
(0.35, 1.09) (0.91, 2.32) (0.67, 1.52) (0.64, 1.26) synchronised

pressure limited

Note:  Lower diagonal: Posterior median ORs and 95% Crls from NMA. ORs lower than 1 favour the column
defining treatment, ORs higher than 1 favour the row defining treatment. Upper diagonal: OR and 95%
Cls from direct pairwise meta-analysis. ORs lower than 1 favour the row defining treatment, ORs higher
than 1 favour the column defining treatment.

Table 17: Probabilities of being the best ventilation technique and the treatment rank
and 95% Crl

Median
Probability (95% Crl)
Number of Number of of being treatment
Ventilation technique babies studies best rank

Non-synchronised pressure limited 1407 6 2% 3(2,95)
High frequency 1263 11 7% 2(1,4)
Synchronised intermittent mandatory 763 9 0% 5(3,95)
Synchronised pressure limited 673 6 4% 3(1,5)
Volume targeted 319 8 88% 1(1,3)

Crl: Credible interval
Note: The numbers don’t include the babies in studies that compared the same ventilation technique in both arms

2lhconsistency checks

24
25
26

The inconsistency checks did not identify any evidence of inconsistency between direct and
indirect evidence included in the network meta-analyses for mortality prior to discharge or for
BPD at 36 weeks PMA. The full results of inconsistency checks are presented in appendix S.
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Threshold analysis

If studies included in a NMA are assessed to have flaws in their conduct or reporting, the
reliability of results from the NMA can be in doubt. Therefore, analysts and decision makers
need to assess the robustness of any conclusions based on the NMA to potential biases in
the included evidence. Suppose that we ask, “how much would the evidence have to change
before the recommendation changes?” This is the motivation behind threshold analysis. The
results of a threshold analysis describe how much each data point could change (or be
adjusted for bias) before the recommendation changes and what the revised
recommendation would be. Threshold analysis may be carried out at two levels: (i) at a study
level, assessing the influence of individual study estimates on the recommendation and (ii) at
a contrast level, where the influence of the combined evidence on each treatment contrast is
considered.

The contrast level threshold analysis indicated that for BPD at 36 weeks PMA the
conclusions from the NMA were robust for the best treatment (that is, VTV) and that large
changes in odds ratios of BPD at 36 weeks PMA would be required for the conclusions from
the base-case analysis to change (Figure 64, appendix T). The study level analysis
reinforced the findings but indicated that the results were most sensitive to a single study
(D'Angio 2005). However, the identified smallest threshold required for the conclusions to
change was still very large and would require more than doubling the odds ratios of BPD at
36 weeks PMA (Figure 65, appendix T). Similarly, the conclusions were robust for the worst
ranked treatment (that is, SIMV) for BPD at 36 weeks PMA (Figure 66 and Figure 67,
appendix T).

Contrast level threshold analysis indicated that for mortality prior to discharge for the best-
ranked treatment (that is, VTV) the upper credible interval value exceeded the upper
invariant interval value and as a result, there was statistical uncertainty as to whether VTV or
SIMV was the best-ranked invasive ventilation mode (Figure 68, appendix T). Study level
threshold analysis for mortality prior to discharge outcome indicated that the findings were
driven by the same large RCT (D'Angio 2005) that provides the most weight in this
comparison (Figure 69, appendix T). Also, this RCT was rated as at high risk of bias due to a
different duration of invasive ventilation when compared with other studies. The threshold
analysis for the worst ranked treatment for mortality prior to discharge (that is, synchronised
pressure limited) was fairly robust and only a large change in the odds ratios would be
required for the base-case analysis conclusions to change (Figure 70 and Figure 71,
appendix T).

For methods and full results of the threshold analysis see appendix T.

3Economic evidence

3lhcluded studies

38

39
40

41
42

43
44

45
46
47
48

The systematic search of the economic literature undertaken for this review identified:

¢ one Australian study on the cost effectiveness of continuous positive airway pressure
therapy verus high-flow ventilation in preterm babies (Huang 2018, Roberts 2016);

e one US study on the cost effectiveness of continuous positive airway pressure therapy
versus nasal intermittent positive pressure ventilation in preterm babies (Mowitz 2017).

No economic evidence on the cost effectiveness of invasive ventilation techniques was
identified by the systematic search of the economic literature undertaken for this review.

The evidence tables and full references for the economic evaluations included in the
systematic literature review are provided in appendix H. Completed methodology checklists
of all included studies are provided in appendix M. Economic evidence profiles of the studies
are presented in appendix I.
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Excluded economic studies

2
3

Studies not included in this review, with reasons for their exclusion, are provided in appendix
K.

S8ummary of studies included in the economic evidence review
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26
27
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30
31
32
33
34
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36
37
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39
40
41
42
43
44
45
46
47

48
49
50

Roberts (2016) evaluated the cost effectiveness of nasal continuous positive airway pressure
(CPAP) compared with nasal High Flow therapy as primary support for infants born preterm
(=28 weeks gestational age) alongside an RCT (Roberts 2016) conducted in Australia and
Norway. However, the economic analysis was conducted on babies that were randomised to
Australian sites (n=435) only. Huang (2018) is a more recent economic evaluation that is
based on the same RCT and the results below are based on this more recent economic
evaluation.

In the analysis, the comparator (that is, High Flow) was stratified according to whether
rescue CPAP was allowed. So in effect, CPAP was compared with Hi Flow (with CPAP
rescue) and with Hi Flow (without rescue CPAP). CPAP therapy was delivered via either an
invasive ventilator or a ‘bubble’ CPAP system via standard circuits and nasal prongs or
masks. To deliver High Flow, either Optiflow Junior or the Precision Flow (Vapotherm)
system was used.

The analysis was conducted from a health care payer perspective. The study considered
health care costs associated with the inpatient admission prior to discharge and included
imaging, pathology, nursing, medical, pharmacy, theater, allied services and neonatal
intensive care unit stay. The analysis also included the costs of the treatment-specific
consumable equipment, including circuits and the interfaces; and consumable equipment
used for invasive ventilation. The resource use estimates were based on the RCT. The
source of unit costs data was obtained from local sources (that is, cost data provided by the
participating tertiary centres). The measure of outcome for the economic analysis was
treatment failure defined as the need of endotracheal intubation and invasive ventilation
during inpatient stay. The time horizon of the analysis was until death or first discharge from
hospital.

The CPAP group resulted in the lower rate of failure when compared with Hi Flow with
rescue CPAP group (0.17 versus 0.19 respectively; difference of 0.02 in favour of CPAP,
p=0.57). The mean total costs per baby were $43,453 (95% ClI: $38,071; $48,834) for the
CPAP group and $40,311 (95% CI: $35,643; $44,978) for the High Flow with rescue CPAP,
a difference of $3,142 in favour of Hi Flow (p =0.39) in likely 2015 Australian dollars. Based
on the above costs and outcomes CPAP (versus Hi Flow with rescue CPAP) resulted in the
ICER of $179,000 per additional case of invasive ventilation avoided. However, it has to be
noted that the difference in costs and outcomes was not significant. The probabilistic analysis
indicated that at a willingness-to-pay (WTP) of $179,000 per additional case of invasive
ventilation avoided the probability that CPAP was cost effective was <50%.

Similarly, the rate failure was lower for the CPAP group when compared with Hi Flow without
rescue CPAP (0.17 versus 0.29 respectively; difference of 0.12 in favour of CPAP, p=0.006).
The mean total costs per baby were $43,453 for CPAP and $42,620 for Hi Flow (without
rescue CPAP), a difference of $833 in favour of Hi Flow (p =0.82). Based on the above costs
and outcomes the ICER of CPAP (versus Hi Flow without rescue CPAP) was $7,000 per
additional invasive ventilation case avoided. However, it has to be noted that the difference in
costs was not significant. The probabilistic analysis indicated that at a WTP of >$23,000 per
additional case of invasive ventilation avoided the probability that CPAP was cost effective
was >70%.

Deterministic sensitivity analyses indicated that as a primary support CPAP remained more
cost effective under alternative scenarios. When compared with Hi Flow with CPAP rescue
the cost effectiveness of CPAP remained uncertain under alternative scenarios explored.
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Sensitivity analyses indicated that the cost effectiveness of CPAP was not affected by the
use of data from non-lead centres (as opposed to lead centres), the use of treatment specific
consumable equipment, the use of dataset with imputed cost data, using imputed non-tertiary
costs, changes Hi Flow consumable costs, and the use of CPAP ventilator costs (as opposed
to bubble CPAP costs).

Overall the results suggest that CPAP was more effective as a sole primary support and is
cost-effective intervention when compared with Hi Flow without rescue CPAP. However, the
results for CPAP when compared with Hi Flow with rescue CPAP were uncertain and it may
be cheaper to use Hi Flow with CPAP as a rescue as opposed to CPAP only.
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The analysis was judged by the committee to be partially applicable to the NICE decision-
making context since this was non-UK study. Also, the authors did not attempt to estimate
quality adjusted life years (QALYs) which made it difficult to interpret the cost-effectiveness
results and to compare the findings with other studies. However, overall, this was a well
conducted study and was judged by the committee to have only minor methodological
limitations.
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Mowitz (2017) evaluated the cost effectiveness of non-invasive ventilation techniques (that
is, CPAP compared with NIPPV), in babies <30 weeks gestation and 1000g at birth who
required non-invasive ventilation. This was an economic evaluation conducted alongside a
RCT (Kirpalani 2013) (n=987) conducted in the US. The analysis was conducted from a
healthcare payer perspective. The authors also reported the findings from a societal
perspective. However, in this review only the costs from the healthcare payer perspective are
reported. The study considered a range of direct health care costs including hospital costs
(that is, hospital stay, ventilation and cannula), physician costs, medication costs (that is,
antibiotics, antifungals, surfactant, indomethacin, ibuprofen, caffeine, furosemide, thiazide,
corticosteroids, vitamin A, parenteral nutrition and nitric oxide) and procedures costs (that is,
packed red blood cell transfusions, chest x-ray, abdominal x-ray, echocardiogram, surgery
for necrotising enterocolitis, PDA ligation and eye laser surgery). From a societal perspective
parent out of pocket costs were included too. The resource use estimates were based on the
RCT. The source of unit costs was unclear. The measures of outcome for the economic
analysis included the percent of infants alive and without BPD. The time horizon of the
analysis was up to 44 weeks PMA. Bootstrapping was undertaken to obtain uncertainty
around cost and outcome estimates.
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CPAP resulted in a greater proportion of babies alive and without BPD compared with NIPPV
(0.633 versus 0.616, respectively; difference of 0.017 in favour of CPAP, p = 0.56). The
mean total costs per baby were $140,404 (95% Cl: $133,906 to $146,902) for CPAP and
$143,745 (95% ClI: $137,323 to $150,167) for NIPPV, a difference of $3,341 in favour of
CPAP (95% CI: -$5,783 to $12,466) in 2013 US dollars. Based on the above costs and
outcomes CPAP was dominant when compared with NIPPV (that is, it resulted in lower costs
and better outcomes). However, it has to be noted that the difference in outcome was not
significant.
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Bootstrapping indicated that even at a WTP threshold of $300,000 per surviving baby without
BPD the probability of NIPPV being cost effective was low (23.5%) or alternatively the
probability of CPAP being cost effective was 76.5%. Deterministic sensitivity analyses found
the conclusions robust to changes in cost estimates. Parent costs were comparable between
the two arms of the study and the results did not change from the societal perspective.
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The analysis was judged by the committee to be partially applicable to the NICE decision-
making context. The authors did not attempt to estimate QALYs. However, this was not a
problem since CPAP was found to be dominant. Overall, this was a well conducted study and
was judged to have only minor methodological limitations.
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Economic model

Non-invasive ventilation techniques

In the NMA for the outcome of mortality prior to discharge and BPD at 36 weeks PMA, there
was no evidence to suggest a difference between CPAP, NIPPV, BiPAP/SIiPAP or Hi Flow.
Similarly, pairwise analyses did not identify any meaningful differences between non-invasive
ventilation techniques. The committee acknowledged 2 existing non-UK economic
evaluations comparing CPAP with NIPPV and Hi Flow, respectively. However these analyses
do not include all ventilation techniques of interest. Given the lack of significant differences in
10 clinical benefits between the alternative non-invasive ventilation techniques, the committee
11 noted that there may be potentially important differences in intervention costs. For these

12 reasons, a cost description of each technique was undertaken for the committee to aid

13 considerations of cost effectiveness.

O©CoOoONOOOA WN -~

14 The costings were undertaken and considered the costs associated with equipment

15 acquisition, consumables and maintenance. This was needed because the neonatal activity
16 payments are based on the level of activity (that is, intensive care, high dependency and

17 special care) rather than procedures.

18 For each non-invasive ventilation technique, the equivalent annual cost of equipment was
19 calculated. In addition, the consumable costs were estimated and included circuits, prongs,
20 bonnets, etc. Also, maintenance costs were estimated for each machine. The above were
21 used to derive the cost of non-invasive ventilation per preterm infant requiring primary non-
22 invasive respiratory support. The non-invasive techniques considered were CPAP (Flow
23 drive), Hi Flow (Vapotherm), Hi Flow (Optiflow), Hi Flow (SLE), NIPPV (SLE), BiPAP (SLE)
24 and SiPAP (Infant Flow).

25 Hi Flow (Optiflow) and CPAP using a dedicated device resulted in lower intervention costs
26 when compared with any other non-invasive ventilation technique. The cost of Hi Flow

27 (Vapotherm) was very sensitive to the frequency of circuit changes. Assuming that the circuit
28 is changed only every 30 days Hi Flow (Vapotherm) results in similar costs to Hi Flow

29 (Optiflow) and CPAP. However, when assuming the circuit changes every 7 days, as for

30 other techniques, Hi Flow (Vapotherm) results in the highest cost when compared with all

31 other techniques due to high consumable costs. There seems to be little difference between
32 NIPPV and BiPAP (SLE6000) modes although SiPAP (Infant Flow) also has relatively low
33 intervention costs when compared with other modes.

34 Full methods and results are presented in appendix J

3mvasive ventilation techniques

36 The committee explained that the same ventilator can switch between different ventilation
37 modes. As a result, there are no differences in intervention costs between various invasive
38 ventilation techniques and following the review of clinical evidence the committee concluded
39 that economic analysis was not required.

4Qlinical evidence statements
4Nlon-invasive ventilation

4@omparison 1. Hi flow versus CPAP
4@ritical outcomes

44 Mortality prior to discharge
45 e NMA outcome, see Clinical evidence profile for network meta-analysis (NMA) outcomes.
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BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at 218 months
e There was no evidence for this critical outcome.

bnportant outcomes

6
7

8
9

10
11
12

13

14
15
16

17

18
19
20

21

22
23
24

25
26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Number of days on invasive ventilation

e There was no evidence for this important outcome.
Failed non-invasive ventilation

All infants

e Very low quality evidence from 4 RCTs (n=951) showed a clinically significant increase in
failed non-invasive ventilation (defined as requiring intubation) among preterm babies
who received Hi Flow compared to CPAP

28-32 weeks gestational age

e Very low quality evidence from 1 RCT (n=289) showed no clinically significant difference
in failed non-invasive ventilation (defined as requiring intubation) among preterm babies
with a gestational age 28-32 weeks who received Hi Flow compared to CPAP

=32 weeks gestational age

e Very low quality evidence from 1 RCT (n=275) showed no clinically significant difference
in failed non-invasive ventilation (defined as requiring intubation) among preterm babies
with a gestational age 28-32 weeks who received Hi Flow compared to CPAP

Pneumothorax

e Very low quality evidence from 4 RCTs (n=454) showed no clinically significant difference
in those who developed pneumothorax among preterm babies with a gestational age of
30*0 — 346 weeks who received Hi Flow compared to CPAP.

Parental satisfaction

Parent satisfaction, Visual Analgoue Scale 1-10

Baby satisfied

e Low quality evidence from 1 RCT (n=20) showed a clinically significant increase in parent
satisfaction regarding their perception of their baby’s satisfaction among parents of
preterm babies with a gestational age of < 34 weeks who received Hi Flow compared to
CPAP.
Contact and interaction

e Low quality evidence from 1 RCT (n=20) showed a clinically significant increase in parent
satisfaction regarding contact and interaction with their baby among parents of preterm
babies with a gestational age of < 34 weeks who received Hi Flow compared to CPAP.

Possibility to take part in care
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1 e Very low quality evidence from 1 RCT (n=20) showed a clinically significant increase in
2 parent satisfaction regarding the possibility to take part in care among parents of preterm
3 babies with a gestational age of < 34 weeks who received Hi Flow compared to CPAP.

@omparison 2. CPAP versus BiPAP/SiPAP
Gritical outcomes

6 Mortality prior to discharge
7 o NMA outcome, see clinical evidence profile for NMA outcomes.

8 BPD at 36 weeks PMA
9 e« NMA outcome, see clinical evidence profile for NMA outcomes.

10 Neurodevelopmental outcomes at =2 18 months

11 e There was no evidence for this critical outcome.
1Bnportant outcomes

13 Number of days on invasive ventilation

14 e There was no evidence for this important outcome.
15 Failed non-invasive ventilation

16 o Very low quality evidence from 2 RCTs (n=160) showed no clinically significant difference
17 in failed non-invasive ventilation (defined as requiring intubation) among preterm babies
18 with a gestational age of 28"° — 31*% weeks who received CPAP compared to BiPAP.

19 Pneumothorax

20 o Very low quality evidence from 2 RCTs (n=160) showed no clinically significant difference
21 in those who developed pneumothorax among preterm babies with a gestational age of
22 280 — 34*9 weeks who received CPAP compared to BiPAP.

23 Parental satisfaction

24 ¢ There was no evidence for this important outcome.

26omparison 3. BiPAP/SiPAP versus Hi Flow
26ritical outcomes

27 Mortality prior to discharge
28 e NMA outcome, see Clinical evidence profile for NMA outcomes.

29 BPD at 36 weeks PMA
30 ¢ NMA outcome, see Clinical evidence profile for NMA outcomes.

31 Neurodevelopmental outcomes at = 18 months

32 e There was no evidence for this critical outcome.
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Important outcomes
2 Number of days on invasive ventilation

3 o Low quality evidence from 1 RCT (n=316) showed no clinically significant difference in

4 the median days on invasive ventilation among preterm babies with a gestational age of

5 29-37 weeks who received BiPAP compared to Hi Flow.

6 Failed non-invasive ventilation

7 All infants

8

9 e Very low quality evidence from 1 RCT (n=316) showed no clinically significant difference
10 in failed non-invasive ventilation (defined as requiring intubation) among preterm babies
11 with a gestational age of 29*° — 36*% weeks who received BiPAP compared to Hi Flow.
12
13 29" to 325 weeks gestational age
14
15 e Very low quality evidence from 1 RCT (n=144) showed no clinically significant difference
16 in failed non-invasive ventilation (defined as requiring intubation) among preterm babies
17 with a gestational age of 29*° — 32*6 weeks who received BiPAP compared to Hi Flow.
18
19 33*% to 36*° weeks gestational age
20
21 o Very low quality evidence from 1 RCT (n=172) showed no clinically significant difference
22 in failed non-invasive ventilation (defined as requiring intubation) among preterm babies
23 with a gestational age of 33*° — 36*% weeks who received BiPAP compared to Hi Flow.

24 Pneumothorax
25 e There was no evidence for this important outcome.
26 Parental satisfaction

27 o There was no evidence for this important outcome.

28omparison 4. NIPPV versus BiPAP/SiPAP
2@ritical outcomes

30 Mortality prior to discharge
31 ¢ NMA outcome, see clinical evidence profile for NMA outcomes.

32 BPD at 36 weeks PMA
33 ¢ NMA outcome, see clinical evidence profile for NMA outcomes.

34 Neurodevelopmental outcomes at = 18 months
35 e There was no evidence for this critical outcome.

3Bnportant outcomes
37 Number of days on invasive ventilation

38 e There was no evidence for this important outcome.

87
Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October
2018)



1

2
3
4
5
6
7
8
9
0

1

DRAFT FOR CONSULTATION
Respiratory support

Failed non-invasive ventilation

e Low quality evidence from 1 RCT (n= 124) showed no clinically significant difference in
failed non-invasive ventilation (defined as requiring intubation) among preterm babies
with a gestational age of < 32 weeks who received NIPPV compared to BiPAP.

Pneumothorax

e Low quality evidence from 1 RCT (n= 124) showed no clinically significant difference in
those who developed pneumothorax among preterm babies with a gestational age of <
32 weeks who received NIPPV compared to BiPAP.

Parental satisfaction

e There was no evidence for this important outcome.

1€Comparison 5. NIPPV versus CPAP

1@ritical outcomes

13
14

15
16

17
18

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at 218 months
e There was no evidence for this critical outcome.

1Bnportant outcomes

20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38

39
40
41

Number of days on invasive ventilation

All infants

e Moderate quality evidence from 1 RCT (n=110) showed a clinically significant decrease
in the number of days on invasive ventilation via endotracheal tube among preterm
babies with a gestational age of 26*° — 29*¢ weeks who received NIPPV compared to
CPAP.

e Moderate quality evidence from 1 RCT (n=200) showed no clinically significant difference
in the median days on invasive ventilation among preterm babies with a gestational age
of 26-32 weeks who received NIPPV compared to CPAP.

< 30 weeks gestational age

e Moderate quality evidence from 1 RCT (n=200) showed no clinically significant difference
in the median days on invasive ventilation among preterm babies with a gestational age
of < 30 weeks who received NIPPV compared to CPAP.

Failed non-invasive ventilation
All infants

e Low quality evidence from 4 RCTs (n=1,379) showed no clinically significant difference in
failed non-invasive ventilation (defined as requiring intubation) among preterm babies
who received NIPPV compared to CPAP

88

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October

2018)



1

2
3
4
5
6
7
8
9
0

1

DRAFT FOR CONSULTATION
Respiratory support

< 30 weeks gestational age

e Moderate quality evidence from 1 RCT (n=115) showed no clinically significant difference
in failed non-invasive ventilation (defined as requiring intubation) among preterm babies
with a gestational age of < 30 weeks who received NIPPV compared to CPAP.

Pneumothorax

e Low quality evidence from 3 RCTs (n=282) showed no difference in those who
experienced pneumothorax among preterm babies with a gestational age of 24-37 weeks
who received NIPPV compared to CPAP.

Parental satisfaction

e There was no evidence for this important outcome.

1€Comparison 6. NIPPV versus Hi Flow

1@ritical outcomes

13
14

15
16

17
18

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at = 18 months

e There was no evidence for this critical outcome.

1Bnportant outcomes

20

21
22
23

24

25
26
27

28

29
30
31

32
33

Days on invasive ventilation

e Moderate quality evidence from 1 RCT (n=76) showed no clinically significant difference
in the median days on invasive ventilation among preterm babies with a gestational age
of < 35 weeks who received NIPPV compared to Hi Flow.

Failed non-invasive ventilation

e Low quality evidence from 1 RCT (n=76) showed no clinically significant difference in the

failed non-invasive ventilation among preterm babies with a gestational age of < 35
weeks who received NIPPV compared to Hi Flow.

Pneumothorax

e Low quality evidence from 1 RCT (n=76) showed no clinically significant difference in the

number of babies who experienced pneumothorax among preterm babies with a
gestational age of < 35 weeks who received NIPPV compared to Hi Flow.
Parental satisfaction
e There was no evidence for this important outcome.
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thvasive ventilation

Comparison 1. Volume targeted ventilation versus synchronised pressure limited

3

o o o A

11
12

13

14

15
16
17

18
19

20

21
22
23

24
25

ventilation
Critical outcomes

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at 2 18 months: cerebral palsy

o Very low quality evidence from 1 RCT (n=85) showed no clinically significant difference in
cerebral palsy among preterm babies with a gestational age of 24-31 weeks who received
volume targeted ventilation compared to synchronised pressure limited ventilation.

Important outcomes

Days on invasive ventilation

¢ Low quality evidence from 4 RCTs (n=232) showed no clinically significant difference in
days on invasive ventilation among surviving preterm babies who received volume
targeted ventilation compared to synchronised pressure limited ventilation.

Failed non-invasive ventilation
e Outcome not applicable for invasive ventilation techniques

Pneumothorax

e Low quality evidence from 4 RCTs (n=257) showed a clinically significant reduction in
pneumothorax among preterm babies who received volume targeted ventilation compared
to synchronised pressure limited ventilation.

Parental satisfaction
¢ No studies reported on this important outcome.

26omparison 2. Volume targeted ventilation versus non-synchronised pressure limited

27
28

29
30

31
32

33
34

35

36

37
38
39

ventilation
Critical outcomes

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at = 18 months
¢ No studies reported on this critical outcome.

Important outcomes

Days on invasive ventilation

e Low quality evidence from 1 RCT (n=45) showed no clinically significant difference in days
on invasive ventilation among surviving preterm babies who received volume targeted
ventilation compared to non-synchronised pressure limited ventilation.
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Failed non-invasive ventilation
¢ Outcome not applicable for invasive ventilation techniques

Pneumothorax

e Very low quality evidence from 1 RCT (n=57) showed no clinically significant difference in
pneumothorax among preterm babies who received volume targeted ventilation compared
to non-synchronised pressure limited ventilation.

Parental satisfaction

¢ No studies reported on this important outcome

Bomparison 3. Volume targeted ventilation versus synchronised intermittent mandatory

10
11

12
13

14
15

16
17

18

19

20
21
22

23
24

25

26
27
28

29
30

ventilation
Critical outcomes

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at = 18 months
¢ No studies reported on this critical outcome.

Important outcomes

Days on invasive ventilation

¢ Low quality evidence from 3 RCTs (n=293) showed no clinically significant difference in
days on invasive ventilation among surviving preterm babies who received volume
targeted ventilation compared to synchronised intermittent mandatory ventilation.

Failed non-invasive ventilation
¢ Outcome not applicable for invasive ventilation techniques

Pneumothorax

e Very low quality evidence from 3 RCTs (n=308) showed no clinically significant difference
in pneumothorax among preterm babies who received volume targeted ventilation
compared to synchronised intermittent mandatory ventilation.

Parental satisfaction
¢ No studies reported on this important outcome.

3Comparison 4. Volume targeted ventilation versus high frequency ventilation

32

33
34

35
36

37
38

Critical outcomes

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at = 18 months
¢ No studies reported on this critical outcome.
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1 Important outcomes

Days on invasive ventilation
¢ No studies reported on this important outcome.

Failed non-invasive ventilation
¢ Outcome not applicable for invasive ventilation techniques

Pneumothorax
¢ No studies reported on this important outcome.

o N O o w N

Parental satisfaction
9 e No studies reported on this important outcome.

1Comparison 5. Synchronised pressure limited ventilation versus non-synchronised
11 pressure limited ventilation

12 Critical outcomes

13 Mortality prior to discharge
14 ¢ NMA outcome, see clinical evidence profile for NMA outcomes.

15 BPD at 36 weeks PMA
16 ¢ NMA outcome, see clinical evidence profile for NMA outcomes.

17 Neurodevelopmental outcomes at = 18 months
18 e No studies reported on this critical outcome.

19 Important outcomes

20 Days on invasive ventilation

21 e Low quality evidence from 1 RCT (n=924) showed no clinically significant difference in
22 median days on invasive ventilation among preterm babies with a gestational age of <32
23 weeks who received synchronised pressure limited ventilation compared to non-

24 synchronised pressure limited ventilation.

25 e Low quality evidence from 1 RCT (n=386) showed a clinically significant reduction in
26 median days on invasive ventilation among preterm babies who received synchronised
27 pressure limited ventilation compared to non-synchronised pressure limited ventilation,
28 however there is uncertainty around this estimate.

29 e Very low quality evidence from 1 RCT (n=30) showed no clinically significant difference in
30 days on invasive ventilation among preterm babies who received synchronised pressure
31 limited ventilation compared to non-synchronised pressure limited ventilation.

32 Failed non-invasive ventilation
33 e Outcome not applicable for invasive ventilation techniques

34 Pneumothorax

35 e Low quality evidence from 3 RCTs (n=1,340) showed no clinically significant difference in
36 pneumothorax among preterm babies who received synchronised pressure limited
37 ventilation compared to non-synchronised pressure limited ventilation.

38 Parental satisfaction
39 e No studies reported on this important outcome.
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Comparison 6. Synchronised pressure limited ventilation versus synchronised

2
3

intermittent mandatory ventilation
¢ No studies reported on this comparison

Comparison 7. Synchronised pressure limited ventilation versus high frequency

5
6

ventilation
¢ No studies reported on this comparison

Comparison 8. Synchronised intermittent mandatory ventilation versus non-

8
9

10
11

12
13

14
15

16

17
18
19
20
21
22

23

24
25

26
27

synchronised pressure limited
Critical outcomes

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at = 18 months
¢ No studies reported on this critical outcome.

Important outcomes

Days on invasive ventilation

¢ Low quality evidence from 1 RCT (n=350) showed a clinically significant reduction in
median days on invasive ventilation among preterm babies who received synchronised
intermittent mandatory ventilation compared to non-synchronised pressure limited
ventilation, however there is uncertainty around this estimate.

Failed non-invasive ventilation
¢ Outcome not applicable for invasive ventilation techniques

Pneumothorax
¢ No studies reported on this important outcome.

Parental satisfaction
¢ No studies reported on this important outcome.

28omparison 9. Synchronised intermittent mandatory ventilation versus high frequency

29
30

31
32

33
34

35

36
37
38

ventilation
Critical outcomes

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at 2 18 months: cerebral palsy

e Moderate quality evidence from 1 RCT (n=192) showed a clinically significant increase in
cerebral palsy among preterm babies with a gestational age of 24-29 weeks who received
synchronised intermittent mandatory ventilation compared to high frequency ventilation
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Important outcomes

Days on invasive ventilation

e Moderate quality evidence from 2 RCTs (n=125) showed a clinically significant increase in
days on invasive ventilation among preterm babies with a gestational age of 24-29 weeks
who received synchronised intermittent mandatory ventilation compared to high frequency
ventilation.

Failed non-invasive ventilation
¢ Outcome not applicable for invasive ventilation techniques

Pneumothorax

e Very low quality evidence from 3 RCTs (n=811) showed no clinically significant difference
in pneumothorax among preterm babies who received synchronised intermittent
mandatory ventilation compared to high frequency ventilation.

Parental satisfaction

No studies reported on this important outcome.

16omparison 10. Non-synchronised pressure limited ventilation versus high frequency

16
17

18
19

20
21

22

23
24
25
26
27

28

29
30
31
32
33

34
35
36
37
38

39

40
41
42
43
44

ventilation
Critical outcomes

Mortality prior to discharge
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

BPD at 36 weeks PMA
¢ NMA outcome, see clinical evidence profile for NMA outcomes.

Neurodevelopmental outcomes at = 18 months: moderate cognitive impairment

e Very low quality evidence from 1 RCT (n=224) showed no clinically significant difference
in moderate cognitive impairment at 18 months or older of age (defined as moderate
learning difficulty at 11-14 years of age [undefined assessment tool]) in preterm babies
who received non-synchronised pressure limited ventilation compared to high frequency
ventilation.

Neurodevelopmental outcomes at = 18 months: severe cognitive impairment

e Very low quality evidence from 1 RCT (n=224) showed no clinically significant difference
in severe cognitive impairment at 18 months or older of age (defined as severe learning
difficulty at 11-14 years of age [undefined assessment tool]) in preterm babies who
received non-synchronised pressure limited ventilation compared to high frequency
ventilation.

e Very low quality evidence from 1 RCT (n=288) showed no clinically significant difference
in severe cognitive impairment at 18 months or older of age (defined as a parent
composite score of <49 at 2 years of age [undefined assessment tool]) in preterm babies
who received non-synchronised pressure limited ventilation compared to high frequency
ventilation.

Neurodevelopmental outcomes at = 18 months: neurosensory impairment

e Very low quality evidence from 1 RCT (n=359) showed no clinically significant difference
in neurosensory impairment at 18 months or older of age (defined as profound hearing
loss despite aids and parental report of visual problems at 2 years of age) in preterm
babies who received non-synchronised pressure limited ventilation compared to high
frequency ventilation.
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Important outcomes

Days on invasive ventilation

o Low quality evidence from 1 RCT (n=125) showed a clinically significant increase in
median days on invasive ventilation among preterm babies with a gestational age of <35
weeks who received non-synchronised pressure limited ventilation compared to high
frequency ventilation, however there is uncertainty around this estimate.

e Low quality evidence from 1 RCT (n=797) showed no clinically significant difference in
median hours on invasive ventilation among preterm babies who received non-
synchronised pressure limited ventilation compared to high frequency ventilation.

Failed non-invasive ventilation
¢ Outcome not applicable for invasive ventilation techniques

Pneumothorax

e Low quality evidence from 1 RCTs (n=40) showed no clinically significant difference in
pneumothorax among preterm babies with a gestational age of <32 weeks who received
non-synchronised pressure limited ventilation compared to high frequency ventilation.

Parental satisfaction
No studies reported on this important outcome

See appendix E for Forest plots.

1Economic evidence statements

2Non-invasive ventilation

21
22
23
24
25
26
27
28
29

30
31
32
33
34
35

36
37
38
39
40

¢ There was evidence from one Australian study conducted alongside a randomised
controlled trial (n=435) showing that CPAP when compared with High Flow without CPAP
rescue was potentially cost-effective treatment in preterm babies requiring respiratory
support. At a willingness-to-pay of >$23,000 per additional case of invasive ventilation
avoided the probability that CPAP was cost effective was >70%. The cost effectiveness of
CPAP was uncertain when compared with Hi Flow with rescue CPAP. At a willingness-to-
pay of $179,000 per additional case of invasive ventilation avoided the probability that
CPAP was cost effective was <50%.This evidence came from a partially applicable study
that was characterised by minor methodological limitations.

e There was evidence from one US study conducted alongside a randomised controlled trial
(n=987) showing that CPAP when compared with NIPPV was dominant in preterm babies
requiring respiratory support. The probability of CPAP being cost effective at any
willingness-to-pay value below $300,000 per surviving baby without BPD was >76%.This
evidence came from a partially applicable study that was characterised by minor
methodological limitations.

¢ Costings undertaken for this guideline found that Hi Flow and CPAP using dedicated
devices resulted in lower intervention costs when compared with all other non-invasive
ventilation techniques. There was little difference between NIPPV and BiPAP modes.
Although, SiPAP had also relatively low intervention costs when compared with other
modes.

4thvasive ventilation

42
43

¢ No economic evidence on invasive ventilation techniques in preterm babies requiring
respiratory support was available.
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Recommendations

Non-invasive ventilation techniques in the neonatal unit

3 B4.1 For preterm babies who need non-invasive ventilation, consider nasal CPAP or nasal
4 high-flow therapy as the primary mode of respiratory support. Base the decision on the age
5 of the baby and their prematurity.

6

[hvasive ventilation techniques in the neonatal unit

8 B4.2 For preterm babies who need invasive ventilation, use volume-targeted ventilation
9 (VTV) as the primary mode of respiratory support. If VTV is not effective, consider high-
10 frequency oscillatory ventilation (HFOV).

11 B4.3 Do not use synchronised pressure-limited ventilation such as assist control (AC),

12 synchronised intermittent positive pressure ventilation (SIPPV), patient-triggered ventilation
13 (PTV), pressure support ventilation (PSV) or synchronised time-cycled pressure-limited

14 ventilation (STCPLV).

1Research recommendations

1Non-invasive ventilation

17 What is the effectiveness of high pressure non-invasive positive pressure ventilation (NIPPV)
18 compared with continuous positive airways pressure (CPAP) flow driver as the primary mode
19 of ventilation?

20nvasive ventilation

21 Are there differences in the long-term neurodevelopmental outcomes for preterm babies
22 receiving volume-targeted ventilation (VTV) compared with high-frequency oscillatory
23 ventilation (HFOV) as their primary mode of ventilation?

2Rationale and impact

28/hy the committee made the recommendations
2Non-invasive ventilation

27 The available evidence made it difficult to differentiate between the non-invasive ventilation
28 techniques. The evidence showed that nasal high-flow therapy had the highest probability of
29 being the best technique for reducing mortality before discharge, compared with other non-
30 invasive ventilation techniques. However, the committee agreed that babies born extremely
31 preterm are less likely to manage successfully on nasal high flow therapy as the primary

32 mode of ventilation when compared to babies born less preterm.

33 The evidence showed a reduction in the failure of non-invasive ventilation with CPAP
34 compared with nasal high-flow therapy. Using their clinical experience, the committee agreed
35 that CPAP would be a more suitable option for use in babies born more preterm.

36 Because of the lack of good evidence, the committee agreed that CPAP or nasal high-flow
37 therapy should be used as a primary mode of ventilation in preterm babies who need non-
38 invasive ventilation, with the decision on which option to use being made for individual

39 babies, and depending on their age.
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There was evidence that nasal intermittent positive pressure ventilation (NIPPV) had lower
rates of failed non-invasive ventilation and fewer days on invasive ventilation than CPAP, but
the delivery of NIPPV in the studies was significantly different to routine clinical practice in
the UK, so the committee recommended that further research should be carried out
comparing NIPPV and CPAP.

Bvasive ventilation

7
8
9

10
11
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13
14
15
16
17

18
19
20

2im

22
23

2Zh

2hnt
26h

27
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34
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38
39
40

41
42
43
44
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There was evidence from the network meta-analysis that volume-targeted ventilation (VTV)
has the highest probability of being the best technique, both for mortality before discharge
and BPD at 36 weeks.

The committee agreed that VTV may not be appropriate for all preterm babies, for example,
if there is an air leak. There was evidence that if VTV is not effective, high-frequency
oscillatory ventilation (HFOV) should be considered as an alternative.

The committee agreed that synchronised pressure-limited ventilation should be avoided
because the evidence showed an increase in the incidence of mortality before discharge,
compared with non-synchronised pressure-limited ventilation, HFOV and VTV. The evidence
also showed an increase in days on invasive ventilation and pneumothorax, compared with
VTV.

The evidence from the pair-wise analysis showed no significant difference between HFOV
and VTV, and there was no evidence on neurodevelopmental outcomes at 18 months or
older, so the committee recommended that further research should be carried out.

pact of the recommendations on practice

The recommendations should reinforce current clinical practice and lead to greater
consistency.

e committee’s discussion of the evidence

erpreting the evidence
e outcomes that matter most

The committee agreed that the use of invasive and non-invasive ventilation in preterm babies
on respiratory support aims to reduce the incidence of BPD and mortality, thus BPD and
mortality prior to discharge were both considered critical outcomes for decision making.
However, the committee also agreed that neurodevelopmental outcomes were important as
these could have a life-long impact on the baby and their parents or carers and there was
concern regarding the paucity of evidence on neurodevelopmental outcomes for this evidence
review.

For non-invasive ventilation, the committee agreed that the use of non-invasive ventilation as
primary respiratory support in preterm babies aims to avoid the need for invasive ventilation,
therefore failure of non-invasive ventilation and subsequently, days on invasive ventilation
were both considered important outcomes for decision making. Parental satisfaction was also
considered an important outcome for decision making, because some methods of non-invasive
ventilation make it more difficult for parents to see their baby’s face or remove them from their
cot.

For invasive ventilation, total days on invasive ventilation (which may itself increase the risk of
BPD) was considered an important outcome. Pneumothorax, a possible adverse event
associated with invasive ventilation, was also considered as an important outcome in decision-
making and in considering the balance of benefit and harm.
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The quality of the evidence
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Included studies were assessed using the Cochrane Collaboration’s tool for assessing risk of
bias. The evidence in the pairwise comparisons was also assessed using GRADE
methodology.

The quality of evidence in these reviews ranged from very low to high with most evidence being
of low quality. Although inevitable, the quality of evidence was most often downgraded
because of the lack of blinding. For non-invasive ventilation this was pertinent to subjective
outcomes such as failed non-invasive ventilation (where there may have been poorly defined
criteria for intubation) and neurodevelopmental outcomes. Therefore, the committee did not
make strong recommendations for non-invasive ventilation. For invasive ventilation, bias was
applied to all outcomes as the ability to violate the protocol and switch from one mode of
invasive ventilation to another with the same equipment would have been possible. However,
due to the strength of the evidence, as demonstrated by the network meta analyses (NMAs),
the committee still made strong recommendations for invasive ventilation.

For both the non-invasive and invasive ventilation comparisons, the RCTs allowed pre-defined
cross-over from one technique to another in cases of treatment failure. The committee agreed
that this could introduce bias because the ventilation technique that the preterm baby was
initially randomised to, may not be the ventilation technique that was received. This was
managed by assessing heterogeneity for studies that allowed cross-over. Studies that had high
levels of heterogeneity were discussed with the committee to determine whether they should
be excluded due to the potential bias.

The committee agreed that because of the timeframe associated with the assessment of
neurodevelopmental outcomes, there was inevitable attrition which led to the quality of
evidence being downgraded.

The committee discussed the heterogenous population of preterm babies included in the
studies, with gestational ages crossing pre-specifed stratifications set in the protocol. In
addition, the age at which ventilation was started also crossed pre-specified stratifications or
was not stipulated in the inclusion critera. The committee agreed that although it would be very
useful to draft recommendations by gestational age and age at start of ventilation, the available
data from the included studies prevented these stratifications from being analysed.

In the non-invasive and invasive ventilation comparisons, there was a high level of imprecision
for pneumothorax and neurodevelopmental outcomes, which was attributed to the low event
rate in the study populations.

No evidence was found on neurodevelopmental outcomes for the invasive ventilation
comparison of VTV versus HFV. The committee prioritised research recommendations on the
neurodevelopmental follow-up of VTV versus HFV because of the criticality of this outcome
and that there was no clinically significant differences between these two invasive ventilation
methods for other critical outcomes.

In terms of the NMA, for both non-invasive and invasive ventilation, considerable heterogeneity
and uncertainty indicated by wide credible intervals and high model standard deviation was
observed in the studies investigating BPD at 36 weeks PMA. There was also the lack of good
fit for the models of mortality prior to discharge and BPD of invasive techniques. The committee
acknowledged the lack of good fit for the models and heterogenity in the NMAs and attributed
it to the varying populations across studies including gestational age and age at start of
ventilation across studies.

For non-invasive ventilation the inconsistency checks did not identify any evidence of
inconsistency between direct and indirect evidence included in the NMA for BPD at 36 weeks
PMA. However, the inconsistency checks found some evidence of potential inconsistency
between direct and indirect evidence included in the NMA for mortality prior to discharge but it
did not reach statistical significance. However, overall there was not much difference between
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non-invasive ventilation techniques on any of the outcomes including the ones explored in the
pairwise meta-analyses and as a result the committee did not explore this finding any further.

For invasive ventilation the inconsistency checks did not identify any evidence of inconsistency
between direct and indirect evidence included in the NMA for mortality prior to discharge or
BPD at 36 weeks PMA, thus strengthening the findings for the invasive ventilation modes.

For the invasive ventilation NMA, the threshold analysis that was undertaken to test the
robustness of the results of the NMA to bias indicated that for the BPD at 36 weeks PMA
outcome the conclusions were robust for the best and worst ranked treatment, thus
strengthening the findings. However, for mortality prior to discharge, there was a potential for
SIMV to be better than VTV. The study level analysis indicated that the most influential study
comparing these treatments was D'Angio 2005 and this was characterised as being at high
risk of bias due to babies being on ventilation for a long time. The committee acknowledged
that statistically there was uncertainty as to whether VTV or SIMV was better for mortality prior
to discharge. However, the committee rationalised this finding by acknowledging that mortality
prior to discharge is well controlled and low in the population of interest and that the finding for
BPD at 36 weeks PMA was more important and was reassuring that recommendations from
the base-case analysis were robust to this outcome.

1Benefits and harms

19
20

21
22

23
24
25
26
27
28
29
30

For recommendations on the primary respiratory support of preterm babies, the modes of
ventilation were divided into 2 groups:

¢ Non-invasive ventilation (BiPAP, CPAP, Hi Flow, NIPPV and SiPAP)
¢ Invasive ventilation (HFV, NSPLV, SIMV, SPLV and VTV)

The committee discussed that the division of primary respiratory support into these 2 groups,
was aligned to the severity of the preterm baby’s condition and the combination of all ventilation
techniques would result in a heterogenous population. The committee highlighted that a
preterm baby initiated on invasive ventilation as primary respiratory support was in need of
more intensive respiratory support, in contrast to preterm babies initiated on a less intensive
non-invasive respiratory support, thus combining these two populations would be inappropriate
to draft recommendations. The rationale behind this division was reinforced by the paucity of
evidence comparing non-invasive to invasive ventilation techniques in the literature.

3Non-invasive ventilation

32
33
34
35
36
37

38
39
40
41
42
43
44
45
46

47
48

The committee noted that the evidence made it difficult to distinguish between the different
modes of non-invasive ventilation, with the NMA indicating that Hi Flow had the highest
probability of being the best treatment for reducing mortality prior to discharge (although
there was some evidence of potential inconsistency) and NIPPV had the highest probability
of reducing BPD at 36 weeks PMA, as primary respiratory support, compared with other non-
invasive ventilation techniques.

The committee noted that a benefit of Hi Flow is its ease of use. Hi Flow also negates the
need to use invasive instruments to maintain the CPAP apparatus in the baby’s nose, which
can limit the baby’s movements and increase nasal trauma. CPAP may also inhibit parental
involvement in their baby’s care as it makes it more difficult to remove the baby from the cot,
and their face is covered. However, although CPAP was associated with lower levels of
parental satisfaction in regard to parents’ perceived satisfaction of the baby, contact and
interaction and the possibility to take part in care, the committee also recognised that CPAP
is a well researched and established technique that has been used in practice for over 30
years.

The committee noted that compared to CPAP, NIPPV had statistically lower rates of failed
non-invasive ventilation requiring intubation and a fewer number of days on invasive
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ventilation. However, the committee highlighted that the delivery of NIPPV in the studies
were significantly different to routine clinical practice in the UK, with ventilator pressures
being used to deliver NIPPV. In view of this and significant heterogeneity in the meta-
analysis, the committee agreed that further research was required comparing NIPPV and
CPAP using delivery methods in line with clinical practice in the UK before recommending
NIPPV.

The committee discussed that the trials assessing CPAP used different modes of delivery,
mainly being ventilator and flow driver driven. The committee highlighted that the ventilator
driven CPAP maybe less efficient in clinical practice than flow driver CPAP as it can cause
dips in peak pressure of the inspiratory drive. However, it was noted that generally they do
not expect there to be important differences between the two and they are not aware of any
studies comparing the two techniques. It was further explained that generally the preference
is for CPAP using flow-drivers since this type is cheaper and flow-drivers can be utilised on
other patients too.

The committee also discussed the classification of NIPPV in the studies, with concern around
the inconsistent and sometimes inaccurate distinction between NIPPV and BiPAP. For
example, some studies defined techniques as NIPPV but babies actually had BiPAP. The
opposite could also be true. The committee discussed that having homogenous NIPPV group
could potentially result in more favourable findings. It was also noted that there is direct
evidence suggesting that there is no difference between the two techniques i.e. NIPPV and
BiPAP.

2Ihvasive ventilation
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The committee decided that VTV should be used as a primary mode of ventilation in preterm
babies requiring invasive ventilation. The evidence in this population showed that VTV had the
highest probability of being the best treatment for reducing mortality prior to discharge and
BPD at 36 weeks PMA as primary respiratory support, compared with other invasive ventilation
techniques. Furthermore, the evidence showed that there was a reduction in the incidence of
pneumothorax and days on invasive ventilation with VTV, compared to SPLV and SPLV,
NSPLV and SIMV, respectively. The committee highlighted that VTV is widely used in clinical
practice and that there is clinical plausibility behind better respiratory outcomes given that
volutrauma and atelectrauma induced by excessive volume and inadequate volume,
respectively, of other invasive ventilation techniques can lead to chronic lung disease.

The committee discussed that although VTV had the highest probability of being the best
treatment for reducing mortality prior to discharge and BPD at 36 weeks PMA that there was
no evidence to suggest a difference between VTV and HFV for any of the outcomes reported.
In addition to VTV having the highest probability of being the best treatment, the committee
further supported the use of VTV as first line-treatment by highlighting that not all neonatal
units are trained to use HFV appropriately, which could lead to hypocapnia. In view of this,
neonatal units should be trained in safe practice techniques of HFV before HFV is used. Even
though VTV is the invasive ventilation mode of choice for primary respiratory support, the
committee highlighted that it may not be appropriate for all preterm babies, for example where
there is an airleak. In this situation, HFV should be considered as an alternative method of
invasive ventilation in appropriately trained units.

The committee agreed that SPLV should be avoided as the evidence showed an increase in
the incidence of mortality prior to discharge, compared with NSPLV, HFV and VTV. The
evidence also showed an increase in days on invasive ventilation and pneumothorax,
compared to VTV. The committee highlighted that this in line with their general clinical
experience i.e. that preterm babies do not perform as well with SPLV as other invasive
ventilation techniques for primary respiratory support. Additionally, the committee explained
that, in their experience, the synchronisation of every single breath in SPLV can result less
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favourable outcomes for the preterm baby in comparison to other invasive ventilation
techniques as a primary mode of respiratory support.

The evidence showed an increase in the incidence of BPD at 36 weeks PMA with SIMV
compared to VTV and HFV, however, the committee agreed that as there was no evidence to
suggest a difference between SIMV compared with NSPLV and SPLV for the outcomes
assessed that it should remain a treatment option in preterm babies where VTV and HFV are
not clinically suitable. Furthermore, the committee highlighted that SIMV was a useful weaning
strategy in clinical practice, even though it was acknowledged that secondary respiratory
support was outside the scope of this review question.

The committee discussed the clinically significant increase in the neurodevelopmental
outcome of cerebral palsy with SIMV compared to HFV. Credibility surrounding this result was
criticised as more infants were switched from SIMV to HFV secondary to treatment failure,
therefore this may be a particular severe subset of babies possibly increasing the risk of
cerebral palsy.

The committee discussed the categorisation of the different invasive ventilation techniques in
the studies, this was of particular importance to NSPLV, SIMV and SPLV, where techniques
were often labelled as NSPLV in the title of studies, however the methods described
synchronisation of breaths. The committee agreed to categorise the different invasive
ventilation techniques according to the methods described as it was the most accurate
depiction of the ventilation technique. Furthermore, the committee highlighted that some
papers failed to describe in their methods that the pressure limited ventilation strategy was
synchronised, however the Cochrane systematic reviews (Cools 2015; Greenough 2016;
Klingenberg 2017) labelled the techniques as SPLV. In this situation, the committee agreed to
label the invasive ventilation techinques in line with the methods in the original papers and
acknowledged that for some techniques labelled NSPLV that in fact synchronisation may have
been used.

In the pre-defined protocol, the committee decided to use the GRADE default minimally
important differences (MIDs) for days on invasive ventilation. When presented with the
evidence the committee realised that because of the large standard deviations in the control
arm, a number of the comparisons assessing days on ventilation that were statistically
significant were not clinically significant and this did not seem sensible clinically. In view of
this, the committee decided that an additional 2 days on invasive ventilation was a clinically
significant result as longer periods could result in an increased risk of infection, lung damage
and extubation failure.

36ost effectiveness and resource use

3Non-invasive ventilation
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Existing economic evidence on non-invasive ventilation was limited to two non-UK studies. A
US study found CPAP dominant when compared with NIPPV using survivors without BPD as
an outcome measure. Similarly, one Australian study found CPAP potentially cost effective
when compared with Hi Flow without rescue CPAP. However, the cost effectiveness of
CPAP was uncertain when compared with Hi Flow with rescue CPAP.

The costings undertaken for this guideline found CPAP using a dedicated device and Hi Flow
to be the least costly non-invasive ventilation modes. There was little difference between
NIPPV and BiPAP modes with the costs dependent on the equipment used. Also, SiPAP had
relatively low intervention costs when compared with other non-invasive ventilation modes.
The committee explained that the costings reinforced the standard clinical practice which is
to use CPAP or Hi Flow using dedicated devices. The committee noted the potential cost
difference between Hi Flow (Vapotherm) and Hi Flow (Optiflow). However, the costs of
equipment and consumables are insignificant compared to standard preterm care costs.
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Nevertheless, the committee recognised that most of the costs associated with ventilation
are due to consumables. The committee also were of a view that even though Hi Flow
(Optiflow) is potentially cheaper, nurses may prefer Vapotherm system and perceive it to be
more effective. The clinical practice varies significantly across centres with some some units
using only Hi Flow (Vapotherm) and others use the Vapotherm system only if they run out of
Optiflow machines. The committee explained that given a difference in intervention costs
between the two systems there is a need for further research comparing Optiflow and
Vapotherm systems in preterm babies requiring primary non-invasive ventilation.

ONO AP WN -

9 The committee explained that there were other types of CPAP including bubble CPAP and
10 ventilator-based CPAP. However, the latter is not used much in the NHS and generally the
11 preference is for CPAP using flow-drivers since it is cheaper when compared with ventilator-
12 based CPAP. Also, flow-drivers can be utilised on other patients. This view was supported by
13 the costings that found CPAP using flow-drivers to be the least costly option.

14 The committee discussed potential savings associated with the new hybrid systems. For

15 example, in babies on hybrid system who are being switched from standard invasive

16 ventilation a user can discard the expiratory limb, retaining the inspiratory limb plus the

17 humidifying chamber and convert to non-invasive circuit simply by adding in a generator. It
18 allows converting to non-invasive ventilation without the need and cost of use of two

19 completely separate circuits. This could also eliminate or reduce the need for multiple

20 platforms. Nevertheless, the committee noted that even though such new devices can

21 provide various respiratory support methods using one system, the preference is to use

22 dedicated machines for CPAP and Hi Flow as units generally want to save their ventilators
23 forinvasive ventilation. The committee noted that in practice this argument is more relevant
24 for weaning (that is, not in babies requiring primary non-invasive ventilation) and that for

25 most units the capital outlay on the hybrid machine is too high. The committee were of a view
26 that it doesn't make much financial sense to place a baby on expensive devices for CPAP or
27 Hi Flow that could be better utilised for providing invasive support.

2hvasive ventilation

29 There was no economic evidence assessing the cost effectiveness of invasive ventilation
30 techniques in preterm babies requiring invasive ventilation.

31

32 The committee explained that the same ventilator can switch between different ventilation
33 modes and as a result there are no differences in intervention costs between different

34 invasive ventilation techniques.

35

36 The committee noted that the intervention costs might vary only if the ventilator had to be
37 changed for different modes of ventilation. However, the circuits commonly in use can be
38 used on different makes of ventilator so cost is not different with different manufacturers of
39 ventilators. The only ventilation model which may be potentially costlier is high-frequency
40 ventilation if units are still using a Senor Medics machine. The circuit for this is likely to be
41 expensive. However, the committee noted that this is an exception and they would expect
42 ventilators that can switch between different modes to be used in most centres.

43 According to the committee, in terms of clinical staff, all ventilation techniques would take
44 approximately the same time. It was noted that the infant on high-frequency ventilation may
45 take more clinical time but this is due to the infants being sicker on the whole, not the

46 ventilator technique as such. Small preterm babies requiring respiratory invasive support
47 would be in intensive care requiring a nursing ratio of at least 1 nurse to 1 baby. The

48 committee noted that small preterm babies stepping off invasive invasive ventilation will not
49 go straight to high dependency care and as such there are no immediate costs savings

50 associated with the reduction in the nursing costs. The committee also noted that the costs
51 associated with invasive ventilation (that is, equipment and consumable costs) are likely to
52 be insignificant when compared with nursing and other standard preterm care costs.
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Also, it was hypothesised that there may be differences in the duration of invasive ventilation
between different ventilation modes. However, based on the clinical review findings the
committee concluded that it is unlikely that there are important and meaningful differences
between different invasive modes in terms of days on invasive ventilation.

Given no difference in intervention costs the committee made recommendations based on
the clinical benefits.

Bther factors the committee took into account

Non-invasive ventilation

10 The committee discussed that studies on HFOV are a mix of old and new studies. In older
11 studies, HFOV was delivered using SensorMedics circuit which is not used anymore in

12 clinical practice.
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Review question 3.7 What is the effectiveness of nitric oxide

2

in preterm babies requiring invasive ventilation?

htroduction

4
5
6
7
8

9
10
11
12

Inhaled nitric oxide is a potent, selective pulmonary vasodilator. It has a clearly defined role
in the management of pulmonary hypertension in term babies, where it has been shown to
improve oxygenation and reduce the need for extracorporeal membrane oxygenation.
However, its role in preterm babies requiring invasive respiratory support is less well defined.

Recently, a number of studies have been published looking at the effect of inhaled nitric
oxide on the incidence of bronchopulmonary dysplasia (BPD) in preterm babies and its
potential role in hypoxic respiratory failure. This review aims to determine the effectiveness of
inhaled nitric oxide in preterm babies requiring invasive ventilation, both in hypoxic
respiratory failure and in the prevention of bronchopulmonary dysplasia

1Summary of the protocol

14
15

16

See Table 18 for a summary of the population, intervention, comparison and outcome (PICO)
characteristics of this review.

Table 18: Summary of the protocol (PICO table)

Preterm babies requiring respiratory support:

Exclusions:
e Preterm babies with any congenital abnormalities except
patent ductus arteriosus

e Preterm babies who are ventilated solely due to a specific non-
respiratory comorbidity, such as sepsis, necrotising
enterocolitis, neurological disorders

Inhaled nitric oxide

Control:
e Placebo

Comparisons:

¢ Nitric oxide versus control

e Low dose versus high dose nitric oxide

o Early administration versus late administration nitric oxide

Critical outcomes:
o Mortality prior to discharge
¢ Bronchopulmonary dysplasia (oxygen dependency at 36 weeks
postmenstrual age [PMA] or 28 days of age)
o Neurodevelopmental outcomes at 218 months:
o Cerebral palsy (CP) (reported as presence or absence of
condition, not severity of condition)
o Neurodevelopmental delay (reported as dichotomous
outcomes, not continuous outcomes such as mean change in
score)
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- Severe (score of >2 SD below normal on validated
assessment scales, or on Bayley’s assessment scale of
mental developmental index (MDI) or psychomotor
developmental index (PDI) <70 or complete inability to
assign score due to CP or severe cognitive delay)

- Moderate (score of 1-2 SD below normal on validated
assessment scales, or on Bayley’s assessment scale of
MDI or PDI 70-84)

o Neurosensory impairment (reported as presence or absence
of condition, not severity of condition)

- Severe hearing impairment (for example, deaf)
- Severe visual impairment (for example, blind)

Important outcomes:

e Days on ventilation

e Severe intraventricular haemorrhage (grade 3 or 4)
e Pulmonary haemorrhage

o Methaemoglobinaemia

1 CP: cerebral palsy; MDI: mental development index; PDI: psychomotor developmental index; RCT:
2 randomised controlled trial; SD: standard deviation

3 For full details see review protocol in appendix A.
€linical evidence

mcluded studies

6 One Cochrane systematic review (Barrington 2017) that included 14 trials (Ballard 2006;

7 Dani 2006; EUNO 2009; Hascoet 2005; INNOVO 2005; Kinsella 1999; Kinsella 2006;

8 Kinsella 2014; Mercier 1999; Schreiber 2003; Srisuparp 2003; Subhedar 1997; Van Meurs

9 2005; Van Meurs 2007), 2 additional trials (Hamon 2005; Hasan 2017) and 5 follow-up
10 studies (Bennett 2001 [Subhedar 1997a]; Durrmeyer 2013 [EUNO 2009]; Hintz 2007 [Van
11 Meurs 2005]; Mestan 2004 [Schreiber 2003]; Walsh 2010 [Ballard 2006]) examined the use
12 of nitric oxide in preterm babies requiring invasive ventilation were included in this review.

13 All of the included studies compared inhaled nitric oxide to placebo.

14 No studies were identified that compared low dose to high dose nitric oxide or early to late
15 administration of nitric oxide.

16 See the literature search strategy in appendix B and study selection flow chart in appendix C.

1Excluded studies

18 Studies not included in this review, with reasons for their exclusion, are provided in appendix
19 K.

28ummary of clinical studies included in the evidence review

21 Table 19 provides a brief summary of the included studies.

22 Table 19: Summary of included studies
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Study and Intervention/
setting Population comparison Outcomes Comments
Barrington 2017 Preterm babies <  Inhaled nitric e Mortality before

35 weeks GA with  oxide versus discharge

respiratory failure  placebo e Bronchopulmon

after adequate
treatment with
surfactant

RCTs included in the Cochrane Systematic Review

Ballard 2006

us

Bennett 2001

Dani 2006

Italy

Durrmeyer 2009

EUNO (2009)

9 countries in the
European Union

Hascoet 2005

France

n= 582

Preterm babies <

12509 on assisted
ventilation at 7-21

days or, if < 800g,
on CPAP

See Subhedar
1997a for study
details

n=40

Preterm infants
ventilated with
severe RDS with
FiO2 > 0.5 and
arterial-alveolar
oxygen ratio <
0.15, despite
surfactant
treatment

See Mercier 2010
for study details

n=207

Babies between
24 weeks’ and 28
weeks’ gestation
and 6 days
enrolled at less
than 24 hours of
age. If intubated,
they had to have
received
surfactant and
could be enrolled
if on CPAP
requiring > 30%
oxygen

n=145
RDS requiring

CPAP, within the
first 6 hours after

ary dysplasia at
36 weeks PMA
Severe IVH

Neurodevelopm
ental outcomes

Inhaled nitric e Mortality prior to
oxide versus discharge
placebo e Bronchopulmon
ary dysplasia at
36 weeks PMA
e Severe IVH
e Neurodevelopm
ental outcomes
Inhaled nitric e Mortality prior to
oxide versus discharge
placebo
e Neurodevelopm
ental outcomes
Inhaled nitric e Mortality prior to
oxide versus discharge
placebo e Bronchopulmon
ary dysplasia at
36 weeks PMA
e Severe IVH
e Pulmonary
haemorrhage
Inhaled nitric e Mortality prior to
oxide versus discharge
placebo e Bronchopulmon
ary dysplasia at
36 weeks
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Study and
setting

Hintz 2007

INNOVO 2005

UK

Kinsella 1999

us

Kinsella 2006

us

Kinsella 2014

us

Mercier 1999

France, Belgium

Mestan 2005

Population
birth, 27-24
weeks GA

See Van Meurs
2005 for study
details

n= 108

Preterm babies <
34 weeks
gestational

age less than 28
days of age, with
“severe
respiratory failure’

n= 80

Preterm babies <
34 weeks, <7
days of age, with
a/AO2<0.10on2
blood gases after
surfactant
treatment

n=793

Preterm babies <
34 weeks,
respiratory failure
needing assisted
ventilation in first
48 hours

n=124

Preterm babies
with birth weight
of 500g to 1250g,
receiving oxygen
by non-invasive
means at < 72
hours of age

n=85

Preterm babies (<
33 weeks) with Ol
of 12.5 to 30 at <
7 days

See Schreiber
2003 for study
details

Intervention/
comparison

Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

113

Outcomes

postmenstrual
age
Severe IVH

Neurodevelopm
ental outcomes

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Days on
ventilation
Pulmonary
haemorrhage

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Days on
ventilation
Severe IVH

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Severe IVH
Pulmonary
haemorrhage

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Days on
ventilation
Severe IVH

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Severe IVH

Neurodevelopm
ental outcomes
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Study and
setting
Schreiber 2003

us

Srisuparp 2002

us

Subhedar 1997

UK

Van Meurs 2005

us

Van Meurs 2007

us

Population
n=207

Babies < 34
weeks, <72
hours of age,
intubated and
ventilated for
RDS, birth weight
< 2000g

n=34

Preterm infants <
2000g ventilated
after surfactant
with an arterial
catheter at < 72
hours of age. Also
required to satisfy
a severity of
iliness criterion.
Ol > 4 for birth
weight < 1000g, >
6 for birth weight
1001-1250g, > 8
for 1251-1500g, >
10 for 1501-
1750g and > 12
for 1751-2000g

n=42

Preterm babies <
32 weeks’
gestation with
“high risk” of
developing BPD

n=420

Preterm babies <
34 weeks, Ol =10
on 2 blood gases
30 minutes to 12
hours apart. 2 4
hours after
surfactant

n=29

Preterm babies <
34 weeks’
gestation with
birth weight >
1500g; ventilated
with Ol > 15 0on 2
consecutive blood

Intervention/
comparison
Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

Inhaled nitric
oxide versus
placebo

114

Outcomes

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Pulmonary
haemorrhage

Mortality prior to
discharge
Pulmonary
haemorrhage

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Days on
ventilation
Pulmonary
haemorrhage

Mortality prior to
discharge

Days on
ventilation
Severe IVH
Methaemoglobi
naemia

Mortality prior to
discharge
Bronchopulmon
ary dysplasia at
36 weeks PMA
Neurodevelopm
ental outcomes
Days on
ventilation

Comments

Less than 15
patients in the
intervention arm

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October

2018)



DRAFT FOR CONSULTATION

Respiratory support

Study and Intervention/
setting Population comparison Outcomes Comments
gases between 30
minutes and 12
hours apart
Walsh 2010 See Ballard 2006 e Neurodevelopm
for study details ental outcomes
RCTs
Hamon 2005 n=20 Inhaled nitric e Bronchopulmon
oxide versus ary dysplasia at
France GA < 32 weeks, < placebo 28 days of life
48 hours of life
Hasan 2017 n= 316 Inhaled nitric e Bronchopulmon
oxide versus ary dysplasia at
Canada and US GA < 30 weeks, placebo 36 weeks PMA
birth weight < e Neurodevelopm
12509, postnatal ental outcomes
age 5-14 days at e Dayson
study entry, ventilation
requirement of
invasive

ventilation, or, for
those < 800g,
positive pressure
respiratory
support

1 CPAP: continuous positive airway pressure GA: gestational age; IVH: intraventricular haemorrhage; PMA: post-
2 menstrual age; RDS: respiratory distress syndrome

3 See appendix D for clinical evidence tables.

Quality assessment of clinical studies included in the evidence review

5 See appendix F for full GRADE tables.
Economic evidence

[hcluded studies

8 The systematic search of the economic literature undertaken for the guideline identified 1 UK

9 study on the cost-effectiveness (Field 2005; Huddy 2008 long term follow-up), 1 US study on
10 the cost utility (Watson 2009) and 1 US study on the cost effectiveness (Zupancic 2009) of
11 inhaled nitric oxide (iNO) versus no iNO in preterm infants requiring respiratory support.

12 References to the included studies and evidence tables for the economic evaluations

13 included in the systematic literature review are provided in appendix H. Completed

14 methodology checklists of the included studies are provided in appendix M. Economic

15 evidence profiles of the studies considered during guideline development are presented in
16 appendix I.

1Excluded economic studies

18 Studies not included in this review, with reasons for their exclusion, are provided in appendix
19 K.
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Summary of studies included in the economic evidence review
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Field (2005) evaluated the cost effectiveness of INO compared with no iNO in preterm infants
of <34 weeks of gestational age (GA), <28 days old and with severe respiratory failure
requiring respiratory support. The suggested starting dose of INO was 5 parts per million
(ppm), doubling to 10 ppm in no response achieved; if necessary, the dose was doubled
again to 20 ppm and then again if required to 40 ppm.

This was economic evaluation conducted alongside a randomised controlled trial (RCT)
(Field 2005, INNOVO, n=108). A study by Huddy (2008) was a follow-up study (n=38) and
reported long term outcomes and costs in year 4. The analysis was conducted from NHS and
personal social services (PSS) perspective.

The study considered a range of direct health care costs including iINO acquisition costs,
initial hospitalisation, subsequent hospitalisation, outpatient, GP and community and
personal costs. It was unclear of what personal costs were comprised. The resource use
estimates were based on the RCT (n=108 at 1 year and n=38 in year 4). The unit costs were
from national sources.

In Field (2005) the measures of outcome for the economic analysis were death or severe
disability; death; death or supplemental oxygen at 36 weeks post-menstrual age (PMA).
Huddy (2008) included a range of outcomes including proportion of children with general
disability; cognitive functioning impairment; disability in the neuromotor, visual and hearing or
communication domains; and abnormal behaviour.

The time horizon of the analysis was 1 year and Hubby (2008) reported clinical outcomes
over 4 years and costs in year 4. Bootstrapping was undertaken to obtain uncertainty around
cost and outcome estimates.

At year 1iNO resulted in a reduction in infants dead or with severe disability compared with
no iNO (0.673 versus 0.679, respectively; difference -0.006, p = ns). Similarly, iNO resulted
in a reduction in infants dead at 1 year (0.545 versus 0.642, respectively; difference -0.096, p
= ns). Also, at year 1 iNO resulted in a reduction in infants dead or on supplemental oxygen
at 36 weeks PMA (0.890 versus 0.906; difference -0.016, p = ns). The mean total costs per
infant were £35,306 (SD £35,941) for iNO and £20,391 (SD £26,680) for no iNO, a difference
of £14,915 (95% CI: £2,803; £27,026) (reported in 2002/2003 prices).

Based on the above costs and outcomes the incremental cost-effectiveness ration (ICER) of
iINO (versus no iNO) was £2.4 million per additional death or severe disability avoided,;
£155,365 per additional death avoided; and £932,187 per additional death or case of BPD
avoided. However, these findings are based on non-significant differences in the primary
outcomes.

Similarly, at 4 years there were no significant differences between the groups in any of the
clinical outcomes (that is, proportion of children with disability, cognitive functioning,
neuromotor, sensory and communication and abnormal behaviour). The mean total cost at
year 4 (over preceding 12 months) per infant were £2,638 (SD: £9,454) for iNO and £2,416
(SD £5,604) for no iNO, a difference of £223 (95% CI: -£5,159 to £5,605).

Sensitivity analysis (on results at 1 year) found the results robust to variations in the unit cost
of INO and hospitalisation costs. No sensitivity analysis was undertaken to test of the
robustness of the findings at the long-term follow-up.

The analysis was judged by the committee to be directly applicable to the NICE decision-
making context, since this was a UK study. The authors did not attempt to estimate quality-
adjusted life years (QALYs) which made it difficult to interpret the findings. Overall, this was a
well conducted study and was judged by the committee to have only minor methodological
limitations.
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Watson (2009) evaluated the cost utility of INO compared with no iNO in preterm infants of
<34 weeks GA, weighing 500-1250g, <48 hours old and who required respiratory support.
The suggested dose of INO was 5 ppm, doubling to 10 ppm as required.

This was economic evaluation conducted alongside an RCT (Watson 2005, n=793)
conducted in the US. The analysis was conducted from a healthcare payer perspective (plus
indirect costs). The study considered a range of direct health care costs including iNO
acquisition costs, hospital stay, physician fees, readmissions, emergency department visits
and outpatient visits. It also included indirect costs (that is, parent/carer lost work). The
resource use estimates were based on the RCT (n=631 prior to discharge and n=512 post-
discharge). Unit costs were from local and national sources (billing information, cost reports,
Medicare fee schedule).

0O OVWoONOOOUA WN -
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The measures of outcome for the economic analysis were QALYs. The utility weights were
obtained from various published sources and included utilities of older children or adults
living with similar conditions.
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The time horizon of the analysis was 1 year. Bootstrapping was undertaken to obtain
uncertainty around cost and outcome estimates.
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INO resulted in a greater number of QALYs compared with no iNO (0.604 versus 0.593,
respectively; difference 0.011 [SD 0.026]). The mean total costs per infant were $285,200 for
iNO and $260,700 for no iNO, a difference of $24,400 in 2005 US dollars. Based on the
above costs and outcomes the ICER of iNO (versus no iNO) was $2.25 million per additional
quality-adjusted life year (QALY) gained. The probability of iNO being cost effective at a
willingness—to-pay (WTP) of $500,000 per additional QALY gained was 12.9%. According to
the deterministic sensitivity analyses the findings were robust to the cost of INO and utilities.
However, the results were sensitive to physician reimbursement and post-discharge costs.
The inclusion of indirect costs did not impact the conclusions.
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Sub-group analysis among babies in the 750-999g stratum was undertaken. The ICER of
iINO (versus no iNO) was $102,500 per QALY gained in this sub-group. The probability of
iINO being cost effective at a WTP of $500,000 per additional QALY gained increased to
81.2%.
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The analysis was judged by the committee to be partially applicable to the NICE decision-
making context, since it was a non-UK study. Overall, this was a well conducted study and
was judged by the guideline committee to have only minor methodological limitations.
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Zupancic (2009) evaluated the cost effectiveness of INO compared with no iNO in preterm
infants of <34 weeks of GA, weighing 500-1250g and who required respiratory support. iNO
was administered at weekly decreasing doses, beginning at 20 ppm, for a minimum of 24
days.
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This was economic evaluation conducted alongside an RCT (Hibbs 2008) (n=582) conducted
in the US. The analysis was conducted from a healthcare payer perspective. The study
considered a range of direct health care costs including iINO acquisition costs, hospital stay,
physician fees, invasive ventilation, continuous positive airways pressure (CPAP) and
oxygen.
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The resource use estimates were based on the RCT (n=582). Resource use information on
hospital stay were supplemented with information from a database on a cohort of similar
infants from 1 neonatal intensive care unit (NICU). Unit costs were from national sources
(Medicare fee schedule). The measures of outcome for the economic analysis included the
percent of infants alive and without BPD. The time horizon of the analysis was under 1 year
(that is, up to discharge). Bootstrapping was undertaken to obtain uncertainty around cost
and outcome estimates. The results were reported for infants initiated on iNO between 7 and
21 days and also those initiated between 7 and 14 days.
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In infants initiated on INO between 7 and 21 days iNO resulted in a greater proportion of
babies alive and without BPD compared with no iNO (0.439 versus 0.365, respectively;
difference 0.074, p = 0.04). The mean total costs per infant were $194,702 for iNO and
$193,125 for no iNO, a difference of $1,576 in 2006 US dollars.

In infants initiated on iINO between 7 and 14 days iNO resulted in a greater proportion of
babies alive and without BPD compared with no iNO (0.491 versus 0.270, respectively;
difference 0.221, p = 0.0004). The mean total costs per infant were $181,525 for iNO and
$187,407 for no iNO, a difference of -$5,882 in 2006 US dollars.

Based on the above costs and outcomes in infants initiated between 7 and 21 days the ICER
of iINO (versus no iNO) was $21,297 per additional survivor without BPD. The probability that
iNO reduces costs and improves outcomes was 43%. In infants initiated on iINO between 7
and 14 days iNO was dominant (versus no iNO). That is, iINO resulted in lower costs and
higher proportion of babies surviving without BPD. The probability that iNO reduces costs
and improves outcomes was 71% and the probability of iINO being cost effective was never
below 70%.

According to one way sensitivity analyses for infants initiated on iINO between 7 and 21 days
iINO was cost saving through a cost of approximately $10,000 per course of iNO and $17,000
per course of iINO for infants initiated on iINO between 7 and 14 days (base case cost of iNO
was $12,000 per course). When varying hospital costs 50-150% around their base case
values the ICER of iNO (versus no iNO) was $80,889 and -$36,479, respectively. Higher
hospital costs resulted in a more favourable ICER since iNO shortened admission and time
on more expensive respiratory support. When varying physician costs 50-150% around their
base case values the ICER of iNO ranged from $7,485 to $36,925, respectively. When
varying all non-iNO costs 50-150% around their base case values the ICER of iNO was
$95,610 and -$51,199, respectively.

The analysis was judged by the committee to be partially applicable to the NICE decision-
making context. The authors did not attempt to estimate QALYs. However, this was not a
problem since iINO was found to be dominant in babies who are initiated on iINO between 7
and 14 days. Overall, this was a well conducted study and was judged by the guideline
committee to have only minor methodological limitations.

3Economic model
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This question was prioritised as a high priority for de novo economic modelling. However,
there was convincing existing UK evidence showing that iNO was cost ineffective when
compared with no iNO. This was in line with the clinical review that failed to identify clinical
benefits associated with INO when compared with placebo. The only significant finding
favouring iINO was reduction in the mean duration of ventilation (that is, iINO resulted in the
mean reduction of 8 days on invasive ventilation).

In the UK-based RCT (Field 2005) the mean hours on iNO were 84.4 (SD: 115.7) and 7.1
(SD: 29.6) for INO and no iNO groups; the mean difference was 77.3 hours (95% CI: 44.8 to
109.8). The associated mean costs of INO were £2,601 (SD: £1,757) and £244 (SD: £957);
the mean difference of £2,357 (95% CI: £1,814 to £2,899) in 2016/17 prices. Based on these
costings the daily cost of invasive ventilation would need to be approximately £300 to
outweigh iNO acquisition costs. However, based on the exploratory costings done for this
guideline (Question 3.2, appendix J) the apportioned daily cost of equipment and
consumables is likely to be well below £300. Moreover, all babies stepping off invasive
invasive ventilation will not go straight to high dependency care and as such there are no
immediate costs savings associated with the reduction in the nursing costs. As a result, INO
is unlikely to represent cost effective use of limited NHS resources.
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Clinical evidence statements

Comparison 1. Inhaled nitric oxide versus placebo

Britical outcomes
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Mortality prior to discharge
Studies with entry before 3 days of age based on oxygenation

e Low quality evidence from 8 RCTs (n=941) showed no clinical difference in mortality prior
to discharge between preterm babies with a gestational age of < 34 weeks who received
inhaled nitric oxide compared to placebo.

Studies with entry after 3 days of age based on BPD risk

e Very low quality evidence from 2 RCTs (n=624) showed no clinically significant difference
in mortality prior to discharge between preterm babies with a gestational age of < 32
weeks who received inhaled nitric oxide compared to those who received placebo.

Studies of routine use in preterm infants on respiratory support

e Very low quality evidence from 4 RCTs (n=1924) showed no clinically significant
difference in mortality prior to discharge between preterm babies with a gestational age of
< 34 weeks who received inhaled nitric oxide compared to those who received placebo.

BPD at 36 weeks postmenstrual age (PMA)
Studies with entry before 3 days of age based on oxygenation

e Very low quality evidence from 6 RCTs (n=487) showed no clinically significant difference
in bronchopulmonary dysplasia at 36 weeks PMA between preterm babies with a
gestational age of < 34 weeks who received inhaled nitric oxide compared to those who
received placebo.

Studies with entry after 3 days of age based on BPD risk

¢ High quality evidence from 3 RCTs (n=1075) showed there may be a clinically significant
decrease in bronchopulmonary dysplasia at 36 weeks PMA between preterm babies with
a gestational age of < 32 weeks who received inhaled nitric oxide compared to those who
received placebo, but there is uncertainty around the estimate.

Studies of routine use in preterm infants on respiratory support

e High quality evidence from 4 RCTs (n=1924) showed no clinically significant difference in
bronchopulmonary dysplasia at 36 weeks PMA between preterm babies with a
gestational age of < 34 weeks who received inhaled nitric oxide compared to those who
received placebo.

BPD at 28 days of age
Studies with entry before 3 days of age based on oxygenation

e Moderate quality evidence from 1 RCT (n=76) showed no clinically significant difference
in bronchopulmonary dysplasia at 28 days of age between preterm babies with a
gestational age of < 32 weeks who received inhaled nitric oxide compared to those who
received placebo.

Neurodevelopmental outcomes at = 18 months: cerebral palsy
Studies with entry before 3 days of age based on oxygenation
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e Very low quality evidence from 2 RCTs (n=209) showed no clinically significant difference
in cerebral palsy at = 18 months post-menstrual age between preterm babies with a
gestational age of < 34 weeks who received inhaled nitric oxide compared to those who
received placebo.

Studies with entry after 3 days of age based on BPD risk

e Very low quality evidence from 2 RCTs (n=498) showed no clinically significant difference
in cerebral palsy at = 18 months post-menstrual age between preterm babies with a
gestational age of < 32 weeks who received inhaled nitric oxide compared to those who
received placebo.

Studies of routine use in preterm infants on respiratory support

e Very low quality evidence from 2 RCTs (n=768) showed no clinically significant difference
in cerebral palsy at = 18 months post-menstrual age between preterm babies with a
gestational age of < 34 weeks who received inhaled nitric oxide compared to those who
received placebo.

Neurodevelopmental outcomes at = 18 months: moderate to severe cerebral palsy
Studies with entry after 3 days of age based on BPD risk

¢ Low quality evidence from 1 RCT (n=360) showed no clinically significant difference in
cerebral palsy at = 18 months post-menstrual age between preterm babies with a
gestational age of < 32 weeks who received inhaled nitric oxide compared to those who
received placebo.

Neurodevelopmental outcomes at = 18 months: severe cognitive impairment (BSID-II
cognitive score <70)

Studies with entry after 3 days of age based on BPD risk

e Very low quality evidence from 2 RCTs (n=369) showed no clinically significant difference
in severe neurodevelopmental delay at = 18 months post-menstrual age between preterm
babies with a gestational age of < 34 weeks who received inhaled nitric oxide compared
to those who received placebo.

Studies of routine use in preterm infants on respiratory support

e Very low quality evidence from 1 RCT (n=630) showed no clinically significant difference
in severe neurodevelopmental delay at 2 18 months post-menstrual age between preterm
babies with a gestational age of 24-28 weeks who received inhaled nitric oxide compared
to those who received placebo.

Neurodevelopmental outcomes at =2 18 months: moderate cognitive impairment (BSID-III
cognitive score 70-84)

Studies with entry after 3 days of age based on BPD risk

e Very low quality evidence from 2 RCTs (n=403) showed no clinically significant difference
in moderate neurodevelopmental delay at = 18 months post-menstrual age between
preterm babies with a gestational age of < 34 weeks who received inhaled nitric oxide
compared to those who received placebo.

Studies of routine use in preterm infants on respiratory support

e Low quality evidence from 1 RCT (n=685) showed a clinically significant increase in
moderate neurodevelopmental delay at = 18 months post-menstrual age between
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1 preterm babies with a gestational age of 24-28 weeks who received inhaled nitric oxide
2 compared to those who received placebo.
3 Neurodevelopmental outcomes at =2 18 months: severe cognitive impairment (Mental
4 Developmental Index <70)
5 Studies with entry before 3 days of age based on oxygenation
6 ¢ Verylow quality evidence from 2 RCTs (n=201) showed no clinically significant difference
7 in severe cognitive impairment at = 18 months post-menstrual age between preterm
8 babies with a gestational age of < 34 weeks who received inhaled nitric oxide compared
9 to those who received placebo.
10 Studies of routine use in preterm infants on respiratory support
11 o Low quality evidence from 1 RCT (n=138) showed no clinically significant difference in
12 severe cognitive impairment at = 18 months post-menstrual age between preterm babies
13 who received inhaled nitric oxide compared to those who received placebo.
14 Neurodevelopmental outcomes at = 18 months: severe psychomotor impairment
15 (Psychomotor Developmental Index <70)
16 Studies with entry before 3 days of age based on oxygenation
17 o Very low quality evidence from 2 RCTs (n=201) showed no clinically significant difference
18 in severe psychomotor impairment at = 18 months post-menstrual age between preterm
19 babies with a gestational age of < 34 weeks who received inhaled nitric oxide compared
20 to those who received placebo.
21 Studies of routine use in preterm infants on respiratory support
22 o Very low quality evidence from 1 RCT (n=138) showed no clinically significant difference
23 in severe psychomotor impairment at =2 18 months post-menstrual age between preterm
24 babies who received inhaled nitric oxide compared to those who received placebo.
25 Neurodevelopmental outcomes at =2 18 months: severe hearing impairment
26 Studies with entry before 3 days of age based on oxygenation
27 e \Very low quality evidence from 3 RCTs (n=250) showed no clinically significant difference
28 in severe hearing impairment at = 18 months post-menstrual age between preterm
29 babies with a gestational age of < 34 weeks who received inhaled nitric oxide compared
30 to those who received placebo.
31 Studies with entry after 3 days of age based on BPD risk
32 o Very low quality evidence from 1 RCT (n=477) showed no clinically significant difference
33 in severe hearing impairment at 2 18 months post-menstrual age between preterm
34 babies who received inhaled nitric oxide compared to those who received placebo.
35 Studies of routine use in preterm infants on respiratory support
36 o Very low quality evidence from 2 RCTs (n=768) showed no clinically significant difference
37 in severe hearing impairment at = 18 months post-menstrual age between preterm
38 babies with a gestational age of < 34 weeks who received inhaled nitric oxide compared
39 to those who received placebo.
40 Neurodevelopmental outcomes at = 18 months: severe visual impairment
41 Studies with entry before 3 days of age based on oxygenation

121
Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October
2018)



o N a A WON-

[(e]

10
11
12
13

DRAFT FOR CONSULTATION
Respiratory support

e Very low quality evidence from 3 RCTs (n=250) showed no clinically significant difference
in severe visual impairment at = 18 months post-menstrual age between preterm babies
with a gestational age of < 34 weeks who received inhaled nitric oxide compared to those
who received placebo.

Studies with entry after 3 days of age based on BPD risk

e Very low quality evidence from 1 RCT (n=477) showed no clinically significant difference
in severe visual impairment at = 18 months post-menstrual age between preterm babies
who received inhaled nitric oxide compared to those who received placebo.

Studies of routine use in preterm infants on respiratory support

o Very low quality evidence from 2 RCTs (n=768) showed no clinically significant difference
in severe visual impairment at = 18 months post-menstrual age between preterm babies
with a gestational age of < 34 weeks who received inhaled nitric oxide compared to those
who received placebo.

1Emportant outcomes

15
16
17

18
19
20

21

22
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28

29
30

31
32
33
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35

36
37
38

39

Days on ventilation

Mean days on ventilation

Studies with entry before 3 days of age based on oxygenation

e Moderate quality evidence from 2 RCTs (n=449) showed no clinically significant
difference in mean days on ventilation between preterm babies with a gestational age of
< 34 weeks who received inhaled nitric oxide compared to those who received placebo.

Studies with entry after 3 days of age based on BPD risk

e High quality evidence from 1 RCT (n=451) showed no clinically significant difference in
mean days on ventilation between preterm babies with a gestational age of < 32 weeks
who received inhaled nitric oxide compared to those who received placebo.

Studies of routine use in preterm infants on respiratory support

e Low quality evidence from 1 RCT (n=124) showed no clinically significant difference in
mean days on ventilation between preterm babies who received inhaled nitric oxide
compared to those who received placebo.

Median days on ventilation for survivors

Studies with entry before 3 days of age based on oxygenation

¢ Low quality evidence from 1 RCT (n= 40) showed a clinically significant decrease in
median days on ventilation between preterm babies with a gestational age of < 34 weeks
who received inhaled nitric oxide compared to those who received placebo.

Median days on ventilation

Studies with entry before 3 days of age based on oxygenation

e Low quality evidence from 1 RCT (n= 108) showed no clinically significant difference in
median days on ventilation between preterm babies with a gestational age of < 34 weeks
who received inhaled nitric oxide compared to those who received placebo.

Studies with entry after 3 days of age based on BPD risk
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e Low quality evidence from 1 RCT (n= 42) showed no clinically significant diffence
between median days on ventilation of 11 (5-44) for preterm babies with a gestational
age of < 32 weeks who received inhaled nitric oxide and 19 (5-39) for those who received
placebo.

Severe intraventricular haemorrhage (grade 3 or 4)
Studies with entry before 3 days of age based on oxygenation

e Very low quality evidence from 5 RCTs (n=708) showed there may be a clinically
significant increase in severe intraventricular haemorrhage between preterm babies with
a gestational age of < 34 weeks who received inhaled nitric oxide compared to those who
received placebo, but there is uncertainty around the estimate.

Studies of routine use in preterm infants on respiratory support

o Moderate quality evidence from 4 RCTs (n=1913) showed no clinically significant
difference in severe intraventricular haemorrhage between preterm babies with a
gestational age of < 34 weeks who received inhaled nitric oxide compared to those who
received placebo.

Pulmonary haemorrhage
Studies with entry before 3 days of age based on oxygenation

e Very low quality evidence from 2 RCTs (n=150) showed no clinically significant difference
in pulmonary haemorrhage between preterm babies with a gestational age of < 34 weeks
who received inhaled nitric oxide compared to those who received placebo.

Studies of routine use in preterm infants on respiratory support

¢ Low quality evidence from 3 RCTs (n=1792) showed no clinically significant difference in
pulmonary haemorrhage between preterm babies with a gestational age of < 34 weeks
who received inhaled nitric oxide compared to those who received placebo.

Methaemoglobineamia

Methaemoglobin level = 4%

Studies with entry before 3 days of age based on oxygenation

e Very low quality evidence from 1 RCT (n=420) showed no clinically significant difference
in methaemoglobin levels greater than 4% between preterm babies with a gestational
age of < 34 weeks who received inhaled nitric oxide compared to those who received
placebo.

Methaemoglobin level = 8%

Studies with entry before 3 days of age based on oxygenation

e Very low quality evidence from 1 RCT (n=420) showed no clinically significant difference
in methaemoglobin levels greater than 8% between preterm babies with a gestational
age of < 34 weeks who received inhaled nitric oxide compared to those who received
placebo.

38omparison 2. Low dose versus high dose nitric oxide

39

There was no evidence for this comparison.
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Comparison 3. Early administration versus late administration nitric oxide
2 There was no evidence for this comparison.

3 See appendix E for Forest plots.

Economic evidence statements

5 e There was evidence from simple costings indicating that the reduction in days on

6 ventilation between preterm babies who received inhaled nitric oxide compared to those
7 who received placebo is insufficient to outweigh inhaled nitric oxide acquisition costs and
8 as such inhaled nitric oxide is unlikely to represent cost effective use of limited NHS

9 resources.

10 e There was evidence from one UK study conducted alongside a randomised controlled trial
11 (n=108) showing that inhaled nitric oxide when compared with no inhaled nitric oxide was
12 not cost effective in preterm infants requiring respiratory support. There was also evidence
13 from a follow-up study (n=38) showing no difference in costs in year 4 or outcomes at 4

14 year follow-up between inhaled nitric oxide and no inhaled nitric oxide groups. This

15 evidence came from directly applicable study that was characterised by minor

16 methodological limitations.

17 e There was evidence from one US study conducted alongside a randomised controlled trial
18 (n=793) showing that inhaled nitric oxide when compared with no inhaled nitric oxide was
19 not cost effective in preterm infants requiring respiratory support. The probability of

20 inhaled nitric oxide being cost effective at a willingness—to-pay of $500,000 per additional
21 QALY gained was only 12.9%. This evidence came from a partially applicable study that
22 was characterised by minor methodological limitations.

23 o There was evidence from one US study conducted alongside a randomised controlled trial
24 (n=582) showing that inhaled nitric oxide when compared with no inhaled nitric oxide was
25 cost effective in preterm infants requiring respiratory support and who were initiated on

26 inhaled nitric oxide between 7 and 21 days. However, the probability that iNO reduces

27 costs and improves outcomes was only 43%. There was also evidence that inhaled nitric
28 oxide was dominant when initiated between 7 and 14 days. The probability that INO

29 reduces costs and improves outcomes was 71% and the probability of iINO being cost

30 effective was never below 70%. This evidence came from a partially applicable study that
31 was characterised by minor methodological limitations.

3Recommendations

33 B5.1 Do not use inhaled nitric oxide for preterm babies who need respiratory support for
34 respiratory distress syndrome (RDS).

35 B5.2 Consider inhaled nitric oxide® for preterm babies with pulmonary hypoplasia.
3Rationale and impact

3Why the committee made the recommendations

38 There was no evidence of benefit for inhaled nitric oxide in preterm babies who need

39 respiratory support for RDS. There was some evidence of adverse effects, and the treatment
40 is unlikely to be cost effective. The exception is for preterm babies with pulmonary

41 hypoplasia in whom there may be some survival benefits.

b At the time of consultation (October 2018), inhaled nitric oxide did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the
decision. Informed consent should be obtained and documented. See the General Medical Council’s
Prescribing guidance: prescribing unlicensed medicines for further information.
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1 No research recommendations were made because the committee agreed that this area is
2 not a priority area for further research.

Bnpact of the recommendations on practice

4 The recommendations will reduce the use of inhaled nitric oxide for preterm babies who need
5 respiratory support, which may lead to cost savings to the NHS given the high acquisition
6 cost of inhaled nitric oxide.

The committee’s discussion of the evidence

Biterpreting the evidence
Phe outcomes that matter most

10 The aim of the review was to assess the effectiveness of nitric oxide in preterm babies

11 requiring invasive ventilation. Mortality prior to discharge and bronchopulmonary dysplasia
12 were considered as critical outcomes as the aim of treatment with nitric oxide is to improve
13 blood flow to the lungs and so increase oxygenation of the blood, preventing hypoxia and

14 death and also reducing lung damage due to ventilation. Neurodevelopmental outcomes at =
15 18 months were also considered critical outcomes as impaired oxygenation can lead to

16 cerebral palsy, delayed cognitive and psychomotor development and sensory impairments
17 such as blindness and deafness, which can have a profound and long-lasting effects on a
18 baby’s life, with an impact on the parents/carers too.

19 As nitric oxide may be used as a ‘rescue therapy’ in babies who may be difficult to ventilate
20 successfully, or wean from a ventilator, days on invasive ventilation was considered an

21 important outcome. Potential adverse outcomes of severe (grade 3 or 4) intraventricular
22 haemorrhage (IVH), pulmonary haemorrhage and methaemoglobinaemia were considered
23 important outcomes to allow the benefits versus risks of treatment with nitric oxide to be

24 evaluated.

25 There was evidence for all the outcomes for the comparison of nitric oxide versus placebo.
2®he quality of the evidence

27 Evidence was available from 1 Cochrane systematic review with 14 RCTs, 2 additional RCTs
28 and 5 follow-up studies that compared inhaled nitric oxide with placebo. No studies were

29 found that compared low dose to high dose nitric oxide or early administration to late

30 administration nitric oxide. No research recommendations were made for these comparisons
31 due to the availability of studies comparing inhaled nitric oxide to placebo and because the
32 committee did not think this area was a priority for research.

33 The committee noted that the Cochrane systematic review (Barrington 2017) reported

34 neurodevelopmental delay as a composite outcome, which included death along with

35 neurodevelopmental delay as measured by validated scales. Composite outcomes can

36 produce results that are more favourable than if each outcome was reported separately and
37 outcomes are often combined inconsistently (Cordoba 2010). Therefore the

38 neurodevelopmental outcomes were extracted and reported individually.

39 The quality of the evidence ranged from very low to high: the majority of the evidence was of
40 low and very low quality, but there was some medium quality and high quality evidence for
41 the outcomes of BPD and days on ventilation. The quality of evidence was most often

42 downgraded because of methodological limitations affecting the risk of bias, inconsistency
43 and the uncertainty around the risk estimate. However, the committee agreed that there was
44 a big enough body of evidence and of sufficient quality to allow tham to make a strong

45 recommendation.
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Methodological limitations affecting the risk of bias were generally attributed to many studies
terminating early and others not reporting the method for randomisation, treatment allocation,
or blinding. Additionally, neurodevelopmental outcomes were at risk of bias as a result of
sample attrition due to death or loss to follow-up.The imprecision of the evidence for some of
the outcomes could not be assessed due to the data being presented as medians.

Potential inconsistency in results was seen for the outcome of mortality prior to discharge in
the subgroup of trials of routine use of nitric oxide in preterm infants on respiratory support.
The EUNO 2009 trial reported increased risk for with nitric oxide whereas the other trials
observed decreased risk, this could be attributed to heterogeneity in gestational age between
the trial populations.

Uncertainty around the risk estimate was generally attributable to low event rates and small
sample sizes.

—_
SN

1Benefits and harms

16
17
18
19
20
21
22
23
24

25
26
27

28
29
30
31
32

The use of inhaled nitric oxide in preterm babies had no effect on mortality prior to discharge
or BPD at 36 weeks or 28 days of age, although for one sub-group (entry after 3 days of age
based on BPD risk) there may have been some benefit at reducing BPD at 36 weeks but
there was uncertainty around the estimate. There was also no evidence of effect on
neurodevelopmental delay at = 18 months, apart from an increase in moderately severe
cognitive impairment in the ‘routine use’ sub-group. There was evidence for a decrease in
days of ventilation — this was statistically significant and not clinically significant, but was an
absolute difference of 8 days which the committee thought was important to consider. There
was evidence for an increased rate of severe IVH with nitric oxide.

The committee were aware there was some heterogeneity in the populations of the included
studies and discussed that some of the studies included older babies (up to 34 weeks) and
babies with oxygenation index of 210 or 215.

Based on the evidence that inhaled nitric oxide had no beneficial effect on mortality or BPD,
and with possible harms including cognitive impairment and IVH, the committee agreed that
nitric oxide could not be recommended for use in preterm babies with respiratory distress.
The committee made a weak recommendation for the use of inhaled nitric oxide for preterm
babies with pulmonary hypoplasia based on their clinical experience.

3Bost effectiveness and resource use

34
35
36
37
38
39
40
41
42
43
44

45
46
47
48

There was UK-based economic evidence indicating that nitric oxide was not cost effective
when compared with no nitric oxide. The committee discussed the problem of using
composite outcomes in economic evaluations and the fact that there were no significant
differences in any of the primary outcomes used in the analysis. The committee
acknowledged the non-UK evidence. In particular, the economic evaluation by Zupancic
2009 based on a randomised controlled trial which appeared to have a statistically significant
result for survival without BPD in favour of iNO, which was not consistent with what the
clinical evidence review for this guideline concluded. The committee explained that this
evidence came from a single randomised controlled trial. Also, it was noted that these non-
UK studies were funded by the manufacturer and as such the findings should be interpreted
with caution.

The committee acknowledged the potential decrease in days on ventilation between preterm
babies who received nitric oxide compared to those who received placebo. The committee
discussed potential cost savings associated with clinical staff arising from a reduction in days
on ventilation. However, they came to a conclusion that all preterm babies would be in an
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intensive care and babies stepping off invasive ventilation will not go straight to high
dependency care and as such there are no immediate costs savings associated with the
reduction in the nursing costs. Moreover, simple costings undertaken indicated that the cost
savings due to a reduction in days on ventilation are insufficient to outweigh high nitric oxide
acquisition costs given that the daily apportioned equipment and consumable costs for
invasive ventilation are relatively low.

Other considerations

8

9
10
11
12
13
14
15
16
17
18
19
20

The committee were aware of a study (Chock 2009) that performed a retrospective subset
analysis of data reported in Van Meurs 2005 and Van Meurs 2007, which were both included
in the evidence review. Chock 2009 identified a small subset (n=12) of babies who had
pulmonary hypoplasia as a result of premature rupture of membranes (PPROM) in whom
inhaled nitric oxide improved oxygenation and potentially decreased the rate of BPD and
death, without increasing severe IVH or periventricular haemorrhage (PVL). This subset
analysis was not included in the review because it was not one of the pre-specified subgroups
and the cases that had been included in the subset analyses were already counted in the
original trials (Van Meurs 2005; Van Meurs 2007). However, based on the evidence from
Chock 2009, the committee were concerned that a recommendation to not use nitric oxide in
all babies might lead to babies with pulmonary hypoplasia (who could benefit from inhaled
nitric oxide) not receiving appropriate treatment. The committee therefore agreed to add a
second recommendation to allow its use to be considered in babies with pulmonary hypoplasia.
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1 Appendices

Appendix A — Review protocols

Review protocol for question 1.1 What respiratory support (excluding resuscitation) is the most effective for preterm babies
4 before admission to the neonatal unit?

Review question in SCOPE What respiratory support is most effective for babies who need
it at birth and before transfer to the neonatal unit?

Review question in guideline What respiratory support (excluding resuscitation) is the most
effective for preterm babies before admission to the neonatal
unit?

Type of review question Intervention

Objective of the review To determine the optimal method of early respiratory support in
preterm babies

Eligibility criteria — population/disease/condition/issue/domain Preterm babies before admission to the neonatal unit
Exclusions:

e Preterm babies with congenital abnormalities except patent
ductus arteriosus

e RCTs with <15 participants in each arm will not routinely be
included. Consideration will be given to their inclusion if the
evidence from larger RCTs is judged not to be sufficient — in
quality or quantity.

Eligibility criteria — intervention(s)/exposure(s)/prognostic factor(s) Assisted ventilation techniques:
o Non-invasive ventilation techniques:

o HiFlow (HF)/ Hi flow nasal cannula (HFNC)/
Humidified hi flow nasal cannula (HHFNC)/ Heated,
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humidified, hi flow nasal cannula (HHHFNC) —
delivered at equal to or more than 5L/min

o Continuous positive airway pressure therapy
(CPAP)

e Invasive ventilation techniques:

o Invasive ventilation (all types) delivered following
intubation

Surfactant administration:
¢ Minimally Invasive Techniques:
o Minimally invasive surfactant therapy (MIST)
o Less invasive surfactant administration (LISA)
o Avoidance of mechanical ventilation (AMV)
e Surfactant administered via endotracheal tube:
o Early extubation administration:
» Intubate surfactant extubate (INSURE)
» [ntubate surfactant extubate (ISX)
= Take care method
o Conventional endotracheal administration

Eligibility criteria — comparator(s)/control or reference (gold) standard Assisted ventilation technique comparisons

Non-invasive ventilation versus no ventilation comparisons:
e CPAP versus no assisted ventilation
e Hi Flow versus no assisted ventilation

Non-invasive ventilation technique comparisons:
e CPAP versus Hi Flow
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Invasive versus non-invasive ventilation technique comparisons:
e CPAP versus invasive ventilation (both ventilation
techniques received surfactant)

e HiFlow versus invasive ventilation (both ventilation
techniques received surfactant)

Ventilation versus surfactant comparisons
Non-invasive ventilation technique with or without surfactant
comparisons:
e CPAP with surfactant versus CPAP alone
e Hi Flow with surfactant administrations versus Hi Flow
alone

Invasive ventilation with surfactant versus non-invasive
ventilation without surfactant comparison:

e CPAP alone versus invasive ventilation with surfactant
e Hi Flow alone versus invasive ventilation with surfactant

Outcomes and prioritisation Critical outcomes:
e Mortality prior to discharge
e Bronchopulmonary dysplasia (BPD) (oxygen
dependency at 36 weeks postmenstrual age or 28 days
of age)
e Neurodevelopmental outcomes at 218 months:

o Cerebral Palsy (reported as presence or
absence of condition, not severity of condition)

o Neurodevelopmental delay (reported as
dichotomous outcomes, not continuous
outcomes such as mean change in score)
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= Severe (Score of >2 SD below normal
on validated assessment scales, or on
Bayley’s assessment scale of mental
developmental index (MDI) or
psychomotor developmental index
(PDI) <70 or complete inability to
assign score due to CP or severe
cognitive delay)

*» Moderate ( Score of 1-2 SD below
normal on validated assessment
scales, or on Bayley’s assessment
scale of MDI or PDI 70-84 )

o Neurosensory impairment (reported as
presence or absence of condition, not severity
of condition)

= Severe hearing impairment (e.g deaf)
= Severe visual impairment (e.g blind)

Important outcomes:

Eligibility criteria — study design °

Failed non-invasive ventilation requiring intubation
Pneumothorax

Severe intraventricular haemorrhage (grade 3 or 4)
Systematic reviews of RCTs

RCTs

If insufficient RCTs: prospective cohort studies

If insufficient prospective cohort studies: retrospective
cohort studies

Other inclusion exclusion criteria Inclusion:

English-language
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e Developed countries with a neonatal care system
similar to the UK (e.g. OECD countries)

e Studies conducted post 1990
Proposed sensitivity/sub-group analysis, or meta-regression Stratified analyses based on the following sub-groups of pre-
term babies:
Gestational age:
o <26 + 6 weeks
o 27-31 + 6 weeks
e 32-36 + 6 weeks

Failed non-invasive ventilation:

e FiO2 <30

o FiO2 31-49

e FiO2>50

Selection process — duplicate screening/selection/analysis Dual sifting will be undertaken for this question using NGA
STAR software.
Dual sifting, data extraction and methodological quality
assessment:
Sifting, data extraction, appraisal of methodological quality and
GRADE assessment will be performed by the systematic
reviewer. Dual sifting will be performed by a second systematic
reviewer on 5% or 10% of records (depending on database
size), with resolution of discrepancies in discussion with the
senior reviewer if necessary.
Quality control will be performed by the senior systematic
reviewer.
Dual data extraction and quality assessment will be performed
as capacity allows.
Data management (software) Pairwise meta-analyses will be performed using Cochrane

Review Manager (RevMan5).
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‘GRADEpro’ will be used to assess the quality of evidence for
each outcome.

NGA STAR software will be used for study sifting, data
extraction, recording quality assessment using checklists and
generating bibliographies/citations,

Data management for the corresponding Network meta-analysis
are recorded in a separate protocol.

Information sources — databases and dates Sources to be searched: Medline, Medline In-Process, CCTR,
CDSR, DARE, HTA, Embase
Limits (e.g. date, study design):
e Apply standard animal/non-English language exclusion
e Limit to RCTs and systematic reviews in first instance
but download all results
e Dates from 1990

Studies conducted post 1990 will be considered for this review
question, as the GC felt that significant advances have occurred
in antenatal and postnatal respiratory management since this
time period and outcomes for preterm babies prior to 1990 are
not the same as post 1990.

Identify if an update Not an update

Author contacts Developer: NGA

Highlight if amendment to previous protocol For details please see section 4.5 of Developing NICE
guidelines: the manual

Search strategy For details please see appendix B

Data collection process — forms/duplicate A standardised evidence table format will be used, and

published as appendix D (clinical evidence tables) or H
(economic evidence tables).

Data items — define all variables to be collected For details please see evidence tables in appendix D (clinical
evidence tables) or H (economic evidence tables).
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Methods for assessing bias at outcome/study level Standard study checklists were used to critically appraise
individual studies. For details please see section 6.2 of
Developing NICE guidelines: the manual

The risk of bias across all available evidence was evaluated for
each outcome using an adaptation of the ‘Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) toolbox’ developed by the international GRADE
working group http://www.gradeworkinggroup.org/

Criteria for quantitative synthesis (where suitable) For details please see section 6.4 of Developing NICE
guidelines: the manual
Methods for analysis — combining studies and exploring (in)consistency Appraisal of methodological quality:

The methodological quality of each study will be assessed using
an appropriate checklist:

o AMSTAR for systematic reviews
e Cochrane risk of bias tool for RCTs
e Cochrane risk of bias tool for non-randomised studies

The quality of the evidence for an outcome (i.e. across studies)
will be assessed using GRADE.

Synthesis of data:

Pairwise meta-analysis will be conducted where appropriate for
all outcomes.

When meta-analysing continuous data, change scores will be
pooled in preference to final scores.

For details regarding inconsistency, please see the methods
chapter of the full guideline

Minimally important differences:

Default values will be used of: 0.8 and 1.25 for dichotomous
outcomes; 0.5 times SD for continuous outcomes, unless more
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Meta-bias assessment — publication bias, selective reporting bias

Assessment of confidence in cumulative evidence
Rationale/context — Current management

Describe contributions of authors and guarantor

Sources of funding/support
Name of sponsor

Roles of sponsor

PROSPERQO registration number

appropriate values are identified by the Committee or in the
literature.

Mortality — any change (statistically significant)

For details please see section 6.2 of Developing NICE
guidelines: the manual.

If sufficient relevant RCT evidence is available, publication bias
will be explored using RevMan software to examine funnel
plots.

Trial registries will be examined to identify missing evidence:
Clinical trials.gov, NIHR Clinical Trials Gateway

For details please see sections 6.4 and 9.1 of Developing NICE
guidelines: the manual

For details please see the introduction to the evidence review in
the full guideline.

A multidisciplinary committee developed the guideline. The
Committee was convened by The National Guideline Alliance
and chaired by Dr Janet Rennie in line with section 3 of
Developing NICE guidelines: the manual.

Staff from The National Guideline Alliance undertook systematic
literature searches, appraised the evidence, conducted meta-
analysis and cost-effectiveness analysis where appropriate, and
drafted the guideline in collaboration with the committee. For
details please see the methods chapter of the full guideline.

The National Guideline Alliance is funded by NICE and hosted
by the Royal College of Obstetricians and Gynaecologists
The National Guideline Alliance is funded by NICE and hosted
by the Royal College of Obstetricians and Gynaecologists

NICE funds the National Guideline Alliance to develop
guidelines for those working in the NHS, public health, and
social care in England

Not registered
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Review protocol for question 3.3 What is the most effective way of using surfactant in managing respiratory distress
2 syndrome?

Review question in SCOPE What is the effectiveness and safety of surfactant in managing
respiratory distress syndrome and preventing bronchopulmonary
dysplasia?

Review question in guideline What is the most effective way of using surfactant in managing
respiratory distress syndrome?

Type of review question Intervention

Objective of the review To determine the optimal dosing schedule and mode of administration,

in preventing or alleviating the effects of RDS and longer-term sequelae
including BPD

Eligibility criteria — population/disease/condition/issue/domain Preterm babies receiving surfactant

Exclusions:

Preterm babies with any congenital abnormalities except patent ductus
arteriosus

RCTs with <15 participants in each arm will not routinely be included.
Consideration will be given to their inclusion if the evidence from larger
RCTs is judged not to be sufficient — in quality or quantity.

Studies where 50% or less of the mothers of preterm babies have not
received antenatal steroids

Studies where >2/3 of preterm babies receive respiratory support will be
included in the review

Eligibility criteria — intervention(s)/exposure(s)/prognostic factor(s) Surfactant regimens available in the U.K:
Porcactant (Curosurf®)
Beractant (Survanta®)
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Administration techniques of surfactant:
Minimally Invasive Techniques:

-Minimally invasive surfactant therapy (MIST)
-Less invasive surfactant administration (LISA)
-Avoidance of mechanical ventilation (AMV)
-Take care method

Laryngeal Mask Airway (LMA)

Intubated Administered Surfactant:
-Early extubation administration:
-Intubate, surfactant, extubate (InSuRE)
-Intubate surfactant extubate (ISX)
-Conventional endotracheal administration
Eligibility criteria — comparator(s)/control or reference (gold) standard Comparisons
Surfactant administration techniques:

Early extubation following administration of surfactant (INSURE/ISX)
versus conventional endotracheal administration of surfactant with
mechanical ventilation

Minimally invasive techniques (MIST/LISA/AMV) versus endotracheal
tube administration of surfactant

Laryngeal mask airway (LMA) versus endotracheal tube administration
of surfactant

Minimally invasive techniques (MIST/LISA/AMV) versus laryngeal mask
airway (LMA)

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
141


http://www.prisma-statement.org/Extensions/Protocols.aspx

DRAFT FOR CONSULTATION
Respiratory support

Surfactant dosing schedules:

Single dose 100mg/kg surfactant A administration versus single dose
200mg/kg surfactant A administration

Multiple dose surfactant A administration versus single dose surfactant A
administration
Outcomes and prioritisation Critical outcomes:

Mortality prior to discharge

Bronchopulmonary Dysplasia (Oxygen requirements at 36 weeks PMA
or 28 days of age)

Neurodevelopmental outcomes at >18 months:

- Cerebral Palsy (reported as presence or absence of condition, not
severity of condition)

- Neurodevelopmental delay (reported as dichotomous outcomes, not
continuous outcomes such as mean change in score)

o Severe (Score of >2 SD below normal on validated
assessment scales, or on Bayleys assessment scale of
mental developmental index (MDI) or psychomotor
developmental index (PDI) <70 or complete inability to
assign score due to CP or severe cognitive delay)

o Moderate ( Score of 1-2 SD below normal on validated
assessment scales, or on Bayleys assessment scale of MDI
or PDI 70-84 )

- Neurosensory impairment (reported as presence or absence of
condition, not severity of condition)

o Severe hearing impairment (e.g deaf)
o Severe visual impairment (e.g blind)
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Important outcomes:

Days on invasive ventilation

Severe intraventricular haemorrhage (grade 3 or 4)
Pneumothorax

Pulmonary haemorrhage
Eligibility criteria — study design Systematic reviews of RCTs

RCTs

If insufficient RCTs: prospective cohort studies

If insufficient prospective cohort studies: retrospective cohort studies
Other inclusion exclusion criteria Inclusion:

English language

Developed countries with a neonatal care system similar to the UK (e.g

OECD countries)

Studies conducted post 1990

Proposed sensitivity/sub-group analysis, or meta-regression Stratified analyses based on the following sub-groups of preterm babies:

FiO2 at randomisation
<0.29

0.30-0.39

0.4-0.59

20.6

Time to randomisation from birth:
<2 hours
2-6 hours
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>6 hours

Gestational age:
<26+6 weeks
27-31+6 weeks
>32-36+6 weeks

Ventilation:
Invasive ventilation
Non-invasive ventilation
Selection process — duplicate screening/selection/analysis Dual sifting will be undertaken for this question using NGA STAR
software.

Sifting, data extraction, appraisal of methodological quality and GRADE
assessment will be performed by the systematic reviewer. Dual weeding
will be performed by a second systematic reviewer on 5% or 10% of
records (depending on database size), with resolution of discrepancies
in discussion with the senior reviewer if necessary.
Quality control will be performed by the senior systematic reviewer.
Dual data extraction will not be performed for this question.

Data management (software) Pairwise meta-analyses will be performed using Cochrane Review
Manager (RevManb5).
‘GRADEpro’ will be used to assess the quality of evidence for each
outcome.
NGA STAR software will be used for study sifting, data extraction,
recording quality assessment using checklists and generating
bibliographies/citations,
Data management for the corresponding Network meta-analysis are
recorded in a separate protocol.

Information sources — databases and dates Sources to be searched: Medline, Medline In-Process, CCTR, CDSR,
DARE, HTA, Embase
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Identify if an update
Author contacts
Highlight if amendment to previous protocol

Search strategy
Data collection process — forms/duplicate

Data items — define all variables to be collected

Methods for assessing bias at outcome/study level

Criteria for quantitative synthesis (where suitable)

Methods for analysis — combining studies and exploring (in)consistency

Limits (e.g. date, study design):

Apply standard animal/non-English language exclusion

Limit to RCTs and systematic reviews in first instance but download all
results

Dates: from 1990

Studies conducted post 1990 will be considered for this review question,
as the GC felt that significant advances have occurred in ante-natal and
post-natal respiratory management since this time period and outcomes
for preterm babies prior to 1990 are not the same as post 1990.

Not an update
Developer: NGA

For details please see section 4.5 of Developing NICE guidelines: the
manual

For details please see Appendix B

A standardised evidence table format will be used, and published as
appendix D (clinical evidence tables) or H (economic evidence tables).

A standardised evidence table format will be used, and published as
appendix D (clinical evidence tables) or H (economic evidence tables).

Standard study checklists were used to critically appraise individual
studies. For details please see section 6.2 of Developing NICE
guidelines: the manual

The risk of bias across all available evidence was evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations
Assessment, Development and Evaluation (GRADE) toolbox’ developed
by the international GRADE working group
http://www.gradeworkinggroup.org/

For details please see section 6.4 of Developing NICE guidelines: the
manual

Appraisal of methodological quality:
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The methodological quality of each study will be assessed using an
appropriate checklist:

. AMSTAR for systematic reviews
. Cochrane risk of bias tool for RCTs
. Cochrane risk of bias tool for non-randomised studies

The quality of the evidence for an outcome (i.e. across studies) will be
assessed using GRADE.

Synthesis of data:

For details regarding inconsistency, please see the methods chapter of
the full guideline

Minimally important differences:
Default values will be used of: 0.8 and 1.25 for dichotomous outcomes;
0.5 times SD for continuous outcomes, unless more appropriate values
are identified by the guideline committee or in the literature.
Mortality — any change (statistically significant)

Meta-bias assessment — publication bias, selective reporting bias For details please see section 6.2 of Developing NICE guidelines: the
manual.
If sufficient relevant RCT evidence is available, publication bias will be
explored using RevMan software to examine funnel plots.
Trial registries will be examined to identify missing evidence: Clinical
trials.gov, NIHR Clinical Trials Gateway

Assessment of confidence in cumulative evidence For details please see sections 6.4 and 9.1 of Developing NICE
guidelines: the manual

Rationale/context — Current management For details please see the introduction to the evidence review in the full
guideline.
Describe contributions of authors and guarantor A multidisciplinary committee developed the guideline. The committee

was convened by The National Guideline Alliance and chaired by Dr
Janet Rennie in line with section 3 of Developing NICE guidelines: the
manual.

Staff from The National Guideline Alliance undertook systematic
literature searches, appraised the evidence, conducted meta-analysis
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and cost-effectiveness analysis where appropriate, and drafted the
guideline in collaboration with the committee. For details please see the
methods chapter of the full guideline

Sources of funding/support The National Guideline Alliance is funded by NICE and hosted by the
Royal College of Obstetricians and Gynaecologists
Name of sponsor The National Guideline Alliance is funded by NICE and hosted by the
Royal College of Obstetricians and Gynaecologists
Roles of sponsor NICE funds The National Guideline Alliance to develop guidelines for
those working in the NHS, public health, and social care in England
PROSPERQO registration number Not registered
1
2
3

Review protocol for question 3.1 What is the most effective way to administer oxygen during respiratory support?

Review question in SCOPE How should oxygen be administered to ensure effectiveness and safety?

Review question in guideline What is the most effective way to administer oxygen during respiratory
support?

Type of review question Intervention

Objective of the review To determine the optimal method of oxygen administration in preterm babies
requiring respiratory support.

Eligibility criteria — population/disease/condition/issue/domain Preterm babies born who require oxygen during respiratory support:
Exclusions:

- Preterm babies with congenital abnormalities
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- Preterm babies who are ventilated solely due to a specific non-
respiratory comorbidity, such as sepsis, NEC, neurological
disorders, congenital heart disease

- Delivery room resuscitation
- RCTs with <15 participants in each arm will not be included
- Studies with indirect populations will not be considered
Eligibility criteria — intervention(s)/exposure(s)/prognostic factor(s) Type of low-flow oxygen delivered at <1L/min
- Humidified
- Non-humidified

Method of oxygen administration:
- Low-flow systems
o Nasal cannula
o Incubator

Method of oxygen titration:
- Automated
- Manual
Eligibility criteria — comparator(s)/control or reference (gold) standard 1. Type of low-flow oxygen delivered at <1L/min:
- Humidified oxygen vs non-humidified oxygen

2. Method of oxygen administration:
- Nasal cannula vs incubator

3. Method of oxygen titration:
- Automated vs. manual
Outcomes and prioritisation Critical outcomes:

- Bronchopulmonary dysplasia at 36 weeks postmenstrual age or 28
days of age
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- Days of oxygen
- Time spent within optimal target saturation limits

Important outcomes:
- Retinopathy of prematurity
- Nasal trauma
-  Comfort score/ pain score
- Number of manual adjustments of titration
Eligibility criteria — study design - Systematic reviews of RCTs
- RCTs
- Ifiinsufficient RCTs: prospective cohort studies
- If insufficient prospective cohort studies: retrospective cohort
studies
Other inclusion exclusion criteria Inclusion:
- English-language
- Developed countries with a neonatal care system similar to the UK
(e.g. OECD countries)
- Studies conducted post 1990

Proposed sensitivity/sub-group analysis, or meta-regression Stratified analyses based on the following sub-groups of preterm babies:

Gestational age:
- <26+6 weeks
- 27-31+6 weeks
- 32-36+6 weeks

Type of low flow oxygen delivered:
- Incubator
- Nasal cannula
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Selection process — duplicate screening/selection/analysis Sifting, data extraction, appraisal of methodological quality and GRADE
assessment will be performed by the systematic reviewer. Resolution of any
disputes will be with the senior systematic review and the Topic Advisor.
Quality control will be performed by the senior systematic reviewer.

Dual sifting and data extraction will not be undertaken for this question.

Data management (software) Pairwise meta-analyses will be performed using Cochrane Review Manager
(RevManb).
‘GRADEpro’ will be used to assess the quality of evidence for each
outcome.

NGA STAR software will be used for study sifting, data extraction, recording

quality assessment using checklists and generating bibliographies/citations.
Information sources — databases and dates Sources to be searched: Medline, Medline In-Process, CCTR, CDSR,

DARE, HTA, Embase

Limits (e.g. date, study design):

Apply standard animal/non-English language exclusion

Limit to RCTs and systematic reviews in first instance but download all

results

Dates: from 1990

Studies conducted post 1990 will be considered for this review question, as

the GC felt that significant advances have occurred in ante-natal and post-

natal respiratory management since this time period and outcomes for

preterm babies prior to 1990 are not the same as post 1990.

Identify if an update Not an update

Author contacts Developer: NGA

Highlight if amendment to previous protocol For details please see section 4.5 of Developing NICE guidelines: the
manual

Search strategy For details please see appendix B

Data collection process — forms/duplicate A standardised evidence table format will be used, and published as

appendix D (clinical evidence tables) or H (economic evidence tables).
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Data items — define all variables to be collected A standardised evidence table format will be used, and published as
appendix D (clinical evidence tables) or H (economic evidence tables).
Methods for assessing bias at outcome/study level Appraisal of methodological quality:

The methodological quality of each study will be assessed using an
appropriate checklist:

- AMSTAR for systematic reviews

- Cochrane risk of bias tool for RCTs

- Cochrane risk of bias tool for non-randomised studies

The quality of the evidence for an outcome (i.e. across studies) will be
assessed using GRADE.

Standard study checklists were used to critically appraise individual studies.
For details please see section 6.2 of Developing NICE guidelines: the
manual

The risk of bias across all available evidence was evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations
Assessment, Development and Evaluation (GRADE) toolbox’ developed by
the international GRADE working group http://www.gradeworkinggroup.org/

Criteria for quantitative synthesis (where suitable) For details please see section 6.4 of Developing NICE guidelines: the
manual
Methods for analysis — combining studies and exploring (in)consistency Synthesis of data:

Pairwise meta-analysis will be conducted where appropriate

When meta-analysing continuous data, final and change scores will be
pooled and if any studies reports both, the method used in the majority of
studies will be analysed.

Minimally important differences:

The following default values will be used: 0.8 and 1.25 for dichotomous
outcomes; 0.5 times SD for continuous outcomes, unless more appropriate
values are identified by the guideline committee or in the literature.

Mortality — any change (statistically significant)
Double sifting, data extraction and methodological quality assessment:
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Sifting, data extraction, appraisal of methodological quality and GRADE
assessment will be performed by the systematic reviewer. Quality control
will be performed by the senior systematic reviewer. Dual quality
assessment and data extraction will be performed when capacity allows.

Meta-bias assessment — publication bias, selective reporting bias For details please see section 6.2 of Developing NICE guidelines: the
manual.

Assessment of confidence in cumulative evidence For details please see sections 6.4 and 9.1 of Developing NICE guidelines:
the manual

Rationale/context — Current management For details please see the introduction to the evidence review in the full
guideline.

Describe contributions of authors and guarantor A multidisciplinary committee developed the guideline. The committee was

convened by The National Guideline Alliance and chaired by Dr Janet
Rennie in line with section 3 of Developing NICE guidelines: the manual.

Staff from The National Guideline Alliance undertook systematic literature
searches, appraised the evidence, conducted meta-analysis and cost-
effectiveness analysis where appropriate, and drafted the guideline in
collaboration with the committee. For details please see the methods
chapter of the full guideline.

Sources of funding/support The National Guideline Alliance is funded by NICE and hosted by the Royal
College of Obstetricians and Gynaecologists

Name of sponsor The National Guideline Alliance is funded by NICE and hosted by the Royal
College of Obstetricians and Gynaecologists

Roles of sponsor NICE funds The National Guideline Alliance to develop guidelines for those
working in the NHS, public health, and social care in England

PROSPERO registration number Not registered to PROSPERO

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
152


http://www.prisma-statement.org/Extensions/Protocols.aspx
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
https://www.nice.org.uk/article/pmg20/chapter/1-Introduction-and-overview
https://www.nice.org.uk/article/pmg20/chapter/1-Introduction-and-overview
https://www.nice.org.uk/article/pmg20/chapter/1%20Introduction%20and%20overview

DRAFT FOR CONSULTATION
Respiratory support

Review protocol for question 3.2 What is the effectiveness and safety of the different assisted ventilation techniques in
3 preterm babies?

Review question in SCOPE What is the effectiveness and safety of the different assisted ventilation
techniques?

Review question in guideline What is the effectiveness and safety of the different ventilation techniques
in preterm babies needing respiratory support?

Type of review question Intervention

Objective of the review To determine the optimal method of ventilation in preterm babies requiring
respiratory support.

Eligibility criteria — population/disease/condition/issue/domain Preterm babies born who require respiratory support:
Exclusions:

e Preterm babies with any congenital abnormalities except patent
ductus arteriosus

e Preterm babies who are ventilated solely due to a specific non-
respiratory comorbidity, such as sepsis, NEC, neurological
disorders.

e Preterm babies on respiratory support for post-extubation weaning

RCTs with <15 participants in each arm will not routinely be included.
Consideration will be given to their inclusion if the evidence from larger
RCTs is judged not to be sufficient — in quality or quantity.

Studies with indirect populations will not be considered
Eligibility criteria — intervention(s)/exposure(s)/prognostic factor(s) Non-invasive ventilation techniques:
e HiFlow (HF)/ Hi Flow Nasal Cannula (HFNC)/ Humidified, Hi Flow

Nasal Cannula (HHFNC)/ Heated, Humidified, Hi Flow Nasal
Cannula (HHHFNC) — delivered at equal to or more than 5L/min
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e Continuous positive airway pressure therapy (CPAP)

o Bilevel Positive Airway pressure (BiPAP)/ Synchronised Positive
Airway Pressure (SiPAP)

o Nasal intermittent positive pressure ventilation (NIPPV)

Invasive ventilation techniques:
Volume targeted ventilation
¢ Volume guarantee ventilation (VGV)
e Target tidal volume (TTV)
e Pressure regulated volume control (PRVC) ventilation (PRVCV)
¢ Volume limited ventilation (VLV)
e Volume-assured pressure support (VAPS)
e Any synchronised pressure limited ventilation + volume guarantee
e SIMV + volume guarantee

Synchronised pressure limited ventilation
e Assist control ventilation (AC)
e Synchronised intermittent positive pressure ventilation (SIPPV)
o Patient triggered ventilation (PTV)
e Pressure support ventilation (PSV)
e Synchronised time cycled pressure limited ventilation (STCPL)
e Synchronised Intermittent Mandatory Ventilation (SIMV)

Non-synchronised pressure limited ventilation
e Conventional mandatory ventilation (CMV)

e non-triggered / unsynchronised time cycled pressure limited
ventilation (TCPL)

¢ Intermittent mandatory ventilation (IMV)
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High frequency ventilation (HFV)
e High frequency oscillatory ventilation (HFOV)
e High frequency flow interruption (HFFI)

Eligibility criteria — comparator(s)/control or reference (gold) standard Non-invasive ventilation technique comparisons:
1. HiFlow vs CPAP

CPAP vs BiPAP/SIPAP

BiPAP/SIPAP vs Hi Flow

NIPPV vs BiPAP/SiPAP

NIPPV vs CPAP

NIPPV vs Hi Flow

ook wN

Invasive ventilation technique comparisons:

1. Volume targeted vs synchronised pressure limited
Volume targeted vs non-synchronised pressure limited
Volume targeted vs SIMV
Volume targeted vs HFOV
Synchronised pressure limited vs non-synchronised pressure
limited
6. Synchronised pressure limited vs SIMV
7. Synchronised pressure limited vs HFOV
8. SIMV vs non-synchronised pressure limited
9
1

g R WD

. SIMV vs HFOV
0. Non-synchronised pressure limited vs HFOV

Outcomes and prioritisation Critical outcomes:
e Mortality prior to discharge
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e Bronchopulmonary dysplasia (BPD) (oxygen dependency at 36
weeks corrected gestation or 28 days of age)

o Neurodevelopmental outcomes at = 18 months:

o Cerebral palsy (reported as presence or absence of
condition, not severity of condition)

o Neurodevelopmental delay (reported as dichotomous
outcomes, not continuous outcomes such as mean change
in score)

= Severe (score of >2 SD below normal on validated
assessment scales, or on Bayleys assessment
scale of mental developmental index (MDI) or
psychomotor developmental index (PDI) <70 or
complete inability to assign score due to CP or
severe cognitive delay)

= Moderate (score of 1-2 SD below normal on
validated assessment scales, or on Bayleys
assessment scale of MDI or PDI 70-84 )

o Neurosensory impairment (reported as presence or
absence of condition, not severity of condition)

= Severe hearing impairment (e.g deaf)
= Severe visual impairment (e.g blind)

Important outcomes:

e Number of days on invasive ventilation (reported as requiring
intubation)

e Failed non-invasive ventilation
e Pneumothorax
e Parental satisfaction
Eligibility criteria — study design Systematic reviews of RCTs
RCTs
If insufficient RCTs: prospective cohort studies
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If insufficient prospective cohort studies: retrospective cohort studies
Other inclusion exclusion criteria Inclusion:
e English-language
o Developed countries with a neonatal care system similar to the UK
(e.g. OECD countries)
e Studies conducted post 1990

Proposed sensitivity/sub-group analysis, or meta-regression Stratified analyses based on the following sub-groups of ventilated preterm
babies:

Age at randomisation:
e <2 hours after birth
e 2-6 hours
e >6 hours

Gestational age:

e <26+6 weeks

o 27-31+6 weeks

o 32-36+6 weeks

Selection process — duplicate screening/selection/analysis Dual sifting will be undertaken for this question using NGA STAR software.

Sifting, data extraction, appraisal of methodological quality and GRADE
assessment will be performed by the systematic reviewer. Dual weeding
will be performed by a second systematic reviewer on 5% or 10% of
records (depending on database size), with resolution of discrepancies in
discussion with the senior reviewer if necessary.
Quality control will be performed by the senior systematic reviewer.

Dual data extraction will not be performed for this question.

Data management (software) Pairwise meta-analyses will be performed using Cochrane Review
Manager (RevMan5).
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‘GRADEpro’ will be used to assess the quality of evidence for each
outcome.

NGA STAR software will be used for study sifting, data extraction,
recording quality assessment using checklists and generating
bibliographies/citations,

Data management for the corresponding Network meta-analysis are
recorded in a separate protocol.

Information sources — databases and dates Sources to be searched: Medline, Medline In-Process, CCTR, CDSR,
DARE, HTA, Embase
Limits (e.g. date, study design):
e Apply standard animal/non-English language exclusion
e Limit to RCTs and systematic reviews in first instance but download
all results
e Dates: from 1990

Studies conducted post 1990 will be considered for this review question, as
the GC felt that significant advances have occurred in antenatal and
postnatal respiratory management since this time period and outcomes for
preterm babies prior to 1990 are not the same as post 1990.

Identify if an update Not an update

Author contacts Developer: NGA

Highlight if amendment to previous protocol For details please see section 4.5 of Developing NICE guidelines: the
manual

Search strategy For details please see appendix B

Data collection process — forms/duplicate A standardised evidence table format will be used and published as
appendix D (clinical evidence tables) or H (economic evidence tables).

Data items — define all variables to be collected For details please see evidence tables in appendix D (clinical evidence

tables) or H (economic evidence tables).

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
158


http://www.prisma-statement.org/Extensions/Protocols.aspx
https://www.nice.org.uk/article/pmg20/chapter/4-Developing-review-questions-and-planning-the-evidence-review#planning-the-evidence-review
https://www.nice.org.uk/article/pmg20/chapter/4-Developing-review-questions-and-planning-the-evidence-review#planning-the-evidence-review

DRAFT FOR CONSULTATION
Respiratory support

Methods for assessing bias at outcome/study level Standard study checklists were used to critically appraise individual studies.
For details please see section 6.2 of Developing NICE guidelines: the
manual
The risk of bias across all available evidence was evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations
Assessment, Development and Evaluation (GRADE) toolbox’ developed by
the international GRADE working group http://www.gradeworkinggroup.org/

Criteria for quantitative synthesis (where suitable) For details please see section 6.4 of Developing NICE guidelines: the
manual
Methods for analysis — combining studies and exploring (in)consistency Appraisal of methodological quality:

The methodological quality of each study will be assessed using an
appropriate checklist:

. AMSTAR for systematic reviews
. Cochrane risk of bias tool for RCTs
. Cochrane risk of bias tool for non-randomised studies

The quality of the evidence for an outcome (i.e. across studies) will be
assessed using GRADE.

Synthesis of data:

Pairwise meta-analysis will be conducted where appropriate for all other
outcomes.

Network meta-analysis (see separate protocol)

When meta-analysing continuous data, change scores will be pooled in
preference to final scores.

For details regarding inconsistency, please see the methods chapter of the
full guideline

Minimally important differences:

Default values will be used of: 0.8 and 1.25 for dichotomous outcomes; 0.5
times SD for continuous outcomes, unless more appropriate values are
identified by the guideline committee or in the literature.

Mortality — any change (statistically significant)
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Meta-bias assessment — publication bias, selective reporting bias For details please see section 6.2 of Developing NICE guidelines: the
manual.
If sufficient relevant RCT evidence is available, publication bias will be
explored using RevMan software to examine funnel plots.
Trial registries will be examined to identify missing evidence: Clinical
trials.gov, NIHR Clinical Trials Gateway

Assessment of confidence in cumulative evidence For details please see sections 6.4 and 9.1 of Developing NICE guidelines:
the manual

Rationale/context — Current management For details please see the introduction to the evidence review in the full
guideline.

Describe contributions of authors and guarantor A multidisciplinary committee developed the guideline. The committee was

convened by The National Guideline Alliance and chaired by Dr Janet
Rennie in line with section 3 of Developing NICE guidelines: the manual.
Staff from The National Guideline Alliance undertook systematic literature
searches, appraised the evidence, conducted meta-analysis and cost-
effectiveness analysis where appropriate and drafted the guideline in
collaboration with the committee. For details please see the methods
chapter of the full guideline.

Sources of funding/support The National Guideline Alliance is funded by NICE and hosted by the Royal
College of Obstetricians and Gynaecologists

Name of sponsor The National Guideline Alliance is funded by NICE and hosted by the Royal
College of Obstetricians and Gynaecologists

Roles of sponsor NICE funds The National Guideline Alliance to develop guidelines for those
working in the NHS, public health and social care in England

PROSPERQO registration number Not registered
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Review protocol for question 3.7 What is the effectiveness of nitric oxide in preterm babies requiring invasive ventilation?
Review question in SCOPE New question

Review question in guideline What is the effectiveness of nitric oxide in preterm babies requiring
invasive respiratory support?

Type of review question Intervention

Objective of the review To determine the effectiveness of inhaled nitric oxide in babies born
preterm babies that require invasive respiratory support.

Eligibility criteria — population/disease/condition/issue/domain Preterm babies born who require invasive respiratory support:
e Babies born preterm requiring invasive respiratory support

Exclusions:

e Preterm babies with congenital abnormalities excluding patent
ductus arteriosus

e Preterm babies who are ventilated solely due to a specific non-
respiratory comorbidity, such as sepsis, NEC, neurological
disorders.

RCTs with <15 participants in each arm will not routinely be included.
Consideration will be given to their inclusion if the evidence from larger
RCTs is judged not to be sufficient — in quality or quantity.

Eligibility criteria — intervention(s)/exposure(s)/prognostic factor(s) Inhaled nitric oxide
Eligibility criteria — comparator(s)/control or reference (gold) standard Control:
e Placebo/control

Comparisons:
e Nitric oxide vs control
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e Low dose vs high dose nitric oxide
e Early administration vs late administration nitric oxide

Outcomes and prioritisation Critical outcomes:
o Mortality before discharge
e Bronchopulmonary dysplasia (Oxygen dependency at 36 weeks
postmenstrual age or 28 days of age)
e Neurodevelopmental outcome at 218 months:

o Cerebral Palsy (reported as presence or absence of
condition, not severity of condition)

o Neurodevelopmental delay (reported as dichotomous
outcomes, not continuous outcomes such as mean
change in score)

= Severe (Score of >2 SD below normal on
validated assessment scales, or on Bayley’s
assessment scale of mental developmental
index (MDI) or psychomotor developmental
index (PDI) <70 or complete inability to assign
score due to CP or severe cognitive delay)

= Moderate ( Score of 1-2 SD below normal on
validated assessment scales, or on Bayley’s
assessment scale of MDI or PDI 70-84 )

o Neurosensory impairment (reported as
presence or absence of condition, not severity
of condition)

o Severe hearing impairment (e.g deaf)
o Severe visual impairment (e.g blind)

Important outcomes:
e Days on invasive ventilation
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e Severe intraventricular haemorrhage (grade 3 or 4)
e Pulmonary haemorrhage
o Methaemoglobinaemia
Eligibility criteria — study design Systematic reviews of RCTs
RCTs
If insufficient RCTs: prospective cohort studies
If insufficient prospective cohort studies: retrospective cohort studies

Other inclusion exclusion criteria Inclusion:
= English-language
= Developed countries with a neonatal care system similar to the
UK (e.g. OECD countries)
=  Studies conducted post 1990

Proposed sensitivity/sub-group analysis, or meta-regression Stratified analyses based on the following sub-groups of preterm babies
Severity of disease as defined by oxygenation index:
= <10
= 10-19.9
= >20

Post-natal age at initiation of therapy
= <3 days
= >3 days

Gestational age at birth:
= < 26+6 weeks
= 27-31+6 weeks
= 32-36+6 weeks
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Selection process — duplicate screening/selection/analysis Dual sifting will be undertaken for this question using NGA STAR
software.
Sifting, data extraction, appraisal of methodological quality and GRADE
assessment will be performed by the systematic reviewer. Dual weeding
will be performed by a second systematic reviewer on 5% or 10% of
records (depending on database size), with resolution of discrepancies
in discussion with the senior reviewer if necessary.
Quality control will be performed by the senior systematic reviewer.

Dual data extraction will not be performed for this question.

Data management (software) Pairwise meta-analyses will be performed using Cochrane Review
Manager (RevManb5).
‘GRADEpro’ will be used to assess the quality of evidence for each
outcome.
NGA STAR software will be used for study sifting, data extraction,
recording quality assessment using checklists and generating
bibliographies/citations,
Data management for the corresponding Network meta-analysis are
recorded in a separate protocol.

Information sources — databases and dates Sources to be searched: Medline, Medline In-Process, CCTR, CDSR,
DARE, HTA, Embase
Limits (e.g. date, study design):
Apply standard animal/non-English language exclusion
Dates: from 1990

Studies conducted post 1990 will be considered for this review question,
as the GC felt that significant advances have occurred in ante-natal and
post-natal respiratory management since this time period and outcomes
for preterm babies prior to 1990 are not the same as post 1990.

Identify if an update Not an update

Author contacts Developer: NGA

Highlight if amendment to previous protocol For details please see section 4.5 of Developing NICE guidelines: the
manual
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Search strategy
Data collection process — forms/duplicate

Data items — define all variables to be collected

Methods for assessing bias at outcome/study level

Criteria for quantitative synthesis (where suitable)

Methods for analysis — combining studies and exploring (in)consistency

For details please see appendix B

A standardised evidence table format will be used andpublished as
appendix D (clinical evidence tables) or H (economic evidence tables).

For details please see evidence tables in appendix D (clinical evidence
tables) or H (economic evidence tables).

Standard study checklists were used to critically appraise individual
studies. For details please see section 6.2 of Developing NICE
guidelines: the manual

The risk of bias across all available evidence was evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations
Assessment, Development and Evaluation (GRADE) toolbox’ developed
by the international GRADE working group
http://www.gradeworkinggroup.org/

For details please see section 6.4 of Developing NICE guidelines: the
manual
Appraisal of methodological quality:

The methodological quality of each study will be assessed using an
appropriate checklist:

. AMSTAR for systematic reviews
. Cochrane risk of bias tool for RCTs
. Cochrane risk of bias tool for non-randomised studies

The quality of the evidence for an outcome (i.e. across studies) will be
assessed using GRADE.

Synthesis of data:

Pairwise meta-analysis will be conducted where appropriate

When meta-analysing continuous data, final and change scores will be
pooled and if any studies reports both, the method used in the majority
of studies will be analysed.

Minimally important differences:
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Default values will be used of: 0.75 and 1.25 for dichotomous outcomes;
0.5 times SD for continuous outcomes, unless more appropriate values
are identified by the guideline committee or in the literature.
Mortality — any change (statistically significant)

Meta-bias assessment — publication bias, selective reporting bias For details please see section 6.2 of Developing NICE guidelines: the
manual.
If sufficient relevant RCT evidence is available, publication bias will be
explored using RevMan software to examine funnel plots.
Trial registries will be examined to identify missing evidence: Clinical
trials.gov, NIHR Clinical Trials GatewayD

Assessment of confidence in cumulative evidence For details please see sections 6.4 and 9.1 of Developing NICE
guidelines: the manual

Rationale/context — Current management For details please see the introduction to the evidence review in the full
guideline.

Describe contributions of authors and guarantor A multidisciplinary committee developed the guideline. The committee

was convened by The National Guideline Alliance and chaired by Dr
Janet Rennie in line with section 3 of Developing NICE guidelines: the
manual.

Staff from The National Guideline Alliance undertook systematic
literature searches, appraised the evidence, conducted meta-analysis
and cost-effectiveness analysis where appropriate anddrafted the
guideline in collaboration with the committee. For details please see the
methods chapter of the full guideline.

Sources of funding/support The National Guideline Alliance is funded by NICE and hosted by the
Royal College of Obstetricians and Gynaecologists

Name of sponsor The National Guideline Alliance is funded by NICE and hosted by the
Royal College of Obstetricians and Gynaecologists

Roles of sponsor NICE funds The National Guideline Alliance to develop guidelines for
those working in the NHS, public health andsocial care in England

PROSPERQO registration number Not registered
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Appendix B — Literature search strategies

Riterature search strategies for question 1.1 What respiratory support (excluding

©ooo~N O O bW

11
12
13

resuscitation) is the most effective for preterm babies before admission to the
neonatal unit?

Systematic reviews and RCTs
Date of initial search: 22/11/2017

Database(s): Embase 1980 to 2017 Week 47, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018

Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

# Searches

1 exp Infant, Newborn/ use ppez

2 newborn/ use emez

& prematurity/ use emez

4 (infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.

5 (preterm or pre-term or prematur* or pre-matur® or pre?mie* or premie*1).tw.
6 exp low birth weight/ use emez

7 (low adj3 birth adj3 weigh$).tw.

8 (LBW or VLBW).tw.

9 exp Respiratory Distress Syndrome, Newborn/ use ppez

10 neonatal respiratory distress syndrome/ use emez

11 exp Intensive Care, Neonatal/ use ppez

12 newborn intensive care/ use emez

13 exp Intensive Care Units, Neonatal/ use ppez

14 neonatal intensive care unit/ use emez

15 (special and care and baby and unit*).tw.

16 ((newborn or neonatal or neo-natal) adj ICU*1).tw.

17 ((newborn or neonat* or neo-nat* or prematur® or preterm or pre-term or pre?mie* or premie*1) adj2 (unit or care or

department* or facilit* or hospital*)).tw.
18 (SCBU or NICU).tw.

19 or/1-18

20 Time Factors/

21 Time-to- Treatment/
22 exp Perinatal Care/
23 Infant Mortality/

24 or/20-23 use ppez
25 Premature Birth/
26 Delivery Rooms/
27 25 or 26 use ppez
28 24 and 27

29 time factor/

30 time to treatment/

31 perinatal period/

32 newborn period/

33 newborn morbidity/ or newborn mortality/ or infant mortality/

34 or/29-33 use emez

35 exp "immature and premature labor"/

36 delivery room/ or delivery/

37 35 or 36 use emez

38 34 and 37

39 (birth or born or labo?r or gold* hour or first hour or first day or twenty four hours or (gold* adj2 minute*) or ((delivery
or labo?r or obstetric) adj2 (room* or suite*))).ti.

40 ((initial or first or early) adj2 (manag* or stabili* or support*)).ti.

41 ((before or prior or time) adj2 admission).ti.
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# Searches

42 or/39-41

43 28 or 38 or 42

44 19 and 43

45 exp Respiration, Artificial/
46 exp Ventilators, Mechanical/
47 exp Intubation, Intratracheal/
48 exp Pulmonary Surfactants/
49 Airway Extubation/

50 Oxygen Inhalation Therapy/
51 or/45-50 use ppez

52 exp artificial ventilation/

53 exp assisted ventilation/

54 exp respiratory tract intubation/
55 respiratory care/

56 oxygen therapy/
57 extubation/
58 *surfactant/

59 lung surfactant/

60 or/52-59 use emez

61 ((respirat* or breath* or airway* or oxygen*) adj3 (support* or assist* or artificial or control* or oscillat* or
pressure)).tw.

62 ventilat*.tw.

63 nasal cannula.tw.

64 (hi flow or HF or HFNC or HHFNC or HHHFNC or CPAP or MIST or LISA or AMV or INSURE or ISX).tw.
65 surfactant®.tw.

66 (intubat* or extubat* or endotracheal).tw.
67 or/61-66

68 51 or 60 or 67

69 44 and 68

70 Letter/ use ppez

7 letter.pt. or letter/ use emez

72 note.pt.

73 editorial.pt.

74 Editorial/ use ppez

75 News/ use ppez

76 exp Historical Article/ use ppez

77 Anecdotes as Topic/ use ppez

78 Comment/ use ppez

79 Case Report/ use ppez

80 case report/ or case study/ use emez
81 (letter or comment*).ti.

82 or/70-81

83 randomized controlled trial/ use ppez
84 randomized controlled trial/ use emez
85 random*.ti,ab.

86 or/83-85

87 82 not 86

88 animals/ not humans/ use ppez

89 animal/ not human/ use emez

90 nonhuman/ use emez

91 exp Animals, Laboratory/ use ppez
92 exp Animal Experimentation/ use ppez
93 exp Animal Experiment/ use emez
94 exp Experimental Animal/ use emez
95 exp Models, Animal/ use ppez

96 animal model/ use emez

97 exp Rodentia/ use ppez

98 exp Rodent/ use emez

99 (rat or rats or mouse or mice).ti.

100 or/87-99

101 69 not 100

102 Meta-Analysis/

103 Meta-Analysis as Topic/

104 systematic review/

105 meta-analysis/

106 (meta analy* or metanaly* or metaanaly*).ti,ab.

107 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.
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#

108
109
110
111
112

113
114
115
116
117
118

119
120

121
122

123
124
125
126
127
128
129
130

Searches

((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

(search strategy or search criteria or systematic search or study selection or data extraction).ab.

(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation
index or bids or cancerlit).ab.

cochrane.jw.

((pool* or combined) adj2 (data or trials or studies or results)).ab.

or/102-103,106,108-113 use ppez

or/104-107,109-114 use emez

or/115-116

clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or
(placebo or randomi#ed or randomly).ab. or trial.ti.

118 use ppez

(controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or drug therapy.fs. or (groups or
placebo or randomi#ed or randomly or trial).ab.

120 use ppez

crossover procedure/ or double blind procedure/ or randomized controlled trial/ or single blind procedure/ or (assign*
or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*) or factorial* or placebo* or random* or
volunteer®).ti,ab.

122 use emez

119 or 121

123 or 124

117 or 125

101 and 126

limit 127 to english language

limit 128 to yr="1990 -Current"

remove duplicates from 129

Observational studies

Date of initial search: 22/11/2017

Database(s): Embase 1980 to 2017 Week 47, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018

Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

O©oO~NOOUIAWN =

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur* or pre-matur® or pre?mie* or premie*1).tw.
exp low birth weight/ use emez

(low adj3 birth adj3 weigh$).tw.

(LBW or VLBW).tw.

exp Respiratory Distress Syndrome, Newborn/ use ppez

neonatal respiratory distress syndrome/ use emez

exp Intensive Care, Neonatal/ use ppez

newborn intensive care/ use emez

exp Intensive Care Units, Neonatal/ use ppez

neonatal intensive care unit/ use emez

(special and care and baby and unit*).tw.

((newborn or neonatal or neo-natal) adj ICU*1).tw.

((newborn or neonat* or neo-nat* or prematur® or preterm or pre-term or pre?mie* or premie*1) adj2 (unit or care or
department* or facilit* or hospital*)).tw.

(SCBU or NICU).tw.

or/1-18

Time Factors/

Time-to- Treatment/
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# Searches
22 exp Perinatal Care/
23 Infant Mortality/

24 or/20-23 use ppez
25 Premature Birth/
26 Delivery Rooms/
27 25 or 26 use ppez
28 24 and 27

29 time factor/

30 time to treatment/

31 perinatal period/

32 newborn period/

33 newborn morbidity/ or newborn mortality/ or infant mortality/

34 or/29-33 use emez

35 exp "immature and premature labor"/

36 delivery room/ or delivery/

37 35 or 36 use emez

38 34 and 37

39 (birth or born or labo?r or gold* hour or first hour or first day or twenty four hours or (gold* adj2 minute*) or ((delivery
or labour or labor or obstetric) adj2 (room* or suite*))).ti.

40 ((initial or first or early) adj2 (manag* or stabili* or support*)).ti.

41 ((before or prior or time) adj2 admission).ti.

42 or/39-41

43 28 or 38 or 42

44 19 and 43

45 exp Respiration, Atrtificial/
46 exp Ventilators, Mechanical/
47 exp Intubation, Intratracheal/
48 exp Pulmonary Surfactants/
49 Airway Extubation/

50 Oxygen Inhalation Therapy/
51 or/45-50 use ppez

52 exp artificial ventilation/

53 exp assisted ventilation/

54 exp respiratory tract intubation/
55 respiratory care/

56 oxygen therapy/
57 extubation/
58 *surfactant/

59 lung surfactant/

60 or/52-59 use emez

61 ((respirat* or breath* or airway* or oxygen*) adj3 (support* or assist* or artificial or control* or oscillat* or
pressure)).tw.

62 ventilat*.tw.

63 nasal cannula.tw.

64 (hi flow or HF or HFNC or HHFNC or HHHFNC or CPAP or MIST or LISA or AMV or INSURE or ISX).tw.
65 surfactant®.tw.

66 (intubat* or extubat™ or endotracheal).tw.
67 or/61-66

68 51 or 60 or 67

69 44 and 68

70 Letter/ use ppez

71 letter.pt. or letter/ use emez

72 note.pt.

73 editorial.pt.

74 Editorial/ use ppez

75 News/ use ppez

76 exp Historical Article/ use ppez

77 Anecdotes as Topic/ use ppez

78 Comment/ use ppez

79 Case Report/ use ppez

80 case report/ or case study/ use emez
81 (letter or comment™*).ti.

82 or/70-81

83 randomized controlled trial/ use ppez
84 randomized controlled trial/ use emez

85 random*.ti,ab.
86 or/83-85
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87 82 not 86

88 animals/ not humans/ use ppez

89 animal/ not human/ use emez

90 nonhuman/ use emez

91 exp Animals, Laboratory/ use ppez
92 exp Animal Experimentation/ use ppez
93 exp Animal Experiment/ use emez
94 exp Experimental Animal/ use emez
95 exp Models, Animal/ use ppez

96 animal model/ use emez

97 exp Rodentia/ use ppez

98 exp Rodent/ use emez

99 (rat or rats or mouse or mice).ti.

100 or/87-99

101 69 not 100

102 Epidemiologic Studies/

103 Case Control Studies/

104 Retrospective Studies/

105 Cohort Studies/

106 Longitudinal Studies/

107 Follow-Up Studies/

108 Prospective Studies/

109 Cross-Sectional Studies/

110 or/102-109 use ppez

111 clinical study/

112 case control study/

113 family study/

114 longitudinal study/

115 retrospective study/

116 prospective study/

117 cohort analysis/

118 or/111-117 use emez

119 ((retrospective$ or cohort$ or longitudinal or follow?up or prospective or cross section$) adj3 (stud$ or research or
analys$)).ti.

120 110 or 118 or 119

121 101 and 120

122 limit 121 to english language

123 limit 122 to yr="1990 -Current"

124 remove duplicates from 123

Health economics
Date of initial search: 22/11/2017

Database(s): Embase 1980 to 2017 Week 47, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018

Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present
#  Searches
exp Infant, Newborn/ use ppez
newborn/ use emez
prematurity/ use emez
(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1).tw.
exp low birth weight/ use emez
(low adj3 birth adj3 weigh$).tw.
(LBW or VLBW).tw.
exp Respiratory Distress Syndrome, Newborn/ use ppez
neonatal respiratory distress syndrome/ use emez
exp Intensive Care, Neonatal/ use ppez
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# Searches

12 newborn intensive care/ use emez

13 exp Intensive Care Units, Neonatal/ use ppez

14 neonatal intensive care unit/ use emez

15 (special and care and baby and unit*).tw.

16 ((newborn or neonatal or neo-natal) adj ICU*1).tw.

17 ((newborn or neonat* or neo-nat* or prematur® or preterm or pre-term or pre?mie* or premie*1) adj2 (unit or care or

department* or facilit* or hospital*)).tw.
18 (SCBU or NICU).tw.

19 or/1-18

20 Time Factors/

21 Time-to- Treatment/
22 exp Perinatal Care/
23 Infant Mortality/

24 or/20-23 use ppez
25 Premature Birth/
26 Delivery Rooms/
27 25 or 26 use ppez
28 24 and 27

29 time factor/

30 time to treatment/

31 perinatal period/

32 newborn period/

33 newborn morbidity/ or newborn mortality/ or infant mortality/

34 or/29-33 use emez

35 exp "immature and premature labor"/

36 delivery room/ or delivery/

37 35 or 36 use emez

38 34 and 37

39 (birth or born or labo?r or gold* hour or first hour or first day or twenty four hours or (gold* adj2 minute*) or ((delivery
or labour or labor or obstetric) adj2 (room* or suite*))).ti.

40 ((initial or first or early) adj2 (manag* or stabili* or support™)).ti.

41 ((before or prior or time) adj2 admission).ti.

42 or/39-41

43 28 or 38 or 42

44 19 and 43

45 exp Respiration, Artificial/
46 exp Ventilators, Mechanical/
47 exp Intubation, Intratracheal/
48 exp Pulmonary Surfactants/
49 Airway Extubation/

50 Oxygen Inhalation Therapy/
51 or/45-50 use ppez

52 exp artificial ventilation/

53 exp assisted ventilation/

54 exp respiratory tract intubation/
55 respiratory care/

56 oxygen therapy/
57 extubation/
58 *surfactant/

59 lung surfactant/

60 or/52-59 use emez

61 ((respirat* or breath* or airway* or oxygen*) adj3 (support* or assist* or artificial or control* or oscillat* or
pressure)).tw.

62 ventilat*.tw.

63 nasal cannula.tw.

64 (hi flow or HF or HFNC or HHFNC or HHHFNC or CPAP or MIST or LISA or AMV or INSURE or ISX).tw.
65 surfactant®.tw.

66 (intubat* or extubat™ or endotracheal).tw.
67 or/61-66

68 51 or 60 or 67

69 44 and 68

70 Letter/ use ppez

71 letter.pt. or letter/ use emez

72 note.pt.

73 editorial.pt.

74 Editorial/ use ppez

75 News/ use ppez
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#
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

Searches

exp Historical Article/ use ppez
Anecdotes as Topic/ use ppez
Comment/ use ppez

Case Report/ use ppez

case report/ or case study/ use emez
(letter or comment™).ti.

or/70-81

randomized controlled trial/ use ppez
randomized controlled trial/ use emez
random*.ti,ab.

or/83-85

82 not 86

animals/ not humans/ use ppez
animal/ not human/ use emez
nonhuman/ use emez

exp Animals, Laboratory/ use ppez
exp Animal Experimentation/ use ppez
exp Animal Experiment/ use emez
exp Experimental Animal/ use emez
exp Models, Animal/ use ppez
animal model/ use emez

exp Rodentia/ use ppez

exp Rodent/ use emez

(rat or rats or mouse or mice).ti.
or/87-99

69 not 100

Economics/

Value of life/

exp "Costs and Cost Analysis"/

exp Economics, Hospital/

exp Economics, Medical/
Economics, Nursing/

Economics, Pharmaceutical/

exp "Fees and Charges"/

exp Budgets/

or/102-110 use ppez

health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

or/112-117 use emez

budget*.ti,ab.

cost* ti.

(economic* or pharmaco?economic®).ti.
(price* or pricing*).ti,ab.

(cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
(financ* or fee or fees).ti,ab.

(value adj2 (money or monetary)).ti,ab.
or/119-124

111 or 118 or 126

101 and 127

limit 128 to english language

limit 129 to yr="1990 -Current"
remove duplicates from 130

Systematic reviews, RCTs and Health economics

Date of initial search: 23/11/2017

Database(s): The Cochrane Library, issue 11 of 12, November 2017
Date of updated search: 02/07/2018

Database(s): The Cochrane Library, issue 7 of 12, July 2018
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ID Search

#1 MeSH descriptor: [Infant, Newborn] explode all trees

#2 (infan* or neonat* or neo-nat* or newborn* or baby or babies)

#3 (preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1)

#4 (low near birth near weigh*)

#5 MeSH descriptor: [Intensive Care, Neonatal] this term only

#6 MeSH descriptor: [Intensive Care Units, Neonatal] this term only

#7 (special and care and baby and unit*)

#8 ((newborn or neonatal or neo-natal) near (ICU*1 or unit*))

#9 (SCBU or NICU)

#10 {or #1-#9}

#11 MeSH descriptor: [Time Factors] this term only

#12 MeSH descriptor: [Time-to-Treatment] this term only

#13 MeSH descriptor: [Perinatal Care] this term only

#14 MeSH descriptor: [Infant Mortality] explode all trees

#15 {or #11-#14}

#16 MeSH descriptor: [Obstetric Labor, Premature] explode all trees

#17 MeSH descriptor: [Delivery Rooms] this term only

#18 #16 or #17

#19 #15 and #18

#20 (birth or born or labo?r or gold* hour or first hour or first day or twenty four hours or (gold* near/2 minute*)
or ((delivery or labour or labor or obstetric) near/2 (room* or suite*))):ti

#21 ((initial or first or early) near/2 (manag* or stabili* or support®)):ti

#22 ((before or prior or time) near/2 admission):ti

#23 {or #20-#22}

#24 #19 or #23

#25 #10 and #24

#26 MeSH descriptor: [Respiration, Artificial] explode all trees

#27 MeSH descriptor: [Ventilators, Mechanical] explode all trees

#28 MeSH descriptor: [Intubation, Intratracheal] explode all trees

#29 MeSH descriptor: [Pulmonary Surfactants] explode all trees

#30 MeSH descriptor: [Airway Extubation] explode all trees

#31 MeSH descriptor: [Oxygen Inhalation Therapy] this term only

#32 ((respirat* or breath* or airway* or oxygen*) near/3 (support* or assist* or artificial or control* or oscillat* or
pressure))

#33 ventilat*

#34 nasal cannula

#35 (hi flow or HF or HFNC or HHFNC or HHHFNC or CPAP or MIST or LISA or AMV or INSURE or ISX)

#36 surfactant®

#37 (intubat* or extubat* or endotracheal)

#38 {or #26-#37}

#39 #25 and #38 Publication Year from 1990 to 2017

Literature search strategies for question 3.3 What is the most effective way of
using surfactant in managing respiratory distress syndrome?

Systematic reviews and RCTs
Date of initial search: 01/11/2017

Database(s): Embase 1980 to 2017 Week 41, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018

Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1).tw.

O~ WN =3

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT
(October 2018)
174



DRAFT FOR CONSULTATION

# Searches

6 exp low birth weight/ use emez

7 (low adj3 birth adj3 weigh*).tw.

8 (LBW or VLBW or ELBW).tw.

9 exp Intensive Care, Neonatal/ use ppez
10 newborn intensive care/ use emez

11 exp Intensive Care Units, Neonatal/ use ppez
12 neonatal intensive care unit/ use emez
13 newborn care/ use emez

14 (special and care and baby and unit*).tw.
15 ((newborn or neonatal or neo-natal) adj3 (ICU*1 or unit*)).tw.
16 (SCBU or NICU).tw.

17 or/1-16

18 exp Pulmonary Surfactants/ use ppez

19 surfactant/ use emez

20 lung surfactant/ use emez

21 poractant/ use emez

22 beractant/ use emez

23 surfactant™.tw.

24 (poractant* or curosurf).tw.

25 (beractant* or survanta or alveofact).tw.

26 or/18-25

27 17 and 26

28 Letter/ use ppez

29 letter.pt. or letter/ use emez
30 note.pt.

31 editorial.pt.

32 Editorial/ use ppez

33 News/ use ppez

34 exp Historical Article/ use ppez

35 Anecdotes as Topic/ use ppez

36 Comment/ use ppez

37 Case Report/ use ppez

38 case report/ or case study/ use emez
39 (letter or comment*).ti.

40 or/28-39

41 randomized controlled trial/ use ppez
42 randomized controlled trial/ use emez
43 random*.ti,ab.

44 or/41-43

45 40 not 44

46 animals/ not humans/ use ppez

47 animal/ not human/ use emez

48 nonhuman/ use emez

49 exp Animals, Laboratory/ use ppez
50 exp Animal Experimentation/ use ppez
51 exp Animal Experiment/ use emez
52 exp Experimental Animal/ use emez
53 exp Models, Animal/ use ppez

54 animal model/ use emez

55 exp Rodentia/ use ppez

56 exp Rodent/ use emez

57 (rat or rats or mouse or mice).ti.

58 or/45-57

59 27 not 58

60 limit 59 to english language
61 limit 60 to yr="1990 -Current"
62 Meta-Analysis/

63 Meta-Analysis as Topic/

64 systematic review/

65 meta-analysis/

66 (meta analy* or metanaly* or metaanaly*).ti,ab.

67 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

68 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

69 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

70 (search strategy or search criteria or systematic search or study selection or data extraction).ab.
71 (search* adj4 literature).ab.
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72

73
74
75
76
77
78

79
80

81
82

83
84
85
86
87
88

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation
index or bids or cancerlit).ab.

cochrane.jw.

((pool* or combined) adj2 (data or trials or studies or results)).ab.

or/62-63,66,68-73 use ppez

or/64-67,69-74 use emez

or/75-76

clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or
(placebo or randomi#ed or randomly).ab. or trial.ti.

78 use ppez

(controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or drug therapy.fs. or (groups or
placebo or randomi#ed or randomly or trial).ab.

80 use ppez

crossover procedure/ or double blind procedure/ or randomized controlled trial/ or single blind procedure/ or (assign®
or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*) or factorial* or placebo* or random* or
volunteer®).ti,ab.

82 use emez

79 or 81

83 or 84

77 or 85

61 and 86

remove duplicates from 87

Observational studies

Date of initial search: 01/11/2017

Database(s): Embase 1980 to 2017 Week 44, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018

Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

#  Searches

©oO~NOOPAWN =

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1).tw.
exp low birth weight/ use emez

(low adj3 birth adj3 weigh*).tw.

(LBW or VLBW or ELBW).tw.

exp Intensive Care, Neonatal/ use ppez

newborn intensive care/ use emez

exp Intensive Care Units, Neonatal/ use ppez

neonatal intensive care unit/ use emez

newborn care/ use emez

(special and care and baby and unit*).tw.

((newborn or neonatal or neo-natal) adj3 (ICU*1 or unit*)).tw.
(SCBU or NICU).tw.

or/1-16

exp Pulmonary Surfactants/ use ppez

surfactant/ use emez

lung surfactant/ use emez

poractant/ use emez

beractant/ use emez

surfactant®.tw.

(poractant* or curosurf).tw.

(beractant* or survanta or alveofact).tw.

or/18-25

17 and 26

Letter/ use ppez
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# Searches
29 letter.pt. or letter/ use emez
30 note.pt.

31 editorial.pt.
32 Editorial/ use ppez

33 News/ use ppez

34 exp Historical Article/ use ppez

35 Anecdotes as Topic/ use ppez

36 Comment/ use ppez

37 Case Report/ use ppez

38 case report/ or case study/ use emez
39 (letter or comment®).ti.

40 or/28-39

41 randomized controlled trial/ use ppez
42 randomized controlled trial/ use emez
43 random®.ti,ab.

44 or/41-43

45 40 not 44

46 animals/ not humans/ use ppez

47 animal/ not human/ use emez

48 nonhuman/ use emez

49 exp Animals, Laboratory/ use ppez
50 exp Animal Experimentation/ use ppez
51 exp Animal Experiment/ use emez
52 exp Experimental Animal/ use emez
53 exp Models, Animal/ use ppez

54 animal model/ use emez

55 exp Rodentia/ use ppez

56 exp Rodent/ use emez

57 (rat or rats or mouse or mice).ti.

58 or/45-57

59 27 not 58

60 limit 59 to english language
61 limit 60 to yr="1990 -Current"
62 Epidemiologic Studies/

63 Case Control Studies/

64 Retrospective Studies/

65 Cohort Studies/

66 Longitudinal Studies/

67 Follow-Up Studies/

68 Prospective Studies/

69 Cross-Sectional Studies/
70 or/62-69 use ppez

71 clinical study/

72 case control study/

73 family study/

74 longitudinal study/

75 retrospective study/

76 prospective study/

77 cohort analysis/

78 or/71-77 use emez

79 ((retrospective$ or cohort$ or longitudinal or follow?up or prospective or cross section$) adj3 (stud$ or research or
analys$)).ti.

80 70 or 78 or 79
81 61 and 80
82 remove duplicates from 81

Health economics
Date of initial search: 01/11/2017

Database(s): Embase 1980 to 2017 Week 44, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018
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1 Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
2 Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
3 1946 to Present

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur* or pre-matur* or pre?mie* or premie*1).tw.
exp low birth weight/ use emez

(low adj3 birth adj3 weigh*).tw.

(LBW or VLBW or ELBW).tw.

exp Intensive Care, Neonatal/ use ppez

10  newborn intensive care/ use emez

11 exp Intensive Care Units, Neonatal/ use ppez
12 neonatal intensive care unit/ use emez

13 newborn care/ use emez

14  (special and care and baby and unit*).tw.

15  ((newborn or neonatal or neo-natal) adj3 (ICU*1 or unit*)).tw.
16 (SCBU or NICU).tw.

17  or/1-16

18  exp Pulmonary Surfactants/ use ppez

19  surfactant/ use emez

20  lung surfactant/ use emez

21 poractant/ use emez

22  Dberactant/ use emez

23  surfactant®.tw.

24 (poractant™ or curosurf).tw.

25  (beractant* or survanta or alveofact).tw.

26 or/18-25

27 17 and 26

28  Letter/ use ppez

29 letter.pt. or letter/ use emez

30 note.pt.

31 editorial.pt.

O©oO~NOOAWN -3

33  News/ use ppez

34 exp Historical Article/ use ppez

35  Anecdotes as Topic/ use ppez

36 Comment/ use ppez

37  Case Report/ use ppez

38 case report/ or case study/ use emez
39  (letter or comment®).ti.

40  or/28-39

41 randomized controlled trial/ use ppez
42 randomized controlled trial/ use emez
43  random*.ti,ab.

44 or/41-43

45 40 not 44

46  animals/ not humans/ use ppez

47  animal/ not human/ use emez

48  nonhuman/ use emez

49  exp Animals, Laboratory/ use ppez
50 exp Animal Experimentation/ use ppez
51 exp Animal Experiment/ use emez
52  exp Experimental Animal/ use emez
53  exp Models, Animal/ use ppez

54  animal model/ use emez

55  exp Rodentia/ use ppez

56  exp Rodent/ use emez

57  (rat or rats or mouse or mice).ti.

58  or/45-57

59 27 not 58

60 limit 59 to english language

61 limit 60 to yr="1990 -Current"

62  Economics/

63  Value of life/
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exp "Costs and Cost Analysis"/

exp Economics, Hospital/

exp Economics, Medical/

Economics, Nursing/

Economics, Pharmaceutical/

exp "Fees and Charges"/

exp Budgets/

or/62-70 use ppez

health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

or/72-77 use emez

budget*.ti,ab.

cost*.ti.

(economic* or pharmaco?economic®).ti.
(price* or pricing*).ti,ab.

(cost™* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
(financ* or fee or fees).ti,ab.

(value adj2 (money or monetary)).ti,ab.
or/79-84

71 or 78 or 86

61 and 87

remove duplicates from 88

The Cochrane Library
Date of initial search: 01/11/2017

Database(s): The Cochrane Library, issue 10 of 12, October 2017

Date of updated search: 02/07/2018

Database(s): The Cochrane Library, issue 7 of 12, July 2018
ID Search

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16

MeSH descriptor: [Infant, Newborn] explode all trees

(infan* or neonat* or neo-nat* or newborn* or baby or babies)
(preterm or pre-term or prematur* or pre-matur® or pre?mie* or premie*1)
(low near birth near weigh*)

MeSH descriptor: [Intensive Care, Neonatal] this term only
MeSH descriptor: [Intensive Care Units, Neonatal] this term only
(special and care and baby and unit*)

((newborn or neonatal or neo-natal) near (ICU*1 or unit*))
(SCBU or NICU)

{or #1-#9}

MeSH descriptor: [Pulmonary Surfactants] explode all trees
surfactant”

(poractant* or curosurf)

(beractant* or survanta or alveofact)

{or #11-#14}

#10 and #15 Publication Year from 1990 to 2017

Biterature search strategies for question 3.1 What is the most effective way to
administer oxygen during respiratory support?

7
8

9
10
11

12

Date of initial search: 27/03/18

Database(s): Embase 1980 to 2018 Week 13, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018
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1 Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
2 Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
3 1946 to Present

O©oO~NOOAWN -3

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur* or pre-matur* or pre?mie* or premie*1).tw.
exp low birth weight/ use emez

(low adj3 birth adj3 weigh*).tw.

(LBW or VLBW).tw.

exp Intensive Care, Neonatal/ use ppez
newborn intensive care/ use emez

exp Intensive Care Units, Neonatal/ use ppez
neonatal intensive care unit/ use emez
(special and care and baby and unit*).tw.
((newborn or neonatal) adj ICU*1).tw.

(SCBU or NICU).tw.

exp Respiratory Distress Syndrome, Newborn/ use ppez
neonatal respiratory distress syndrome/ use emez
or/1-17

exp *oxygen therapy/ use emez

oxygen/ad, ih, na use emez

exp Oxygen/ad, th use ppez

exp *Oxygen Inhalation Therapy/ use ppez
((oxygen* or 02) adj3 (admin* or automat* or deliver* or humidif* or non humidif* or nonhumidif* or unhumidif* or
incubat™ or inhal* or low flow* or manual or method* or nasal cannula* or intranasal* or titrat*)).tw.
or/19-23

18 and 24

limit 25 to english language

limit 26 to yr="1990 -Current"

Letter/ use ppez

letter.pt. or letter/ use emez

note.pt.

editorial.pt.

Editorial/ use ppez

News/ use ppez

exp Historical Article/ use ppez

Anecdotes as Topic/ use ppez

Comment/ use ppez

Case Report/ use ppez

case report/ or case study/ use emez

(letter or comment*).ti.

or/28-39

randomized controlled trial/ use ppez
randomized controlled trial/ use emez
random*.ti,ab.

or/41-43

40 not 44

animals/ not humans/ use ppez

animal/ not human/ use emez

nonhuman/ use emez

exp Animals, Laboratory/ use ppez

exp Animal Experimentation/ use ppez

exp Animal Experiment/ use emez

exp Experimental Animal/ use emez

exp Models, Animal/ use ppez

animal model/ use emez

exp Rodentia/ use ppez

exp Rodent/ use emez

(rat or rats or mouse or mice).ti.

or/45-57

27 not 58

remove duplicates from 59
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Health economics
Date of initial search: 27/03/18

Database(s): Embase 1980 to 2018 Week 13, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 03/07/2018

Database(s): Embase 1980 to 2018 Week 27, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or newborn* or baby or babies).ti,ab,jw,nw.

(preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1).tw.

exp low birth weight/ use emez

(low adj3 birth adj3 weigh*).tw.

(LBW or VLBW).tw.

exp Intensive Care, Neonatal/ use ppez

10  newborn intensive care/ use emez

11 exp Intensive Care Units, Neonatal/ use ppez

12 neonatal intensive care unit/ use emez

13  (special and care and baby and unit*).tw.

14  ((newborn or neonatal) adj ICU*1).tw.

15  (SCBU or NICU).tw.

16 exp Respiratory Distress Syndrome, Newborn/ use ppez

17  neonatal respiratory distress syndrome/ use emez

18  or/1-17

19  exp *oxygen therapy/ use emez

20 oxygen/ad, ih, na use emez

21 oxygen breathing/ use emez

22  oxygen administration kit/ use emez

23  oxygen delivery device/ use emez

24 neonatal incubator/ use emez

25 nasal oxygen catheter/ use emez or exp nasal cannula/ use emez

26  exp respiratory gas humidifier/ use emez

27  exp Oxygen/ad, th use ppez

28  exp *Oxygen Inhalation Therapy/ use ppez

29  Incubators, Infant/ use ppez

30 Cannula/ use ppez

31 Humidifiers/ use ppez

32  ((oxygen* or 02) adj3 (admin* or automat* or deliver* or humidif* or non humidif* or nonhumidif* or unhumidif* or
incubat* or inhal* or low flow* or manual* or method* or nasal cannula* or intranasal* or titrat*)).tw.

33  or/19-32

34 18and 33

35 limit 34 to english language

36  limit 35 to yr="1990 -Current"

37  Letter/ use ppez

38 letter.pt. or letter/ use emez

39 note.pt.

40  editorial.pt.

41 Editorial/ use ppez

42 News/ use ppez

43  exp Historical Article/ use ppez

44  Anecdotes as Topic/ use ppez

45  Comment/ use ppez

46  Case Report/ use ppez

47  case report/ or case study/ use emez

48  (letter or comment®).ti.

49  0r/37-48

50 randomized controlled trial/ use ppez

51 randomized controlled trial/ use emez

O©oO~NO A WN = F
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random*.ti,ab.

or/50-52

49 not 53

animals/ not humans/ use ppez
animal/ not human/ use emez
nonhuman/ use emez

exp Animals, Laboratory/ use ppez
exp Animal Experimentation/ use ppez
exp Animal Experiment/ use emez
exp Experimental Animal/ use emez
exp Models, Animal/ use ppez
animal model/ use emez

exp Rodentia/ use ppez

exp Rodent/ use emez

(rat or rats or mouse or mice).ti.
or/54-66

36 not 67

remove duplicates from 68
Economics/

Value of life/

exp "Costs and Cost Analysis"/

exp Economics, Hospital/

exp Economics, Medical/
Economics, Nursing/

Economics, Pharmaceutical/

exp "Fees and Charges"/

exp Budgets/

(or/70-78) use ppez

health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

(or/80-85) use emez

budget*.ti,ab.

cost*.ti.

(economic* or pharmaco?economic*).ti.
(price* or pricing*).ti,ab.

(cost* adj2 (effective™ or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
(financ* or fee or fees).ti,ab.

(value adj2 (money or monetary)).ti,ab.
or/87-92

79 or 86 or 94

69 and 95

1 Date of initial search: 27/03/2018
2 Database: The Cochrane Library, issue 3 of 12, March 2018
3 Date of updated search: 02/07/2018

4 Database: The Cochrane Library, issue 7 of 12, July 2018
ID search

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12

MeSH descriptor: [Infant, Newborn] explode all trees

(infan* or neonat* or neo-nat* or newborn* or baby or babies)

(preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1)
(low near birth near weigh*)

MeSH descriptor: [Intensive Care, Neonatal] this term only

MeSH descriptor: [Intensive Care Units, Neonatal] this term only

(special and care and baby and unit*)

((newborn or neonatal or neo-natal) near (ICU*1 or unit*))

(SCBU or NICU)

{or #1-#9}

MeSH descriptor: [Oxygen] explode all trees and with qualifier(s): [Administration & dosage - AD]
MeSH descriptor: [Oxygen Inhalation Therapy] explode all trees
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ID

#13
#14
#15
#16

#17
#18

Search

MeSH descriptor: [Incubators, Infant] this term only

MeSH descriptor: [Cannula] this term only

MeSH descriptor: [Humidifiers] this term only

((oxygen* or 02) near/3 (admin* or automat* or deliver* or humidif* or non humidif* or nonhumidif* or unhumidif* or
incubat™ or inhal* or low flow* or manual* or method* or nasal cannula* or intranasal* or titrat*))

{or #11-#16}

#10 and #17 Publication Year from 1990 to 2018

Literature search strategies for question 3.2 What is the effectiveness and safety

QwWwow N oubsk W N

O O~NOOOAWN -3

25

26
27
28
29
30
31
32
33
34
35
36
37
38

of the different assisted ventilation techniques in preterm babies?
Date of initial search: 09/08/2017

Database(s): Embase 1980 to 2017 Week 32, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 01/05/2018

Database(s): Embase 1980 to 2018 Week 18, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

exp low birth weight/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur* or pre-matur* or pre?mie* or premie*1).tw.
(low adj3 birth adj3 weigh*).tw.

(LBW or VLBW).tw.

exp Respiratory Distress Syndrome, Newborn/ use ppez

neonatal respiratory distress syndrome/ use emez

exp Intensive Care, Neonatal/ use ppez

newborn intensive care/ use emez

exp Intensive Care Units, Neonatal/ use ppez

neonatal intensive care unit/ use emez

special care baby unit*.tw.

((newborn or neonatal) adj ICU*1).tw.

(SCBU or NICU).tw.

or/1-17

exp Respiration, Artificial/ use ppez

exp artificial ventilation/ use emez

exp assisted ventilation/ use emez

exp Ventilators, Mechanical/ use ppez

exp ventilator/ use emez

((artificial* or assist* or bilevel or bi-level or continu* or control* or conventional or high flow or high-flow or high
frequency or high-frequency or intermittent or invasive or mandatory or mechanic* or nasal cannula or non-invasive
or noninvasive or non-synchroni* or nonsynchroni* or non-trigger* or oscillat* or positive or pressure* or support* or
sychroni* or target* or trigger* or volume or unsynchroni*) adj2 ventilat*).tw.

(AC or BIPAP or CIMV or CMV or CPAP or HFNC or HHFNC or HHHFNC or HFOV or IMV or NIPPV or PRVC or
PRVCV or PSV or PTV or SIMV or SIPPV or TCPL or TTV or VAPS or VGV).tw.
or/19-25

18 and 26

limit 27 to english language

limit 28 to yr="1990 -Current"

Letter/ use ppez

letter.pt. or letter/ use emez

note.pt.

editorial.pt.

Editorial/ use ppez

News/ use ppez

exp Historical Article/ use ppez

Anecdotes as Topic/ use ppez

Comment/ use ppez
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39 Case Report/ use ppez

40 case report/ or case study/ use emez

41 (letter or comment*).ti.

42 or/30-41

43 randomised controlled trial/ use ppez

44 randomised controlled trial/ use emez

45 random®*.ti,ab.

46 or/43-45

47 42 not 46

48 animals/ not humans/ use ppez

49 animal/ not human/ use emez

50 nonhuman/ use emez

51 exp Animals, Laboratory/ use ppez

52 exp Animal Experimentation/ use ppez

53 exp Animal Experiment/ use emez

54 exp Experimental Animal/ use emez

55 exp Models, Animal/ use ppez

56 animal model/ use emez

57 exp Rodentia/ use ppez

58 exp Rodent/ use emez

59 (rat or rats or mouse or mice).ti.

60 or/47-59

61 29 not 60

62 Meta-Analysis/

63 Meta-Analysis as Topic/

64 systematic review/

65 meta-analysis/

66 (meta analy* or metanaly* or metaanaly*).ti,ab.

67 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

68 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

69 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

70 (search strategy or search criteria or systematic search or study selection or data extraction).ab.

71 (search* adj4 literature).ab.

72 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
citation index or bids or cancerlit).ab.

73 cochrane.jw.

74 ((pool* or combined) adj2 (data or trials or studies or results)).ab.

75 0r/62-63,66,68-73 use ppez

76 or/64-67,69-74 use emez

77 or/75-76

78 clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomised controlled trial).pt. or
(placebo or randomi#ed or randomly).ab. or trial.ti.

79 78 use ppez

80 (controlled clinical trial or pragmatic clinical trial or randomised controlled trial).pt. or drug therapy.fs. or (groups or
placebo or randomi#ed or randomly or trial).ab.

81 80 use ppez

82 crossover procedure/ or double blind procedure/ or randomised controlled trial/ or single blind procedure/ or

(assign* or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*) or factorial* or placebo* or random*
or volunteer*).ti,ab.

83 82 use emez
84 79 or 81

85 83 or 84

86 77 or 85

87 61 and 86

Date of initial search: 09/08/2017
Database: The Cochrane Library, issue 8 of 12, August 2017
Date of updated search: 01/05/2018

Database: The Cochrane Library, issue 4 of 4, April 2018
ID Search

#1 MeSH descriptor: [Infant, Newborn] explode all trees

#2 (infan* or neonat* orneo-nat* or newborn* or new-born* or baby or babies or preterm or pre-term or prematur* or
pre-matur* or pre?mie* or premie or premies)

#3 ((low near/3 birth near/3 weigh*) or (LBW or VLBW))
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#12

#13
#14

Search

MeSH descriptor: [Respiratory Distress Syndrome, Newborn] explode all trees

MeSH descriptor: [Intensive Care, Neonatal] explode all trees

MeSH descriptor: [Intensive Care Units, Neonatal] explode all trees

(special care baby unit* or ((newborn or neonatal) near ICU) or (SCBU or NICU))

{or #1-#7}

MeSH descriptor: [Respiration, Artificial] explode all trees

MeSH descriptor: [Ventilators, Mechanical] explode all trees

((artificial* or assist* or bilevel or bi-level or continu* or control* or conventional or high flow or high-flow or high
frequency or high-frequency or intermittent or invasive or mandatory or mechanic* or nasal cannula or non-invasive
or noninvasive or non-synchroni* or nonsynchroni* or non-trigger* or oscillat* or positive or pressure* or support* or
sychroni* or target* or trigger* or volume or unsynchroni*) near/2 ventilat*)

(AC or BIPAP or CIMV or CMV or CPAP or HFNC or HHFNC or HHHFNC or HFOV or IMV or NIPPV or PRVC or
PRVCV or PSV or PTV or SIMV or SIPPV or TCPL or TTV or VAPS or VGV)

{or #9-#12}

#8 and #13 Publication Year from 1990 to 2017

Health economics

Date of initial search: 09/08/2017

Database(s): Embase 1980 to 2017 Week 32, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 02/05/2018

Database(s): Embase 1980 to 2018 Week 18, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

O O~NOOOWN =3

25

26
27
28
29
30
31

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

exp low birth weight/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.

(preterm or pre-term or prematur* or pre-matur* or pre?mie* or premie*1).tw.

(low adj3 birth adj3 weigh*).tw.

(LBW or VLBW).tw.

exp Respiratory Distress Syndrome, Newborn/ use ppez

neonatal respiratory distress syndrome/ use emez

exp Intensive Care, Neonatal/ use ppez

newborn intensive care/ use emez

exp Intensive Care Units, Neonatal/ use ppez

neonatal intensive care unit/ use emez

special care baby unit*.tw.

((newborn or neonatal) adj ICU*1).tw.

(SCBU or NICU).tw.

or/1-17

exp Respiration, Artificial/ use ppez

exp artificial ventilation/ use emez

exp assisted ventilation/ use emez

exp Ventilators, Mechanical/ use ppez

exp ventilator/ use emez

((artificial* or assist* or bilevel or bi-level or continu* or control* or conventional or high flow or high-flow or high
frequency or high-frequency or intermittent or invasive or mandatory or mechanic* or nasal cannula or non-invasive
or noninvasive or non-synchroni* or nonsynchroni* or non-trigger* or oscillat* or positive or pressure* or support* or
sychroni* or target* or trigger* or volume or unsynchroni*) adj2 ventilat*).tw.

(AC or BIPAP or CIMV or CMV or CPAP or HFNC or HHFNC or HHHFNC or HFOV or IMV or NIPPV or PRVC or
PRVCV or PSV or PTV or SIMV or SIPPV or TCPL or TTV or VAPS or VGV).tw.

or/19-25

18 and 26

limit 27 to english language

limit 28 to yr="1990 -Current"

Letter/ use ppez

letter.pt. or letter/ use emez
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# Searches

32 note.pt.

33 editorial.pt.

34 Editorial/ use ppez

35 News/ use ppez

36 exp Historical Article/ use ppez

37 Anecdotes as Topic/ use ppez

38 Comment/ use ppez

39 Case Report/ use ppez

40 case report/ or case study/ use emez
41 (letter or comment*).ti.

42 or/30-41

43 randomised controlled trial/ use ppez
44 randomised controlled trial/ use emez
45 random*.ti,ab.

46 or/43-45

47 42 not 46

48 animals/ not humans/ use ppez

49 animal/ not human/ use emez

50 nonhuman/ use emez

51 exp Animals, Laboratory/ use ppez
52 exp Animal Experimentation/ use ppez
53 exp Animal Experiment/ use emez
54 exp Experimental Animal/ use emez
55 exp Models, Animal/ use ppez

56 animal model/ use emez

57 exp Rodentia/ use ppez

58 exp Rodent/ use emez

59 (rat or rats or mouse or mice).ti.

60 or/47-59

61 29 not 60

62 Economics/

63 Value of life/

64 exp "Costs and Cost Analysis"/

65 exp Economics, Hospital/

66 exp Economics, Medical/

67 Economics, Nursing/

68 Economics, Pharmaceutical/

69 exp "Fees and Charges"/

70 exp Budgets/

71 or/62-70 use ppez

72 health economics/

73 exp economic evaluation/

74 exp health care cost/

75 exp fee/

76 budget/

77 funding/

78 or/72-77 use emez

79 budget*.ti,ab.

80 cost*.ti.

81 (economic* or pharmaco?economic*).ti.
82 (price* or pricing®).ti,ab.

83 (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
84 (financ* or fee or fees).ti,ab.

85 (value adj2 (money or monetary)).ti,ab.
86 or/79-84

87 71 or 78 or 86

88 61 and 87

89 remove duplicates from 88

Literature search strategies for question 3.7 What is the effectiveness of nitric
2 oxide in preterm babies requiring invasive ventilation?
3 Systematic reviews and RCTs
4 Date of initial search: 09/01/18
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Database(s): Embase 1980 to 2018 Week 02, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 05/06/2018

Database(s): Embase 1980 to 2018 Week 23, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

O O~NOO O WN -3

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or neo-nat*or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur® or pre-matur® or pre?mie* or premie*1).tw.
exp low birth weight/ use emez

(low adj3 birth adj3 weigh$).tw.

(LBW or VLBW).tw.

exp Respiratory Distress Syndrome, Newborn/ use ppez
neonatal respiratory distress syndrome/ use emez

exp Intensive Care, Neonatal/ use ppez

newborn intensive care/ use emez

exp Intensive Care Units, Neonatal/ use ppez

neonatal intensive care unit/ use emez

Neonatal Nursing/ use ppez

exp newborn nursing/ use emez

newborn care/ use emez

(special and care and baby and unit*).tw.

((newborn or neonatal or neo-natal) adj ICU*1).tw.
((newborn or neonat* or neo-nat*) adj2 (unit or care or department* or facilit* or hospital*)).tw.
(SCBU or NICU).tw.

((infan* or baby or babies or preterm or pre-term or prematur* or pre?mie* or premie*1) adj2 (unit* or care or
department* or facilit* or hospital*)).tw.

or/1-22

Nitric Oxide/ use ppez

Endothelium-Dependent Relaxing Factors/ use ppez
nitric oxide/ use emez

((nitric or nitrogen) adj3 (oxide or monoxide or oxygen)).tw.
endothelial?derived relax*.tw.

endothelial?dependent relax*.tw.

or/24-29

23 and 30

limit 31 to english language

limit 32 to yr="1990 -Current"

Letter/ use ppez

letter.pt. or letter/ use emez

note.pt.

editorial.pt.

Editorial/ use ppez

News/ use ppez

exp Historical Article/ use ppez

Anecdotes as Topic/ use ppez

Comment/ use ppez

Case Report/ use ppez

case report/ or case study/ use emez

(letter or comment*).ti.

or/34-45

randomised controlled trial/ use ppez

randomised controlled trial/ use emez

random*.ti,ab.

or/47-49

46 not 50

animals/ not humans/ use ppez

animal/ not human/ use emez

nonhuman/ use emez

exp Animals, Laboratory/ use ppez

exp Animal Experimentation/ use ppez
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#

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77
78
79
80
81
82

83
84

85
86

87
88
89
90
91
92

Searches

exp Animal Experiment/ use emez

exp Experimental Animal/ use emez

exp Models, Animal/ use ppez

animal model/ use emez

exp Rodentia/ use ppez

exp Rodent/ use emez

(rat or rats or mouse or mice).ti.

or/51-63

33 not 64

Meta-Analysis/

Meta-Analysis as Topic/

systematic review/

meta-analysis/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic or evidence) adj2 (review* or overview®)).ti,ab.

((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

(search strategy or search criteria or systematic search or study selection or data extraction).ab.

(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation
index or bids or cancerlit).ab.

cochrane.jw.

((pool* or combined) adj2 (data or trials or studies or results)).ab.

or/66-67,70,72-77 use ppez

or/68-71,73-78 use emez

or/79-80

clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomised controlled trial).pt. or
(placebo or randomi#ed or randomly).ab. or trial.ti.

82 use ppez

(controlled clinical trial or pragmatic clinical trial or randomised controlled trial).pt. or drug therapy.fs. or (groups or
placebo or randomi#ed or randomly or trial).ab.

84 use ppez

crossover procedure/ or double blind procedure/ or randomised controlled trial/ or single blind procedure/ or
(assign* or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*) or factorial* or placebo* or random*
or volunteer*).ti,ab.

86 use emez

83 or 85

87 or 88

81 or 89

65 and 90

remove duplicates from 91

Observational studies

Date of initial search: 09/01/2018

Database(s): Embase 1980 to 2018 Week 02, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 05/06/2018

Database(s): Embase 1980 to 2018 Week 23, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

©oOo~NOU A~ WN = F

Searches

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1).tw.
exp low birth weight/ use emez

(low adj3 birth adj3 weigh$).tw.

(LBW or VLBW).tw.

exp Respiratory Distress Syndrome, Newborn/ use ppez
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# Searches

10 neonatal respiratory distress syndrome/ use emez

11 exp Intensive Care, Neonatal/ use ppez

12 newborn intensive care/ use emez

13 exp Intensive Care Units, Neonatal/ use ppez

14 neonatal intensive care unit/ use emez

15 Neonatal Nursing/ use ppez

16 exp newborn nursing/ use emez

17 newborn care/ use emez

18 (special and care and baby and unit*).tw.

19 ((newborn or neonatal or neo-natal) adj ICU*1).tw.

20 ((newborn or neonat* or neo-nat*) adj2 (unit or care or department™ or facilit* or hospital*)).tw.

21 (SCBU or NICU).tw.

22 ((infan* or baby or babies or preterm or pre-term or prematur* or pre?mie* or premie*1) adj2 (unit* or care or
department* or facilit* or hospital*)).tw.

23 or/1-22

24 Nitric Oxide/ use ppez

25 Endothelium-Dependent Relaxing Factors/ use ppez

26 nitric oxide/ use emez

27 ((nitric or nitrogen) adj3 (oxide or monoxide or oxygen)).tw.

28 endothelial?derived relax*.tw.

29 endothelial?dependent relax*.tw.

30 or/24-29

31 23 and 30

32 limit 31 to english language

33 limit 32 to yr="1990 -Current"

34 Letter/ use ppez

35 letter.pt. or letter/ use emez

36 note.pt.

37 editorial.pt.
38 Editorial/ use ppez

39 News/ use ppez

40 exp Historical Article/ use ppez

41 Anecdotes as Topic/ use ppez

42 Comment/ use ppez

43 Case Report/ use ppez

44 case report/ or case study/ use emez
45 (letter or comment®).ti.

46 or/34-45

47 randomised controlled trial/ use ppez
48 randomised controlled trial/ use emez
49 random*.ti,ab.

50 or/47-49

51 46 not 50

52 animals/ not humans/ use ppez

53 animal/ not human/ use emez

54 nonhuman/ use emez

55 exp Animals, Laboratory/ use ppez
56 exp Animal Experimentation/ use ppez
57 exp Animal Experiment/ use emez

58 exp Experimental Animal/ use emez
59 exp Models, Animal/ use ppez

60 animal model/ use emez

61 exp Rodentia/ use ppez

62 exp Rodent/ use emez

63 (rat or rats or mouse or mice).ti.

64 or/51-63

65 33 not 64

66 Epidemiologic Studies/
67 Case Control Studies/
68 Retrospective Studies/
69 Cohort Studies/

70 Longitudinal Studies/
71 Follow-Up Studies/

72 Prospective Studies/
73 Cross-Sectional Studies/
74 or/66-73 use ppez

75 clinical study/
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76
77
78
79
80
81
82
83

84
85
86

case control study/

family study/

longitudinal study/
retrospective study/
prospective study/

cohort analysis/

or/75-81 use emez
((retrospective$ or cohort$ or longitudinal or follow?up or prospective or cross section$) adj3 (stud$ or research or
analys$)).ti.

74 or 82 or 83

65 and 84

remove duplicates from 85

Health economics
Date of initial search: 09/01/2018

Database(s): Embase 1980 to 2018 Week 02, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 05/06/2018

Database(s): Embase 1980 to 2018 Week 23, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)

1946 to Present

#  Searches

©oO~NOOPsWN -

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

exp Infant, Newborn/ use ppez

newborn/ use emez

prematurity/ use emez

(infan* or neonat* or neo-nat* or newborn* or baby or babies).ti,ab,jw,nw.
(preterm or pre-term or prematur* or pre-matur® or pre?mie* or premie*1).tw.
exp low birth weight/ use emez

(low adj3 birth adj3 weigh$).tw.

(LBW or VLBW).tw.

exp Respiratory Distress Syndrome, Newborn/ use ppez

neonatal respiratory distress syndrome/ use emez

exp Intensive Care, Neonatal/ use ppez

newborn intensive care/ use emez

exp Intensive Care Units, Neonatal/ use ppez

neonatal intensive care unit/ use emez

Neonatal Nursing/ use ppez

exp newborn nursing/ use emez

newborn care/ use emez

(special and care and baby and unit*).tw.

((newborn or neonatal or neo-natal) adj ICU*1).tw.

((newborn or neonat* or neo-nat*) adj2 (unit or care or department* or facilit* or hospital*)).tw.
(SCBU or NICU).tw.

((infan* or baby or babies or preterm or pre-term or prematur* or pre?mie* or premie*1) adj2 (unit* or care or
department* or facilit* or hospital*)).tw.

or/1-22

Nitric Oxide/ use ppez

Endothelium-Dependent Relaxing Factors/ use ppez

nitric oxide/ use emez

((nitric or nitrogen) adj3 (oxide or monoxide or oxygen)).tw.
endothelial?derived relax*.tw.

endothelial?dependent relax*.tw.

or/24-29

23 and 30

limit 31 to english language

limit 32 to yr="1990 -Current"

Letter/ use ppez

letter.pt. or letter/ use emez

note.pt.

editorial.pt.
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

Editorial/ use ppez

News/ use ppez

exp Historical Article/ use ppez
Anecdotes as Topic/ use ppez
Comment/ use ppez

Case Report/ use ppez

case report/ or case study/ use emez
(letter or comment*).ti.

or/34-45

randomised controlled trial/ use ppez
randomised controlled trial/ use emez
random*.ti,ab.

or/47-49

46 not 50

animals/ not humans/ use ppez
animal/ not human/ use emez
nonhuman/ use emez

exp Animals, Laboratory/ use ppez
exp Animal Experimentation/ use ppez
exp Animal Experiment/ use emez
exp Experimental Animal/ use emez
exp Models, Animal/ use ppez

animal model/ use emez

exp Rodentia/ use ppez

exp Rodent/ use emez

(rat or rats or mouse or mice).ti.
or/51-63

33 not 64

Economics/

Value of life/

exp "Costs and Cost Analysis"/

exp Economics, Hospital/

exp Economics, Medical/

Economics, Nursing/

Economics, Pharmaceutical/

exp "Fees and Charges"/

exp Budgets/

or/66-74 use ppez

health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

or/76-81 use emez

budget*.ti,ab.

cost* ti.

(economic* or pharmaco?economic*).ti.
(price* or pricing*).ti,ab.

(cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
(financ* or fee or fees).ti,ab.

(value adj2 (money or monetary)).ti,ab.
or/83-88

75 or 82 or 90

65 and 91

remove duplicates from 92

Cochrane Library

Date of initial search: 09/01/2018

Database: The Cochrane Library: issue 1 of 12, January 2018
Date of updated search: 05/06/2018

Database: The Cochrane Library: issue 6 of 12, June 2018
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#1 MeSH descriptor: [Infant, Newborn] explode all trees

#2 (infan* or neonat* or neo-nat* or newborn* or baby or babies)

#3 (preterm or pre-term or prematur® or pre-matur* or pre?mie* or premie*1)
#4 (low near birth near weigh*)

#5 MeSH descriptor: [Intensive Care, Neonatal] this term only

#6 MeSH descriptor: [Intensive Care Units, Neonatal] this term only

#7 (special and care and baby and unit*)

#8 ((newborn or neonatal or neo-natal) near (ICU*1 or unit*))

#9 (SCBU or NICU)

#10 {or #1-#9}

#11 MeSH descriptor: [Nitric Oxide] this term only

#12 MeSH descriptor: [Endothelium-Dependent Relaxing Factors] this term only
#13 ((nitric or nitrogen) near (oxide or monoxide or oxygen))

#14 "endothelial* derived relax*"

#15 "endothelial* dependent relax*"

#16 {or #11-#15}
#17 #10 and #16 Publication Year from 1990 to 2018
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Appendix C — Clinical evidence study selection

Clinical evidence study selection for question 1.1 What respiratory support

3 (excluding resuscitation) is the most effective for preterm babies before
4 admission to the neonatal unit?

5
Titles and abstracts
identified, N= 1332
! ¢
Full copies retrieved Excluded, N= 1292
and .a§§esse_d for (Not relevant population,
eligibility, N= 40 design, intervention,
comparison, outcomes,
unable to retrieve)
y
Publications included Publications excluded
in review, N=7 from review, N=33
(Refer to excluded
studies list)
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Clinical evidence study selection for question 3.3 What is the most effective way
2 of using surfactant in managing respiratory distress syndrome?

3

Titles and abstracts
identified, N= 2266

: ¢

Full copies retrieved Excluded, N= 2209
and assessed for (Not relevant population,
eligibility, N= 57 design, intervention,

comparison, outcomes,
unable to retrieve)

y

Publications included Publications excluded
in review, N=7 from review, N=50
(Refer to excluded
studies list)
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Clinical evidence study selection for question 3.1 What is the most effective way
2 to administer oxygen during respiratory support?

3
Titles and abstracts
identified, N= 3064
! ;
Full copies retrieved Excluded, N= 2999 (not
and assessed for relevant population,
eliaibility, N= 65 design, intervention,
comparison, outcomes,
y
Publications included Publications excluded
in review, N= 6 from review, N=59
(refer to excluded
4
5

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT
(October 2018)
195



DRAFT FOR CONSULTATION

Clinical evidence study selection for question 3.2 What is the effectiveness and
2 safety of the different assisted ventilation techniques in preterm babies?

3

Titles and abstracts
identified, N= 4903

: ¢

Full copies retrieved Excluded, N= 4640
and assessed for (not relevant population,
eligibility, N= 263 design, intervention,

comparison, outcome,
unable to retrieve)

y

Publications included Publications excluded
in review, N= 55 from review, N=208
(refer to excluded
studies list)
4
5
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Clinical evidence study selection for question 3.7 What is the effectiveness of
2 nitric oxide in preterm babies requiring invasive ventilation?

3

Titles and abstracts
identified, N= 1175

: ¢

Full copies retrieved Excluded, N= 1106 (not
an_d .a§.sessed for relevant population,
eligibility, N= 69 design, intervention,

comparison, outcomes,
unable to retrieve)

y

Publications included Publications excluded
in review, N= 22 from review, N=47
(refer to excluded
studies list)
4
5
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Appendix D — Clinical evidence tables

Clinical evidence tables for question 1.1 What respiratory support (excluding resuscitation) is the most effective for preterm
3 babies before admission to the neonatal unit

Study details Participants Interventions Methods Outcomes and Results Comments
Full citation Sample size Interventions Details Results Limitations
Please see

Dunn, M. S., Kaempf,  sybramaniam 2016

J., De Klerk, A., De Cochrane systematic . .
Klerk, R., Reilly, M., review Other information

Howard, D., Ferrelli, K.,

O'Conor, J., Soll, R. F.,

Randomized trial

comparing 3 Characteristics
approaches to the
initial respiratory
management of
preterm neonates,
Pediatrics, 128, e1069-
1076, 2011

Inclusion criteria

Exclusion criteria
Ref Id

653648

Countryl/ies where the
study was carried out

Study type

Aim of the study
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Study details Participants

Study dates

Source of funding

Full citation Sample size
. Please see
F|ner, N. N., Cal’lo, W. Subramaniam 2016

A., Walsh, M. C., Rich, Cochrane systematic
W., Gantz, M. G,, review

Laptook, A. R., Yoder,

B. A,, Faix, R. G, Das,

A., Poole, W. K.,

Donovan, E. F.,

Newman, N. S., Characteristics
Ambalavanan, N.,

Frantz, lii I. D., Buchter,

S., Sanchez, P. J.,
Kennedy, K. A., Laroia
N., Poindexter, B. B.,
Cotten, C. M., Van
Meurs, K. P., Duara,
S., Narendran, V., Exclusion criteria
Sood, B. G., O'Shea, T.

M., Bell, E. F.,

Bhandari, V.,

Watterberg, K. L.,

Higgins, R. D., Early

CPAP versus

» Inclusion criteria

Interventions

Interventions

Methods

Details

Outcomes and Results

Results
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Study details Participants

surfactant in extremely
preterm infants, New
England Journal of
Medicine, 362, 1970-
1979, 2010

Ref Id
619572

Countryl/ies where the
study was carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size
Please see

Morley, C. J., DaViS., P. Subramaniam 2016
G., Doyle, L. W., Brion, Cochrane systematic

L. P, Hascoet, J. M.,  review
Carlin, J. B., Coin Trial
Investigators, Nasal

Interventions

Interventions

Methods

Details

Outcomes and Results

Results
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Study details

CPAP or intubation at
birth for very preterm
infants.[Erratum
appears in N Engl J
Med. 2008 Apr
3;358(14):1529], New
England journal of
medicine, 358, 700-8,
2008

Ref Id
667416

Countryl/ies where the
study was carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation

Participants Interventions

Characteristics

Inclusion criteria

Exclusion criteria

Sample size Interventions
n= 208 Prophylactic
NCPAP= 103 surfactant=

Methods

Details

Outcomes and Results

Results
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Study details

Sandri, Fabrizio,
Plavka, Richard,
Ancora, Gina, Simeoni,
Umberto, Stranak,
Zbynék, Martinelli,
Stefano, Mosca, Fabio,
Nona, José, Thomson,
Merran, Verder, Henrik,
Fabbri, Laura, Halliday,
Henry, Prophylactic or
Early Selective
Surfactant Combined
With nCPAP in Very
Preterm Infants,
Pediatrics, 125, e1402-
e1409, 2010

Ref Id
742270

Countryl/ies where the
study was carried out

Italy

Study type
Multi-centre RCT

Aim of the study
The aim of the study
was to assess whether

Participants

Prophylactic
surfactant= 105

Characteristics

NCPAP Group:
Gestational age, mean
(SD), wk: 27.0 (1.0)
Birth weight, mean
(SD), g: 913 (200)
Antenatal steroid use,
completed course, n
(%): 81 (78.6%)

CRIB score, median
(IQR): 2 (0-15)

Apgar score at 5min,
median (IQR): 8 (4-10)

Surfactant group:
Gestational age, mean
(SD), wk: 27.0 (1.0)
Birth weight, mean
(SD), g: 967 (221)
Antenatal steroid use,
completed course, n
(%): 82 (87.1%)

CRIB score, median
(IQR): 1 (0-9)

Apgar score at 5min,
median (IQR): 8 (5-10)

Inclusion criteria

Interventions

During surfactant
administration,
infants were
manually
ventilated to
facilitate
surfactant
distribution and
then extubated to
nCPAP as soon
as possible
within 1 hour if
respiratory drive
was present
NCPAP= In case
NCPAP failed as
verified by chest
radiograph, early
selective
surfactant was
administered in a
dose of
200mg/kg

Methods

Randomisation
Central interactive voice
response system

Blinding
Unblinded

Attrition

Intention to treat
analysis; power
calculations were made
to account for mortality
and loss to follow up
after discharge

Statistical analysis
Confidence intervals
were calculated at the
95% level. Normal
distributions were
assessed and were
transformed if data were
skewed; median
difference between
treatments and
associated p-values
were used if data could
not be transformed.

Outcomes and Results

Critical outcomes

Mortality prior to discharge
Mortality by 36 wks postmenstrual age
25-26 weeks

NCPAP, n/total= 3/31

Intubation, n/total= 4/32

27-28 weeks

NCPAP, n/total= 8/72

Intubation, n/total= 5/73

BPD (oxygen dependency at 36
weeks PMA or 28 days of age
Moderate and Severe BPD at 36 weeks
GA amongst survivors

25-26 weeks

NCPAP, n/total= 7/30

Intubation, n/total= 7/28

27-28 weeks

NCPAP, n/total= 4/66

Intubation, n/total= 7/68

Important outcomes

Failed non-invasive ventilation
On respiratory support (mechanical
ventilation or NCPAP) at 36 weeks
PMA

NCPAP, n/total= 6/103

Intubation, n/total= 9/105
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Selection bias
Unclear risk: Unclear
whether
randomisation was
computer-generated

Performance bias

High risk: Not blinded

Detection bias
Low risk: Study had
specific criteria for
NCPAP failure

Attrition bias

Low risk: ITT
analysis used, all
patients accounted
for in results

Reporting bias
Low risk: all
outcomes stated in
methods reported in
results



DRAFT FOR CONSULTATION

Study details Participants
prophylactic surfactant

followed by NCPAP e GA 25+0to
compared with early 28+6 weeks

NCPAP with early
selective surfactant
would reduce the need

for mechanical Exclusion criteria
ventilation in the first 5
days of life. e Severe birth
asphyxia
e 5 minute Apgar
Study dates score <3
March 2007 to May e Endotracheal
2008 intubation for
resuscitation or
insufficient
Source of funding (r:iiis:gratory
Chiesi Farmaceutici .
SpA . K_nown genetic
disorders

e potentially life-
threatening
conditions
unrelated to
prematurity

e Premature
rupture of
membranes for
> 3 weeks

Interventions

Methods

Outcomes and Results

Pneumothorax/pneumomediastinum
NCPAP, n/total= 1/103
PS, n/total= 7/105

Severe IVH (grade 3 or 4)
25-26 weeks

NCPAP, n/total= 4/31

PS, n/total= 3/32

27-28 weeks

NCPAP, n/total= 4/72

PS, n/total= 3/73
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Comments

Other sources of
bias

Unclear risk: "During
stabilization and
transport to the
NICU, any CPAP
device was allowed
according to the
practice of each
investigative site"

Other information
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Study details

Full citation

Subramaniam, P., Ho,
J. J., Davis, P. G.,
Prophylactic nasal
continuous positive
airway pressure for
preventing morbidity
and mortality in very
preterm infants,
Cochrane Database of
Systematic Reviews,
2016 (6) (no
pagination), 2016

Ref Id
675298

Countryl/ies where the
study was carried out

Study type
Cochrane systematic
review

Aim of the study
To assess if
prophylactic NCPAP
started shortly after
birth regardless of
respiratory status in

Participants

Sample size

Of selected studies:
Dunn 2011

n= 648

n prophylactic
surfactant (PS)=209
n intubate-surfactant-
extubate (ISX)= 216
n nCPAP= 223

Finer 2010

n= 1316

CPAP= 663
Surfactant= 653
Morley 2008

n=610

CPAP= 307
Intubation= 303

Characteristics
Of selected studies:

Dunn 2011

PS group:
Gestational age, mean
(SD), wk: 28.0 (1.1)
Birth weight, mean
(SD), g: 1040 (244)
Apgar score at 1min,
median: 6

Apgar score at 5min,
median: 8

Interventions

Interventions
Of selected
studies:

Dunn 2011
Intervention 1:
Prophylactic
surfactant (PS).
Intubated 5-15
minutes after
birth, given
surfactant, then
stabilised on
mechanical
ventilation for a
minimum of 6
hours. Infants
could be
extubated to
nCPAP
Intervention 2:
Intubate-
surfactant-
extubate (1SX).
Intubated 5-15
minutes after
birth, given
surfactant.
Infants who
needed a fraction
of inspired Ox
(Fi)2) < 0.6
without severe
respiratory

Methods

Details

Randomisation

Of selected studies:
Dunn 2011
"Investigators randomly
allocated infants to 1 of
the 3 treatment arms by
drawing a card
contained within a
sealed envelope.
Stratification and block
randomization was
according to center and
according to gestational
age."

Finer 2010
"Randomization was
stratified according to
center and gestational-
age group, with the use
of specially prepared
double-sealed
envelopes, and was
performed before the
actual delivery."
Morley 2008
Randomised envelopes
Sandri 2004

Computer generate
number list

Outcomes and Results

Results

Critical outcomes

Mortality prior to discharge
Of selected studies:

Dunn 2011

CPAP, n/total= 9/124

Assisted ventilation, n/total= 14/209
Finer 2010

CPAP, n/total= 94/663

Assisted ventilation, n/total= 114/653
Morley 2008

CPAP, n/total= 20/307

Assisted ventilation, n/total= 18/303
Sandri 2004

CPAP =4/115

No assisted ventilation = 5/115

BPD (oxygen dependency at 36
weeks PMA or 28 days of age

Of selected studies:

BPD at 36 weeks

Dunn 2011

CPAP, n/total= 59/223

Assisted ventilation, n/total= 61/209
Finer 2010*
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Comments

Limitations

Quality of Cochrane
SR: Systematic
review assessed
using AMSTAR
checklist.

Total score: 16/16
All checklist items
addressed

Selection bias

Of selected studies:
Dunn 2011

High risk:
randomisation not
computer-generated;
allocation was not
concealed

Finer 2010

Unclear risk: unclear
whether computer
generated
randomisation was
used; unclear
method of allocation
Morley 2008
Unclear risk: Unclear
whether
randomisation was
computer-generated
Sandri 2004
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Study details
preterm babies 28-

31*6 weeks reduces the

use of IPPV and the
incidence of BPD
without adverse
effects.

Study dates
January 2016
Source of funding

Eunice Kennedy
Shriver National

Institute of Child Health

and Human
Development National
Institutes of Health

Participants

ISX group:
Gestational age, mean
(SD), wk: 28.1 (1.3)
Birth weight, mean
(SD), g: 1066 (270)
Apgar score at 1min,
median: 6

Apgar score at 5min,
median: 8

PS group:
Gestational age, mean
(SD), wk: 28.1 (1.1)
Birth weight, mean
(SD), g: 1053 (252)
Apgar score at 1min,
median: 7

Apgar score at 5min,
median: 8

Finer 2010

CPAP group:
Gestational age, mean
(SD), wk: 26.2 (1.1)
Birth weight, mean
(SD), g: 834.6 (188.2)
Surfactant use in the

delivery room, n (total):

93 (660)

Interventions

distress or apea
were extubated
to nCPAP 15-30
minutes after
surfactant was
given
Intervention 3:
Nasal continuous
positive airway
pressure
(nCPAP). Infants
were supported
with nCPAP
within 15 minutes
after birth and
intubated only if
a) > 12 episodes
of apnea that
required
stimulation or > 1
episode that
required bagging
in a 6-hour
period; or b)
PCO2 >
65mmHg on
arterial or
capillary blood
gas; or c)
requireent for
FIO2 of > 0.4 to
maintain O2

Methods

Blinding

Of selected studies:
Dunn 2011
Unblinded

Finer 2010
Unblinded

Morley 2008
Unblinded

Sandri 2004
Unblinded

Attrition

Of selected studies:
Dunn 2011

"Planned sample size
was based on a 30%

reduction in the number
of infants with BPD per
death from 36% to 25%

(at 0.05 significance
level). Baseline

incidence of BPD/death

for infants born at

26 07 to29 6/7 weeks’
gestation was
determined from the

Outcomes and Results

CPAP, n/total= 229/663

Assisted ventilation, n/total= 239/656
Morley 2008

CPAP, n/total= 84/307

Assisted ventilation, n/total= 100/303
Sandri 2004

CPAP = 2/115

No assisted ventilation = 1/115

*Data extracted for all babies, as
opposed to survivors

Important outcomes

Failed non-invasive ventilation
Of selected studies:

Dunn 2011

CPAP started a 5cm H20
CPAP, n/total= 116/223

Morley 2008

CPAP started at 8 cm H20
CPAP, n/total= 141/307

Sandri 2004
CPAP = 14/115

Pneumothorax/pneumomediastinum

Of selected studies:

Dunn 2011

CPAP, n/total= 12/222

Assisted ventilation, n/total= 10/209
Finer 2010
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Comments

Low risk: computer
generated number
list

Performance bias
Of selected studies:
Dunn 2011

High risk: Not
blinded

Finer 2010

High risk: Not blinded
Morley 2008

High risk: Not blinded
Sandri 2004

High risk: not blinded

Detection bias

Of selected studies:
Dunn 2011

High risk: "Decisions
regarding
subsequent
management with
ongoing mechanical
ventilation or
extubation to nCPAP
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Study details

Participants

Surfactant use in the
delivery room or NICU,
n (total): 443 (660)
Antenatal steroid use,
any, %: 96.8

Apgar score < 3 at
1min, n (total): 154
(661)

Apgar score < 3 at
5min, n (total): 26 (663)

Surfactant group:
Gestational age, mean
(SD), wk: 26.2 (1.1)
Birth weight, mean
(SD), g: 825.5 (198.1)
Surfactant use in the
delivery room, n (total):
335 (652)

Surfactant use in the
delivery room or NICU,
n (total): 646 (653)
Antenatal steroid use,
any, %: 96.5

Apgar score < 3 at
1min, n (total): 167
(653)

Apgar score < 3 at
5min, n (total): 32 (653)

Morley 2008
CPAP group:

Interventions

saturation of 86-
94%

Finer 2010
CPAP group:
CPAP or
ventilation with
positive end-
expiratory
pressure (PEEP)
(ata
recommended
pressure of 5 cm
of water) was
used if the infant
received positive-
pressure
ventilation during
resuscitation.
CPAP was
continued until
the infant’s
admission to the
NICU. Intubation
was not
performed for the
sole purpose of
surfactant
administration in
infants who were
randomly
assigned to the
CPAP group.
Extubation of an

Methods

Vermont Oxford Network
database."

Finer 2010

Intention to treat
analysis; power
calculations were made
to account for mortality,
loss to follow up after
discharge, and to
minimise Type | errors
Morley 2008

Intention to treat
analysis; power
calculations were made
to account for mortality
and loss to follow up
after discharge

Sandri 2004

Complete follow up

Statistical analysis

Of selected studies:
Dunn 2011

Intention to treat
analysis. "X2 test for
categorical variables and
analysis of variance for
continuous variables
were used. Relative
risks and 95%
confidence intervals
(Cls) were calculated to

Outcomes and Results

CPAP, n/total= 45/663

Assisted ventilation, n/total= 48/653
Morley 2008

CPAP, n/total= 28/307

Assisted ventilation, n/total= 9/303
Sandri 2004

CPAP = 3/115

No assisted ventilation = 3/115

Severe IVH (grade 3 or 4)

Of selected studies:

Dunn 2011

CPAP, n/total= 6/218

Assisted ventilation, n/total= 12/203
Finer 2010

CPAP, n/total= 92/462

Assisted ventilation, n/total= 72/628
Morley 2008

CPAP, n/total= 27/307

Assisted ventilation, n/total= 28/303
Sandri 2004

CPAP = 3/115

No assisted ventilation = 1/115
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Comments

were at the discretion
of the clinical team."
Finer 2010

Low risk: Lack of
blinding unlikely to
affect outcome
assessment; study
had prespecified
intubation,
reintubation, and
extubation criteria
Morley 2008

High risk: "surfactant
treatment, ventilation
settings, and
extubation and
reintubation criteria
were not mandated
and followed local
protocols."

Sandri 2004

Low risk: "criteria for
MV were the
following: persistence
of a FiO2 >0.4 on
nCPAP to maintain a
SpO2 of 93-96%
after surfactant
administration; at any
point of the study
severe apnoea
(defined as more
than 4 episodes of
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Study details Participants

Gestational age, mean
(SD), wk: 26.91 (1.0)
Birth weight, mean
(SD), g: 964 (212)
Antenatal steroid use,
n (total): 289 (307)
Apgar score at 5min,
median (IQR): 9 (8-9)

Intubation group:
Gestational age, mean
(SD), wk: 26.87 (1.0)
Birth weight, mean
(SD), g: 952 (217)
Antenatal steroid use,
n (total): 285 (303)
Apgar score at 5min,
median (IQR): 8 (8-9)

Sandri 2004
Prophylaxis group
Gestational age in
weeks (SD in
parentheses): 30.0 (1)
Birth weight in grams
(SD in parentheses):
1370 (356)

Age at start of NCPAP
in minutes (SD in
parentheses): 18.7
(7.8)

Prenatal steroids:
83.3%

Interventions

infant in the
CPAP group was
to be attempted
within 24 hours
after the infant
met prespecified
intubation
criteria.
Surfactant group:
All the infants in
the surfactant
group were to be
intubated in the
delivery room
and were to
receive
surfactant within
1 hr after birth
with continued
ventilation
thereafter. The
infants were to
be extubated
within 24 hrs
after meeting all
of the
prespecified
extubation
criteria.

Morley 2008
NCPAP= started
at a pressure of
8cm of H20 with

Methods

compare outcomes of
ISX and nCPAP groups
to the PS group. Logistic
regression was used to
assess the effect of
study group on the
primary outcome,
adjusting for gender,
birth weight, antenatal
steroid administration,
mode of delivery,
multiple birth, and
chorioamnionitis."
Finer 2010

The results were
adjusted, as pre-
specified, for
gestational-age strata,
cenrte, and familial
clustering. Two-sided P
values of less than 0.05
were considered to
indicate statistical
significance, and no
adjustments have been
made for multiple
comparisons.
Categorical outcomes
were analysed using
Poisson regressions and
continuous outcomes
were analysed using

Outcomes and Results

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

207

Comments

apnoea/hour or more
than 2 episodes of
apnoea/hour if
ventilation with a bag
and mask were
required), PaCO2 >
70mmHg and pH
<7.2; FiO2 rapidly
increasing above 0.8
even before 30 min"

Attrition bias

Of selected studies:
Dunn 2011

Unclear risk: stated
that ITT analysis was
used, but not all
patients accounted
for in results

Finer 2010

Moderate risk: some
results only reported
for survivors

Morley 2008

Low risk: ITT
analysis used, all
patients accounted
for in results

Sandri 2004

Low risk: all babies
followed-up
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Study details

Participants

Male/female: 58/57
CRIB score (SD in
parentheses): 1.45
(2.09)

Rescue group
Gestational age in
weeks (SD in
parentheses): 29.9
(1.0)

Birth weight in grams
(SD in parentheses):
1339 (335)

Age at start of NCPAP
in minutes (SD in
parentheses): 445.4
(810.6)

Prenatal steroids:
82.4%

Male/female: 60/55
CRIB score (SD in
parentheses): 1.46
(1.80)

Inclusion criteria
Of selected studies:
Dunn 2011

e If parent was
considered at
high risk of

Interventions

short single or
binasal prongs.
After admittance
to the nursery,
short binasal
prongs were
used. Intubated
or underwent
ventilation only if
pre-specified
intubation
requirements
were met.
Criteria for
extubation were
not specified
Intubation and
ventilation=
method not
specified
Sandri 2004
Prophylactic
nasal CPAP of 4
to 6 cm

H20 applied
within 30 min of
birth.

Rescue nasal
CPAP when the
FiO2 >0.4 for
more than 30
minutes, to

Methods

mixed-effects linear
models.

Morley 2008

95% confidence
intervals and 2-sided p-
values were used.
Categorical outcomes
were assessed using
odds ratios, chi-squared
tests, and multi-variate
regressions. Wilcox
rank-sum tests were
used to compare
continuous outcomes.

Outcomes and Results
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Comments

Reporting bias

Of selected studies:
Dunn 2011

Low risk: all
outcomes stated in
methods were
reported as results
Finer 2010

Low risk: all
outcomes stated in
methods reported in
results

Morley 2008

Low risk: all
outcomes stated in
methods reported in
results

Sandri 2004:

Low risk: all
outcomes stated in
methods were
reported as results

Other sources of
bias

Of selected studies:
Finer 2010
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Study details Participants

having a
preterm
delivery at
26+0 - 29+6
week's
gestation

Finer 2010

e GA24+0to
27 + 6 weeks

o No congenital
malformations

e Decision had
been made to
provide full
resuscitation

Morley 2008

e GA25+0to
28+6 weeks

o No congenital
malformations

e Birthina
hospital
participating in
the trial

e Ability to
breathe at 5
mins after
birth, but

Interventions

maintain SpO2
93-96%.
Nweborns
receiving nasal
CPAP at a
pressure of 6 cm
water pressure
requiring a FiO2
> 4 for more than
30 minutes to
maintain SpO2 in
the range of 93-
96% and showed
radiological signs
of RDS were
endotracheally
intubated, treated
with surfactant
and manaually
ventilated for 5
minutes

Methods

Outcomes and Results
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Comments

Unclear risk: cross
over was allowed for
infants in the CPAP

group

Other information
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Study details Participants Interventions Methods

needing
respiratory
support

Sandri 2004

e GA 28-31
weeks

e No congenital
malformations

Exclusion criteria
Of selected studies
Dunn 2011

e Women who
were carrying a
fetus with a
potentially life-
threatening
anomaly or
condition

Finer 2010
Not reported
Morley 2008

Outcomes and Results
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Study details Participants Interventions Methods Outcomes and Results Comments

e Intubated
before
randomisation

e Required no
respiratory
support or
oxygen

Sandri 2004
Intubated before
randomisation

Full citation Sample size Interventions Details Results Limitations
n= 990 Please see Finer
\C/auchler, T\/l E.lé_Pera:Ila- CPAP= 511 2010
arcelen, M., Finer, N. =
N., Carlo,’ W. A, Gantz, Surfactant= 479 Randomisation Critical outcomes Selection bias
M. G., Walsh, M. C., Please see Finer 2010 Unclear risk: unclear
Laptook, A. R., Yoder, Neurodevelopmental outcomes at whether computer
B. A, Faix, R. G., Das, Characteristics 218 months . generated
A.. Schibler. K.. Rich L Neurodevelopmental impairment, randomisation was
W, Newman, N.S.,  CPAP group: Blinding nitotal® used; unclear
Vohr B. R. Yolton. K. Gestational age, mean For neurogevelopmental CPAP= 55/511 method of allocation
Heyne. R. J., Wilson-  (SD), wk: 26.3 (1.1) outcomes: At 1810 22 Surfactant= 43/479
Costello. D. E.. Evans. Birth weight, mean months of corrected age, BSID-IIl cognitive score < 70, nitotal*
P W. G’oldste’in R F.’ (SD), g: 849 (186) surviving infants (Bayleys Scales of Infant and Toddler
Acarrégui M. J. ’ ' Corrected age at underwent a Development, third edition, assessed )
Adams-Chapman, [, ollowup, months (SD): comprehensive relative to standardised mean, higher Performance bias
Pappas, A, Hintz, S 199 (24) neurodevelopmental  scores indicate better performance)  High risk: study not
P 1 assessment performed CPAP= 36/511 blinded
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Study details

R., Poindexter, B.,
Dusick, A. M.,
McGowan, E. C.,
Ehrenkranz, R. A.,
Bodnar, A., Bauer, C.
R., Fuller, J., O'Shea,
T. M., Myers, G. J.,
Higgins, R. D.,
Neurodevelopmental
outcomes in the early
CPAP and pulse
oximetry trial, New
England Journal of
Medicine, 367, 2495-
2504, 2012

Ref Id
340863

Countryl/ies where the
study was carried out

us

Study type
Secondary analysis of
multi-centre RCT

Aim of the study

The aim of the study
was to report the long-
term follow-up results

Participants

Surfactant group:
Gestational age, mean
(SD), wk: 26.3 (1.1)
Birth weight, mean
(SD), g: 852 (193)
Corrected age at

followup, months (SD):

20.1 (2.7)

Inclusion criteria

e 18-22 months
corrected age

e Surviving from
Finer 2010
SUPPORT
study

Exclusion criteria
Please see Finer 2010

Interventions

Methods

by neurologic examiners
and neurodevelopmental

testers who were
unaware of the
treatment assignments
and were evaluated
annually for testing
reliability

Attrition
Please see Finer 2010

Statistical analysis
Please see Finer 2010

Outcomes and Results

Surfactant= 36/479

GMFCS score 2 2, n/total (gross
motor function assessed by modified
Gross Motor Function Classification
System (GMFCS) with higher scores
indicating greater impairment)

CPAP= 26/511
Surfactant= 23/479

Moderate or severe cerebral palsy,

n/total
CPAP=21/511
Surfactant= 19/479
Bilateral blindness
CPAP=4/511
Surfactant= 7/479
Hearing impairment
CPAP=17/511
Surfactant= 7/479

*Data analysed for total patients, as

opposed to survivors

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Comments

Detection bias

Low risk for Cerebral
palsy and cognitive
impairment as
outcome assessors
blinded to
intervention received
High risk for hearing
impairment and
visual impairment as
parents who were
unblinded to
intervention took part
in the assessment

Attrition bias
Moderate risk: some
results only reported
for survivors

Reporting bias
Low risk: all
outcomes stated in
methods reported in
results
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Study details

from a previous study
that assessed whether
early, non-invasive
CPAP with a limited
ventilation strategy, as
compared with early
surfactant
administration.

Study dates
Please see Finer 2010

Source of funding
Please see Finer 2010

Full citation

Sandri,F., Ancora,G.,
Lanzoni,A.,
Tagliabue,P.,
Colnaghi,M.,
Ventura,M.L.,
Rinaldi,M., Mondello,l.,
Gancia,P.,
Salvioli,G.P.,
Orzalesi,M., Mosca,F.,
Prophylactic nasal
continuous positive
airways pressure in

Participants

Sample size

Please see
Subramaniam 2016
Cochrane systematic
review

Characteristics

Inclusion criteria

Interventions

Interventions

Methods

Details

Outcomes and Results

Results

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Comments

Other sources of
bias

Moderate risk: cross
over was allowed for
infants in the CPAP
group for ethical
concerns

Other information

Limitations

Other information
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Study details Participants Interventions

newborns of 28-31
weeks gestation:
multicentre randomised
controlled clinical trial,
Archives of Disease in
Childhood Fetal and
Neonatal Edition, 89,
F394-F398, 2004

Exclusion criteria

Ref Id
225836

Countryl/ies where the
study was carried out

Italy

Study type
RCT

Aim of the study

To evaluate the
benefits and risks of
prophylactic nCPAP in
infants 28-31 weeks
gestation

Study dates
November 1999 to
December 2000

Methods

Outcomes and Results
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Comments
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Study details Participants Interventions Methods Outcomes and Results Comments

Source of funding
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Clinical evidence tables for question 3.3 What is the most effective way of using surfactant in managing respiratory distress

2 syndrome?

Study details

Full citation

Dani, C, Bertini, G, Pezzati,
M, Cecchi, A, Caviglioli, C,
Rubaltelli, Ff, Early
extubation and nasal
continuous positive airway
pressure after surfactant
treatment for respiratory
distress syndrome among
preterm infants <30 weeks'
gestation, Pediatrics, 113,
e560-3, 2004

Ref Id
666246

Countryl/ies where the
study was carried out

Italy

Study type
Randomised controlled trial

Aim of the study
To test the hypothesis that
preterm infants (<30 weeks

Participants

Sample size

n= 27 randomised
(surf-nCPAP n= 13;
surf-MV n= 14)

Characteristics
Gestational age
(weeks in mean, SD in
parentheses): surf-
nCPAP= 29 (2.2); surf-
MV=28.3 (1.32)
Apgar score at 5 min
(mean, SD in
parentheses): surf-
nCPAP= 8.2 (0.70);
surf-MV=7.4 (0.9)
Pre-natal steroid
treatment: surf-
nCPAP= 62%:; surf-
MV=93%

FiO2 at study entry
(mean, SD in
parentheses): surf-
nCPAP= 0.33 (0.13);
surf-MV=0.35 (0.09)

Interventions

Interventions

All enrolled patients were

intubated for surfactant
treatment (curosurf
200mg/kg), which was
administered in 2 bolus
fractions of 100mg/kg
each, instilled through a
tracheal tube, with an

interval of a few minutes.

The patients then
randomly received the
reinstitution of NCPAP
(surf-nCPAP group) or
MV (surf-MV group).

Operators were allowed
to administer an
additional dose of

surfactant (100mg/kg) 12

hours later if the infant
still required an Fi02 of
>0.5.

Infants in the surf-
nCPAP group were

extubated as soon as the

respiratory rate, heart
rate, and arterial
haemoglobin oxygen

Methods

Details

Methods

Randomisation: No details
Allocation concealment: The
randomisation was
performed at the same time
of enrolment by opening
sealed envelopes.

Blinding: Because of the
impossiblity of masking the
different post-extubation
strategies to the operators, a
non blinded study was
performed

Attrition: complete follow-up
Selective reporting: none
Outcomes

Primary: need for MV at 7
days of life

Secondary: a/APO2 6 hours
after surfactant
administration, need for MV,
death before discharge,
duration of oxygen
treatment, nCPAP, and MV,
the need for a second dose
of surfactant, pneumothorax,
PDA, BPD (36 weeks PMA),
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Outcomes and
Results

Results

Outcome: Death
before discharge
Surf-nCPAP: 0/13;
surf-MV: 1/14
Outcome: BPD at 36
weeks PMA
Surf-nCPAP: 0/13;
surf-MV: 3/14
Outcome:
Pneumothorax
Surf-nCPAP: 0/13;
surf-MV: 1/14
Outcome: Days on
Mv

Surf-nCPAP: 2 (1.4)%;
surf-MV: 5.6 (3.1)
*only 2 patients in this
group received MV

Comments

Limitations

Quality of study:

Risk of bias assessed
using Cochrane risk of
bias tool

Random sequence
generation: Unclear
risk, no details
provided on sequence
Allocation
concealment: Unclear
risk, sealed envelopes
used, however no
details as they were
opaque or non-opaque
Blinding of participants
and personnel: High
risk for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Blinding of outcome
assessment: High risk
for subjective
outcomes as
unblinded due to the
nature of the study,
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Study details Participants Interventions Methods Outcomes and Comments
Results

gestation) with iRDS who . o saturation were IVH (grade 1), PVL, ROP, low risk for objective
were treated with nCPAP Inclusion criteria satisfactory (usually and necrotising enterocolitis. outcomes
and surfacant administration Inborn infants of 0-6  \ithing 5 min), where as Incomplete outcome
followed by immediate hours of age and <30 jnfants in the surf-MV data: Low risk, all
reinstitution of nCPAP could Weeks gestation with  group were extubated participants followed-
fare better than those who ~ IRDS were enrolled after a loading dose of up
received MV after surfactant consecutivelyinthe  caffeine (20mg/kg) , Selective reporting:
adminstration and who were study if they required  Fi02 <0.4, mean arterial Low risk, those notes
weaned progressively from  NCPAP (4-7cm H20)  pressure was <6 cm in the methods to be
MV. and a fraction of H20, and PO2 and assessed were

inspired oxygen of PCO2 were =50 and <65 assessed

230% to maintain mmHg, respectively. Other bias: None

arterial hemaglobin reported
Study dates oxygen saturation of
June 2001-May 2003 >88% and PO2 of >50

mmHg.

Other information

Source of funding
Not reported Exclusion criteria

major congenital

malformations, IVH of

more than grade 2, or

the requirement for MV

within the first 6 hours

of life
Full citation Sample size Interventions Details Results Limitations

n=656 randomised (PS PS: Infants were to be Methods Outcome: Death Quality of study:

Dunn, M. S., Kaempf, J., de  group n=213; ISX
Klerk, A., de Klerk, R., Reilly, group n=219; nCPAP

intubated 5-15 minutes
after birth for the

Randomisation: Stratification before discharge at
and block randomisation was 36 weeks PMA

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Study details

M., Howard, D., Ferrelli, K.,
O'Conor, J., Soll, R. F.,
Vermont Oxford Network, D.
R. M. Study Group,
Randomized trial comparing
3 approaches to the initial
respiratory management of
preterm neonates,
Pediatrics, 128, e1069-76,
2011

Ref Id
653649

Countryl/ies where the
study was carried out

us

Study type
Multicentre randomised
controlled trial

Aim of the study

To compare 3 approches to
the initial repsiratory
management of preterm
neonates: prophylactic
surfactant followed by a
period or mechanical
ventilation (prophylactic

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Participants

group n=224 [not of
interest for this review
question])

PS group= 209
analysed (2 excluded
due to lack of consent;
2 excluded as stillborn)
ISX group= 216
analysed (1 excluded
due to birth defect; 2
excluded as stillborn)

Characteristics
Gestational age
(weeks in mean, SD in
parentheses): PS= 28
(1.1); ISX=28.1 (1.3)
Apgar score at 5 min
(median): PS= 8;
ISX=8

Antenatal steroids:
PS= 206 (98.6%);
ISX=213 (98.6%)

Inclusion criteria
Preterm babies 26-30
weeks gestation

Interventions

purposes of surfactant
admministration, then
stabilised on MV for a

minimum of 6 hours after
which time they could be

extubated to nCPAP.
ISX: Infants were to be
intubated 5 -15 minutes
after birth for the
purposes of surfactant
administration. Infants
who required a fraction
of inspired oxygen <0.6
without severe
respiratory distress or
apnoea were to be

extubated to nCPAP 15-

30 minutes after
surfactant instillation

Methods

according to center and
according to gestational age
Allocation concealment:
Drawing a card contained
within a sealed envelope

Blinding: unblinded

Attrition: complete follow-up
Selective reporting: none

Outcomes

Primary: death or moderate
to severe BPD at 36 weeks

PMA.

Secondary: number of
infants who received
surfactant, number of

surfactant doses; use of
postnatal steroids, growth,
days on assisted ventilation,
days on nCPAP, and days
on supplemental oxygen.
Other outcomes: incidence
of common complications of
prematurity and mortality

Long term outcomes
including health and

neurodevelopmental status

determined by a

questionnaire at 2 years
corrected age will form the

basis of a future report

Outcomes and
Results

PS: 7.2% (15/209);
ISX: 7% (15/216) [RR
0.97 (0.49-1.94)]

GA 26-27

PS: 11.2% (11/98);
ISX: 10.1% (10/101)
[RR 0.90 (0.4-2.02)]
GA 28-29

PS: 3.6% (4/111);
ISX: 4.4% (5/115)
[RR 1.20 (0.33-4.34)]
Outcome: BPD at 36
weeks PMA

PS: 61/209; ISX:
47/216

GA 26-27

PS: 41/98; ISX:
34/101

GA 28-29

PS: 20/111; ISX:
13/115

Outcome: Duration
on any mode of
ventilation, days
PS: 7.7 (12.4); ISX:
7.1 (13.8)

Outcome:
Pneumothorax

PS: 10/209; ISX:
7/216

Comments

Risk of bias assessed
using Cochrane risk of
bias tool

Random sequence
generation: Low risk,
block randomisation
Allocation
concealment: Unclear
risk, sealed envelopes
used, however no
details as they were
opaque or non-opaque
Blinding of participants
and personnel: High
risk for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Blinding of outcome
assessment: High risk
for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Incomplete outcome
data: Low risk, all
participants followed-

up
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Study details

surfactant [PS]), prophylactic
surfactant with rapid
extubation to bubble nCPAP
(intubate-surfactant-
extubate [ISX]) or initial
management with bubble
nCPAP and selective
surfactant treatment
(nCPAP)

Study dates
September 2003-January
2009

Source of funding
Not reported

Full citation

G?pel, W, Kribs, A, Ziegler,
A, Laux, R, Hoehn, T, Wieg,
C, Avoidance of mechanical
ventilation by surfactant
treatment of spontaneously
breathing preterm infants
(AMV): an open-label,
randomised, controlled trial,

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Participants

Exclusion criteria
Preterm babies
stillborn or with a
potentially life-
threatening anomaly or
condition

Sample size
n=220 randomised
(standard treatment
group n=112;
surfactant without
ventilation n=108)
standard treatment

group n=112 (39 never mechanically ventilated if

received surfactant; 73
recevied surfactant [72

Interventions

Interventions

After birth, infants were
preferentially stabilised
with CPAP. No infants

was intubated solely to
give surfactant. Infants
were intubated and

they had any of the
following symptoms:

Methods

Details

Methods

Randomisation: Randomly
assigned with RITA (version
1.2)

Allocation concealment:
Independent statistician who
prepared sequentially
numbered, sealed, opaque
envelopes stratified by

Outcomes and
Results

Outcome:
Pulmonary
haemorrhage

PS: 6/209; ISX: 7/216

Results

Outcome: Death
before discharge
Standard treatment:
5/112; intervention
group: 7/108
Outcome: BPD at 36
weeks of PMA (in
survivors)

Comments

Selective reporting:
Low risk, those notes
in the methods to be
assessed were
assessed

Other bias: None
reported

Other information

Limitations

Quality of study:

Risk of bias assessed
using Cochrane risk of
bias tool

Random sequence
generation: Low risk,
computer generated
block randomisation
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Study details

Lancet, 378, 1627 // 34,
2011

Ref Id
666540

Countryl/ies where the
study was carried out

Germany

Study type
Multicentre randomised
controlled trial

Aim of the study

To asses if non-invasive
application of surfactant to
spontaneously breathing
preterm infatns would
reduce the percentage of
infants who subsequently
need mechanical ventilation

Study dates
October 2007-January 2010

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Participants

whilst on mechanical
ventilation; 1 while
breathing
spontaneously])
Surfactant without
ventilation group
n=108 (28 never
received surfactant; 80
received surfactant [15
while on mechanical
ventilation; 65 while
spontaneously
breathing])

Characteristics
Gestational age
(weeks in mean, SD in

parentheses): standard

treatment group=27.5
(0.8); intervention
group= 27.6 (0.8)
Use of antenatal
steroids: standard
treatment group= 107
(96%)" intervention
group= 104 (96%)
First recorded FiO2:
standard treatment
group (SD in
parentheses) =
standard treatment

Interventions

RDS or asphyxia
requiring intubation and
mechanical ventilation by
judgement of the
attending physician, high
FiO2 (0.3-0.6), low pH
(7.15-7.20), or high
partial pressure of
carbon dioxide (pCO2)
(8-9.3 kPa).
Intervention group

For spontaneously
breathing infants
receiving nCPAP with a
Fi02 of >0.3, a thin
catheter (diameter 2.5-5
french) was placed in the
trachea with the use of
magill forceps with direct
visualisation of the vocal
cords with a
laryngoscope. After
catheter placement, the
laryngoscope was
removed and surfactant
(100mg/kg bodyweight)
was instilled
intratracheally for 1-3
min. After instillation, a
catheter was
immedietaly removed.
Asecond person

Methods

centre and multiple birth
status.

Blinding: unblinded.
Attrition: complete follow-up
Selective reporting: none
Other bias: criteria for
providing surfactant were not
similar accross the two
groups.

Outcomes

Primary: need for any
mechanical ventilation, or
being not ventilated but
having pCO2 more than 65
mmHg or a FiO2 more than
0.6, or both, for morethan 2h
between 25h and 72h of
age.

Secondary: incidence and
duration of any mechanical
ventilation during the infants
time in hospital, duration of
oxygen supplmentation or
CPAP, or both; the number
of surfactant doses given per
infant; BPD at 36 weeks
PMA, death or treatment
with supplemental oxygen at
discharge, FiO2 and oxygen
saturation in the first 3 days
after birth; drug treatments

Outcomes and
Results

Standard treatment:
14/112; intervention
group: 8/108
Outcome: Duration
of mechanical
ventilation in days,
range

Standard treatment :

2 (0-5); intervention
group: 0 (0-3)
Outcome:
Pneumothorax
Standard treatment:
8/112; intervention
group: 4/108
Outcome:
Pulmonary
haemorrhage
Standard treatment:
3/112; intervention
group: 1/108
Outcome: IVH
(grade 3 or 4)
Standard treatment:
6/112; intervention
group: 8/108

Comments

Allocation
concealment: Low risk,
opaque sealed
envelopes used
Blinding of participants
and personnel: High
risk for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Blinding of outcome
assessment: High risk
for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Incomplete outcome
data: Low risk, all
participants followed-
up

Selective reporting:
Low risk, those noted
in the methods to be
assessed were
assessed

Other bias: criteria for
providing surfactant
were not similar
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Study details Participants

German ministry of research
and technology, university of
Lubeck, and Chiesi
Pharmaceuticals

group=0.33 (0.18);
intervention
group=0.32 (0.14)

Inclusion criteria
Preterm infants with a
gestational age from
26 weeks to 28 weeks
plus 6 days, and with a
birthweight of less than
1.5kg were enrolled
within 12 hours of
birth.

Exclusion criteria
Lethal malformations
or those who had
already been given
surfactant without
intubation

Full citation Sample size

n=200 randomised
(n=100 take care
group; n=100 InSuRe

group)

Kanmaz, H. G., Erdeve, O.,
Canpolat, F. E., Mutlu, B.,
Dilmen, U., Surfactant
administration via thin

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Interventions Methods

observed the procedure.
Sedation and analgesia
were used at the
discretion of each
neonatologist. The use
of atropine was optional.
Surfactant without
ventilation was allowed
to be repeated if a FiO2
od more than 0.4 was
reached.

Standard group

No specific details
regarding surfactant
administration, other
than physicians were
encouraged to extubate
infants as soon as
possible after successful
stabilisation to minimise
the time of respiratory
support. Unclear whether
InSuRe protocol or not.

given; and serious adverse
events

Interventions Details

Take care: Exogenous  Methods

surfactant administration Randomisation: No details
via the new technique provided other than

called the Take Care

221

Outcomes and
Results

Results
Outcome: Death
before discharge
Take care: 16/100;
InSuRe: 13/100

Comments

accross the two
groups, not all preterm
babies received
surfactant. Funding by
pharmaceutical
company, however the
paper stated that the
sponsors of the study
had no role in study
design, data collection,
data analysis, data
interpretation, or
writing of the report.

Other information

Limitations

Quality of study:

Risk of bias assessed
using Cochrane risk of
bias tool
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Study details

catheter during spontaneous

breathing: Randomized

controlled trial, Pediatrics,

131, e502-e509, 2013
Ref Id
653877

Countryl/ies where the

study was carried out
Turkey
Study type

Randomised controlled trial

Aim of the study

To describe the feasibility of

early administration of

surfactant via a thin catheter

during spontaneous

breathing (take care) and
compare early mechanical
ventilation (MV) requirement
with the InSuRe (Intubate,

Surfactant, Extubate)
procedure

Study dates

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Participants

Characteristics
Gestational age
(weeks in mean, SD in
parentheses): take
care: 28 (2); InSuRe:
28.3 (2)

Birth weight (grams in
mean, SD in
parentheses): take
care: 1093 (270);
InSuRe: 1121 (270)

Antenatal steroids (%):

take care: 73; InSuRe:
81

5-min Apgar (median,
range in parentheses):
take care: 7 (5-9);
InSuRe: 7 (6-9)

Inclusion criteria
Inborn preterm infants
with a GA <32 weeks
and who suffered from
RDS were enrolled in
the study

Exclusion criteria

Interventions

procedure was
performed once the
infant was in a stable
condition. A 5F, flexible,
sterile nasogastric tube
was used for the

procedure. The catheter

was prepared by
shortening at 33-cm
depth from the catheter
hub. Desired depths of
insertion beyong the
vocal cords for preterm
infatns with 25-26, 27-

28, and 29-32 weeks GA

were 1.0, 1.5, and
2.0cm, respectively.

After catheter placement,

the laryngoscope was
removed. Porcine

surfactant (Curosurf) at a

dose of 100mg/kg

Methods

randomised and stratified by
GA

Allocation concealment:
Sequentially numbered
sealed opaque envelopes
Blinding: unblinded

Attrition: complete follow-up
Selective reporting: none

Outcomes

Primary: need for intubation
and MV in the first 72 hours
and thereafter of life.
Secondary: repeated
surfactant therapy, duration
of respiratory support, rates
of pneumothorax, PDA
requiring medical or surgical
treatment, IVH (grade > 2),
ROP (> stage 2), length of
hospitalisation, NEC (>
stage 2), BPD at 36 weeks

(1.25ml/kg) Wwas drawn PMA or death.

up in a 5-ml syringe, and

an additional 1ml of air
was drawn up into the

syringe taking account of

the dead volume of the
instillation catherter.
Exogenous surfactant
was administered in 1
bolus in 30 to 60

Outcomes and
Results

Outcome: BPD at 36
weeks PMA

Take care: 9/100;
InSuRe: 17/100
Outcome:
Pneumothorax
Take care: 7/100;
InSuRe: 10/100
Outcome:
Pulmonary
Haemorrhage
Take care: 5/100;
InSuRe: 7/100
Outcome: Days on
MV (median in
hours, range in
parentheses)
Take care: 35.6 (0-
756); InSuRe: 64.1
(0-489), p-
value=0.006

Comments

Random sequence
generation: Unclear
risk, no details
provided on
randomisation process
Allocation
concealment: Low risk,
opaque sealed
envelopes used
Blinding of participants
and personnel: High
risk for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Blinding of outcome
assessment: High risk
for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Incomplete outcome
data: Low risk, all
participants followed-
up

Selective reporting:
Low risk, those noted
in the methods to be
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Study details Participants Interventions Methods Outcomes and Comments
Results

December 2010-December  Congenital seconds and the tracheal assessed were

2011 abnormalities, no catheter was assessed

parental consent, and immedietaly withdrawn.
who required PPV or  During the Take care
intubation in the procedure, direct
delivery room and who laryngoscopy was
were not resuscitated performed by using a
by trial investigators in standard laryngoscope
the DR were excluded. and Miller 00 blade, and
CPAP support was not
disrupted. If visualisation
of vocal cords and
replacement of catheter
was not possible within
20-30 seconds a further
catheterisation attempt
was postponed for at
least 1 min.

Source of funding

None reported Other information

InSuRe: Patients who
received surfactant via
the InSuRe technique,
were first orally intubated
with a double-lumen
endotracheal tube, and
porcine surfactant at a
dose of 100mg/kg (1.25
ml/kg) was instilled to the
trachea in 30 seconds.
Manual lung inflation by
a T-piece device at 20/5-
com H20 pressure was

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Study details

Full citation

Kribs, A., Roll, C., Gopel,
W., Wieg, C., Groneck, P.,
Laux, R., Teig, N., Hoehn,
T., Bohm, W., Welzing, L.,
Vochem, M., Hoppenz, M.,
Buhrer, C., Mehler, K.,
Stutzer, H., Franklin, J.,
Stohr, A., Herting, E., Roth,
B., Ninsapp Trial
Investigators, Nonintubated
Surfactant Application vs
Conventional Therapy in
Extremely Preterm Infants: A
Randomized Clinical Trial,

Participants

Sample size

n= 211 randomised
(n=107 LISA; n=104
control)

Characteristics
Gestational age
(weeks in mean, SD in
parentheses): LISA:
25.3 (1.1); Control:
25.2 (0.91)

Birth weight (grams in
mean, SD in

Interventions

performed during the
surfactant instillation and
then the patient was
promptly extubated.
Right after extubation,
nCPAP support was
recommenced as
described in the Take
Care technique.

No premedication, such
s sedation or atropine,
was used during both
procedures

Interventions

LISA: Surfactant was
administered to infants in
the intervention group
according to the
following protocol. A 4F
endhole catheter was
marked with a wax pencil
approximately 1.5cm
above one end. A
syringe was connected,
and this syringe and the
catheter were prefilled
with at least 1.25ml/kg of
body weight (100mg/kg)

Methods Outcomes and
Results

Details Results

Methods Outcome: Death

Randomisation: Random
allocation was designed in a
1:1 ratio with variable block
sizes by an independent
statistician

Allocation concealment:
Serially numbered opaque,
sealed envelopes.

Blinding: unblinded
Attrition: complete follow-up
Selective reporting: none

before discharge
LISA: 10/107;
Control: 13/104
Outcome: BPD at 36
weeks in survivors
LISA: 25/107;
Control: 31/104
Outcome: Duration
of MV (days in
median, IQR in
parentheses)

LISA: 5 (0-17);

Outcomes Control: 7 (2.5-19.5)

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Comments

Limitations

Quality of study:

Risk of bias assessed
using Cochrane risk of
bias tool

Random sequence
generation: Low risk,
1:1 ratio with variable
block sizes by an
independent
statistician

Allocation
concealment: Low risk,
opaque sealed
envelopes used
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Study details Participants Interventions Methods Outcomes and
Results
JAMA Pediatrics, 169, 723- parentheses: LISA: of the surfactant Primary: Survival without Outcome:
30, 2015 711 (195); Control: 674 preparation. While the BPD at 36 weeks GA Pulmonary
(165) infant was breathing via Secondary: survival without Haemorrhage
Ref Id Apgar score at 5 min  nasal CPAP, a major complications. These LISA: 4/107; Control:
653926 (median, IQR in laryngoscope was complications included BPD, 6/104
parentheses): LISA: 8 introduced to provide a  severe IVH, PVL, and Outcome:
(7-9); Control: 8 (7-8) glottal view. The tube surgery for NEC, Pneumothorax

Countryl/ies where the
study was carried out

Antenatal

was grasped with a

pneumothorax, laser therapy

LISA: 5/107; Control:

contricosteroids (%):  Magill forceps at an for ROP, persistent PDA 13/104
Germany LISA: 98; Control: 98  angle of approximately  requiring surgery, treatment Outcome: IVH
120 degrees and the failure (need for intubation  (grade 3 or 4)
Study type infant was intubated up  and MV within first 72 hours  LISA: 11/107;

Multicentre, randomised
controlled ftrial

Aim of the study

To test the hypothesis that
LISA increases survival
without BPD at 36 weeks
gestational age in extremely
preterm infants

Study dates
April 2009-June 2012

Source of funding
Sponsored by the university

Inclusion criteria
Infants with a GA
between 23 weeks and
26 weeks + 6 were
eligible. Inclusion
criterion were
spontaneous
breathing, age 10-120
min, signs of
respiratory distress
(FiO2 >0.3), written
informed consent.

Exclusion criteria
Prenatally diagnosed
severe underlying

to the mark; the tube
was fixed in this position
and the laryngoscope
was removed. The
infant’s mouth was
closed, and the
surfactant was instilled
by hand during 30 to 120
seconds by mini-
boluses.

Control: Infants were
intubated, mechanical
ventilation was initiated,
and surfactant was
administered via the
endotracheal tube.
Sedation and analgesia
for intubation were not
used routinely.

of life), duration of MV;
CPAP; oxygen
supplementation, length of
stay, and daily weight gain.

Control: 23/104

of Cologne and supported by diiEERes, 2
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Comments

Blinding of participants
and personnel: High
risk for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Blinding of outcome
assessment: High risk
for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes
Incomplete outcome
data: Low risk, all
participants followed-
up

Selective reporting:
Low risk, those noted
in the methods to be
assessed were
assessed

Other information
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Study details

grants from the German
Ministry of Research and
Technology and Koln
Fortune.

Full citation

Pinheiro, J. M., Santana-
Rivas, Q., Pezzano, C.,
Randomized trial of
laryngeal mask airway
versus endotracheal
intubation for surfactant
delivery, Journal of
perinatology, 36, 196-201,
2016

Ref Id
667653

Countryl/ies where the
study was carried out

us

Study type

Randomised controlled trial

Aim of the study
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Participants

cardiopulmonary
failure, or were
enrolled in any other
interventional trial.

Sample size

n= 61 randomised
(n=30 LMA; n=31
InSuRe)

n= 60 analyses (n=30
LMA; n=30 InSuRe [1
discontinued as had
pre-existing
undetected
pneumothorax])

Characteristics
Gestational age < 33:
LMA: 11/30; InSuRe:
18/30

Gestational age = 33:
LMA: 19/30: InSuRe:
12/30

Birth weight (mean in
grams, range in
parentheses): LMA:
2118 (1150-3984);
InSuRe: 1945 (1015-
3700)

Interventions

Interventions

LMA: Neonates in the
laryngeal mask airways
group (LMA) were given
atropine before the
insertion of a size 1
classic LMA using
standard techniques.
Adequate PPV was
verified by noting
adequate chest
movements and SpO2
for at least 1 min; CO2
colorimetry was
monitored throughout the
procedure. Calfactant
was instilled in two
aliquots to
spontaneously breathing
infants, at the distal end
of the LMA using a
shortened five French-
feeding catheter, with
PPV for about 1 min
between aliquaots. Post-

Methods

Details
Methods
Randomisation: Random

allocation was designed in a

1:1 ratio within each of two

gestational age blocks to the

study groups, using a
computerised algorithm
Allocation concealment:

Conealed by clerical staff in

serially numbered opaque
envelopes.
Blinding: unblinded

Attrition: complete follow-up

Selective reporting: none

Outcomes
Primary: need for
mechanical ventilation or a

sustained FiO2 >0.6 beyond

1 hr after surfactant

treatment, requirement of a

second dose of surfactant
within 8 hours of the first,

Outcomes and
Results

Results

Outcome: Death
before discharge
LMA: 0/30; INsUrE:
0/30

Outcome: BPD at 28
days of age or 36
weeks PMA

LMA: 3/30: InSuRe:
2/30

Outcome:
Pneumothorax
LMA: 6/30; InSuRe:
4/30

Comments

Limitations

Quality of study:

Risk of bias assessed
using Cochrane risk of
bias tool

Random sequence
generation: Low risk,
1:1 ratio with variable
block sizes by a
computerised
algorithm

Allocation
concealment: Low risk,
opaque sealed
envelopes used
Blinding of participants
and personnel: High
risk for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes

Blinding of outcome
assessment: High risk
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Study details

To evaluate whether
surfactant therapy delivered
through an LMA in
moderately preterm
neonates with mild-to-
moderate RDS can
effectively replace an
InSuRe approach while
decreasing the need for
subsequent mechanical
ventilation

Study dates
January 2010-August 2012

Source of funding
None reported

Participants

Antenatal steroids (%):
LMA: 15/30; InSuRe:
16/30

Age at randomisation
(hours in mean, range
in parentheses): LMA:
17.3 (3-43); InSuRe:
15.8 (3-42)

Inclusion criteria

29 to 36 + 7 weeks
gestation, diagnosis of
RDS between 4 and
48 h of age, nCPAP 25
cm H20 (with or
without NIPPV), plus
FiO2 0.3-0.6 to
maintain SpO2 88-
95% and signed
parental consent.

Exclusion criteria
Previous intubation or
surfactant therapy,
weight <1000g, major
malformations
(craniofacial, cardiac
or thoracic), apgar
score of <3 at 5 min,

Interventions

surfactant PPV,
resumption of nCPAP,
and pre-specified criteria
for intubation and
mechanical ventilation
were described as for
InSuRe.

InSuRe: Infants were
intubated after
premedication with
atropine 0.01mg/kg plus
morphine 0.1 mg/kg, per
protocol; a CO2 detector
was used to verify the
endotracheal tube
position and ventilation
throughout the
procedure. Calfactant
3ml/kg per dose was
delivered by an ETT in
two aliquots followed by
PPV for at least 5
minutes before
reinstituting the prior
nCPAP or NIPPV if
possiblem, withing 15
minutes of surfactant
administration. Assisted
ventilation via ETT was
continued in patients
with persistent apnea.,
severe retractions and/

Methods Outcomes and

Results

needing more than 2 doses
of surfactant.

Secondary: Days on any
respiratory support,
pneumothorax, BPD at 36
weeks PMA, complications
during LMA insertion,
complications of surfactant
delivery and mortality.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Comments

for subjective
outcomes as
unblinded due to the
nature of the study,
low risk for objective
outcomes
Incomplete outcome
data: Low risk, all
participants followed-
up and the 1 patient
excluded from analysis
was accounted for
Selective reporting:
Low risk, those noted
in the methods to be
assessed were
assessed

Other information
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Study details

Full citation

Speer, C. P., Robertson, B.,
Curstedt, T., Halliday, H. L.,
Compagnone, D., Gefeller,
0., Harms, K., Herting, E.,
McClure, G., Reid, M.,
Tubman, R., Herin, P.,
Noack, G., Kok, J., Koppe,
J., Van Sonderen, L.,
Laufkotter, E., Kohler, W.,
Boenisch, H., Randomized
European multicenter trial of
surfactant replacement
therapy for severe neonatal
respiratory distress
syndrome: Single versus
multiple doses of Curosurf,
PediatricsPediatrics, 89, 13-
20, 1992

Ref Id
703825
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Participants

pneumothorax prior to
enrolment or severe
RDS indicated by an
FiO2 >0.6.

Sample size
n=357 randomised
(n=184 to single dose;
n=173 to multiple
doses)

14 patients violated
entry criteria

n= 343 included in
study (n=176 single
dose; n=167 to
multiple doses)

Characteristics
Gestational age

(weeks in mean, SD in

parentheses): single
dose= 29.2 (2.5);
multiple doses= 28.9
(2.2)

Age at randomisation
(hours in median,

range in parentheses):

single dose: 6 (4.5-

Interventions

or inability to wean FiO2
below 0.6

Interventions

Single dose Curosurf
(100mg/kg) vs multiple
dose curosurf
(100mg/kg) x 3 doses.
Multiple dose group
received additional
doses of curosurf at 12
and 24 hours after initial
dose if on assisted
ventilation

Methods

Details

Methods: multicentre
randomised controlled trial
Outcomes: primary - BPD or
death; secondary -
ventilatory requirements;
oxygenation; complications
of prematurity

Outcomes and
Results

Results

Outcome: Mortality
prior to discharge
(during first 28 days
of life)

Single dose: 37/176;
multiple doses:
22/167

Outcome:
Bronchopulmonary
Dysplasia at 28 days
of age

Single dose: 21/176;
multiple doses:
22/167

Outcome: Severe
IVH (grade 3 or 4)
Single dose: 34/176;
multiple doses:
38/167

Outcome:
Pneumothorax
Single dose: 32/176;
multiple doses:
15/167

Comments

Limitations

Risk of bias assessed
using Cochrane risk of
bias tool

Random sequence
generation: Unclear
risk, no details
specified

Allocation
concealment: Low risk,
cochrane stated
bliniding of
randomisation,
however no details
provided

Blinding of participants
and personnel: High
risk for subjective
outcomes, cochrane
stated no blinding of
intervention, however
no details provided.
Low risk for objective
outcomes.
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Study details

Countryl/ies where the
study was carried out

Europe

Study type
Randomised controlled trial

Aim of the study

To determine the effect of
multiple doses of exogenous
surfactnat compared to
single doses of exogenous
surfactant on mortality and
complications of prematurity
in premature infants at risk
of having respiratory distress
syndrome

Study dates
Not reported

Source of funding
Bundesministerium
Frorschungund
Technologie,” FRG (project
93 607 27)

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions Methods

10.5); multiple doses=
6.7 (4.4-9.7)

FiO2 at randomisation
(median, range in
parentheses): single
dose: 0.83 (0.7-1.0);
multiple doses= 0.9
(0.72-1)

Inclusion criteria
Premature infants,
birthweight 700-2000g,
respiratory distress
syndrome, assisted
ventilation.
supplemental oxygen
equal or greater to
60%, age 2-15 hours

Exclusion criteria
Not specified

229

Outcomes and
Results

Outome: Pulmonary
haemorrhage

Speer 1992

Single dose: 4/176;
multiple doses: 3/167

Comments

Blinding of outcome
assessment: High risk
for subjective
outcomes, cochrane
stated no blinding of
outcome
measurement,
however no details
provided. Low risk for
objective outcomes.
Incomplete outcome
data: Low risk,
cochrane stated
complete follow-up
Other bias: none
reported

Other information
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Study details Participants Interventions Methods Outcomes and Comments
Results

The development of the
surfactant used in this trial
was supported by the
Swedish Medical Research
Council (project 3351),
Oscar ll:s Jubileumsfond,
and the General Maternity
Hospital Foundation.

Clinical evidence tables for question 3.1 What is the most effective way to administer oxygen during respiratory support?

Study details Participants Interventions Methods Outcomes and Comments
Results

Full citation Sample size Interventions Details Results Limitations

Results collected from In the treatment condition Randomisation: Order of SpO:2 of 87%- Although significant, the
Claure, N., Bancalari, thjrty-two infants, out the fraction of inspired oxygen conditions was randomised = 93% (target results may not be
E., D'Ugard, C., Nelin, of thirty-five initially ~ (FiO2) ventilated to infants was  to each infant in blocks range), clinically important.
L., Stein, M., enrolled. adjusted by an automated according to centre. Unclear proportion of In the control condition
Ramanathan, R., system. The system measured  if a computer was used for  time, mean (SD) individual caregivers may
Hernandez, R., Donn, arterial oxygen saturation (SpO2) randomisation. Manual (n=16)= have varied significantly
S. M., Becker, M., e once per second with a neonatal Allocation concealment: 32 (13) in practice, e.g. due to
Bachman, T., Cha_ractezlstlcs pulse oximeter, and was Allocation was concealed in  Automated individual attentiveness,
Multicenter crossover Babies, n= 32 programmed to deliver oxygen at opaque envelopes until the ~ (n=16)= 40 (14) varying workloads and
study of automated ~~ Gestational age, a quantity to keep SpO2 within ~ study start. No of manual different standards of
control of inspired B, s (IQR) " the range 87%-93%. Nurses and Blinding: Once underway FiO2 adjustments care between practices.
oxygen in ventilated = 25(24-27) respiratory staff were trained in  nurses and respiratory staff , mean (SD) Insufficient statistical
preterm infants, advanced to use the system. were aware of which power to test this.
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Study details

Pediatrics, 127, e76-
e83, 2011

Ref Id
666163

Countryl/ies where
the study was
carried out

us

Study type
Multicenter crossover
study

Aim of the study
To asses the efficacy
and safety of using
automatically
adjusted inspired
oxygen in order to
maintain the arterial
oxygen saturation of
ventilated infants
within the intended
range, compared to
manual adjustment.

Participants

Birth weight,

grams, median (IQR)
= 622(568-770)
Ventilation

types: Synchronized
intermittent mandatory
ventilation (n) = 16;
Synchronized
intermittent mandatory
ventilation and
pressure support (n) =
15; Assist/control
ventilation (n) = 1

Inclusion criteria
Preterm infants who
needed mechanical
ventilation of
supplemental oxygen
due to frequent
episodes of
decreased blood
oxygen saturation.
For inclusion

they must have had 4
or more episodes

of arterial oxygen
saturation falling
below 80% in the
24hrs prior to study.

Interventions

Under the control condition

FiO2 was instead adjusted
manually by clinical staff
members as was currently
routine in their centres, to keep
the range between 87%—-93%.
Eligible infants went through a
24hr period under one condition,
followed consecutively by a 24hr
period under the other.

Methods Outcomes and
Results
condition the infant was Manual (n=16)=
currently under. 112 (59)
Attrition: Of the 35 initially Automated

enrolled, one was enrolled
erroneously against the
inclusion criteria and was
removed shortly after starting
when they started to
deteriorate. Their
participation data was
excluded, along with two
further infants who's data
was lost to a an electronic
data-logging failure. The
remaining 32 infants
completed both conditions
and all their data was
analysed.

Selective reporting: All stated
outcomes were subsequently
reported on in the results
section

Outcomes: Primary outcome
was the number of times per
hour that blood oxygen
saturation fell out of the
range 87%—93%, and how
long these episodes lasted
for. Recordings of oxygen
saturation were taken every
5 seconds, along with infant's
pulse, and the fraction of

(n=16)= 10 (9)
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Comments

Automated processes ma
y mask infant's
deterioration and make
caregivers less attentive
to changes, preventing
timely & needed
interventions.

The study population was
restricted, limiting the
generalisability to other
preterm infants.

Other information
Random sequence
generation - Unclear risk.
"The sequence of the
manual and automated
periods was assigned at
random to each infant, in
blocks according to
center."

Allocation concealment -
High risk. Some initial
concealment, but
ultimately compromised
due to alternation.
Blinding of participants
and personnel - High
risk. Caregiving staff were
aware of the

study objectives and
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Study details Participants Interventions Methods
inspired oxygen (FiOz2) being
Study dates ventilated.
February - September ) o
2008 Exclusion criteria

Grounds for exclusion
included major

congenital anomalies,
Source of funding  hemodynamic

Not stated instability, seizures,
ongoing sepsis and
meningitis.
Full citation Sample size Interventions Details
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Outcomes and
Results

Results

Comments

couldn't be blinded to the
treatment they were
administering.

Blinding of outcome
assessment - Unclear
risk. "Off-line
computerized analysis
without operator
intervention was used to
evaluate the recorded
data for each infant for
both 24-hour periods."
Incomplete outcome data
- Low risk. All participants
completed both
conditions. Intention to
treat analysis.

Selective reporting - Low
risk. All

outcomes outlined in

the protocol shown in
results.

Other sources of bias -
Low risk. Cross-over
trials often risk carry-over
effects, but this is less
likely with this outcomes
and population.

Limitations
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Study details Participants Interventions Methods Outcomes and
Results
Sixteen infants, all In the treatment condition Randomisation: Sequence of SpO2 88%-95%)
Claure, N., D'Ugard,  completed both the fraction of inspired oxygen  conditions was reportedly (intended
C., Bancalari, E., conditions. (FiO2) ventilated to infants was  randomised, although it is not SpOzrange),
Au_tomated o adjusted by an automated stated how. percent of time,
adjustmgnt of inspired system. The system measured  Allocation concealment: Not mean (SD)
oxygen in preterm . .. arterial oxygen saturation once  stated. Routine= 42 (9)
infants with frequent Cha_racteilstlcs per second with a neonatal pulse Blinding: Not stated. Automated= 58
fluctuations in Zrlbies = oximeter, and was programmed  Attrition: Sixteen infants (10)
oxygenation: a pilot ~ Gestational age, to deliver oxygen supply in a reportedly enrolled,

clinical trial, Journal of Weeks, (median/mean

el _ quantity to keep oxygen and sixteen datasets
pediatrics, 155, 640- notclear) =24.9 214 Ly otion (Sp0z2) within the range subsequently analysed.
5.e1-2, 2009 M welght,_ established by the user (88%— Selective reporting: All stated
Ref Id g;atTIZ’a(rTSCg?g/T1e4a4n 95%). Nurses and respiratory outcomes were subsequently
At the time of - staff were trained in advanced to reported.
666165 inclusion thev had use the system. Outcomes: The primary
b y tilat Under outcome was the amount of
Countrylies where foereznsor 1? \ézns' alor  the control condition the fraction  time spent with Sp02 spent
the study was - y of inspired oxygen within, above or bellow the
carried out (FiO2) ventilated to infants was intended range of 88%—
instead adjusted manually by 95%.
us Inclusion criteria clinical staff members, as was Other outcomes included
Preterm infants routine in their centres, to keep  amount of time spent in
Study type receiving supplementa the ranges of Sp02 between hypoexemia and
Pilot crossover study | oy qen from 88%-95%. In both conditions hyperoxemia (with
mechanical alarms would sound if Sp02 Sp02<75% or >87%) as a
ventilation, and who'd remained outside of this range for percentage of recorded time,
Aim of the study had eight or more more than 2 minutes. and number of episodes of
To pilot a study episodes of Infants completed a 4hr period bradycardia (heartbeat <100
to asses the efficacy hypoxemia in 4 hours. under one condition, followed beats per minute for ten
and safety of using consecutively by a 4hr seconds or more).
automatically period under the other.

adjusted inspired Exclusion criteria
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Comments

Although significant, the
results may not be big
enough to be clinically
important.

Awareness of the study
and its aims, and the
presence of a researcher
observing, may have
introduced a bias making
the caregiving staff more
attentive.

Each condition was
tested for only a very
limited period of four
hours.

Automated processes ma
y mask infant's
deterioration and make
caregivers less attentive
to changes, preventing
timely & needed
interventions.

Other information
Random sequence
generation- Unclear risk.
No information stated.
Allocation

concealment- Unclear
risk. No information
stated.
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Study details

oxygen compared to
manual adjustment in
order to maintain

the arterial oxygen
saturation of
ventilated infants
within an intended
range.

Study dates
Decemeber 2006 -
July 2007

Source of funding
Author's department
was supported by
Viasys Healthcare,
The University of
Miami "Project: New
Born", and The Bank

of America Charitable

Foundation

Full citation

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Major congenital
anomalies, acute
respiratory failure, or
hemodynamic
instability.

Sample size

Interventions

Interventions
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Methods

Details

Outcomes and
Results

Results

Comments

Blinding of participants
and personnel- High

risk. Caregiving staff were
aware of the

study objectives and
couldn't be blinded to
conditions.

Blinding of outcome
assessment- Unclear
risk. No information
stated.

Incomplete outcome
data- Low risk. All
enrolled participants
completed both
conditions. Intention to
treat analysis.

Selective reporting- Low
risk. All

outcomes outlined in

the protocol shown in
results.

Other sources of

bias- Low risk. Cross-over
trials often risk carry-over
effects, but this is less
likely with these
outcomes and population.

Limitations
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Study details

Hallenberger, A.,
Poets, C. F., Horn,
W., Seyfang, A.,
Urschitz, M. S.,
Miksch, S., Mueller-
Hansen, |., Hummler,
H., Schmid, M.,
Essers, J., Mendler,
M., Hentschel, R.,
Freisinger, P.,
Schneider, H. C.,
Closed-loop
automatic oxygen
control (CLAC) in
preterm infants: A
randomized controlled
trial, Pediatrics, 133,
e379-e385, 2014

Ref Id
666671

Countryl/ies where
the study was
carried out

Germany

Study type
Multicenter,
randomized

Participants

Thirty-four infants’
datasets collected and
analysed, out of forty-
four infants initially
enrolled.

Infants were from four
centres -

each recruting
eighteen, seven, four
and five infants
respectively.

Characteristics
Babies, n= 34
Gestational age,
weeks, median
(range)= 26.4 (23.0 -
35.3)

Birth weight, grams,
median (range)= 840
(410-2460)

Inclusion criteria
Infants with
gestational age at
birth of <37 weeks,
requiring mechanical
ventilation or nasal
CPAP.

Interventions

In the treatment condition

the fraction of inspired oxygen
(FiOz2) ventilated to infants was
adjusted by an automated
system. The ventilator was
programmed to monitor arterial
oxygen saturation (Sp02) from a
neonatal pulse oximeter, and
deliver oxygen supply in a
quantity that would

regulate oxygen saturation within
the range established by the
user. The target range

was subdivided into 'upper' (94-
95%), 'middle’ (92-93%) and
'lower' (90-91%), and from these
combined with temporal data one
of five different

FiO2 adjustments were calculated
and implemented. Nurses and
respiratory staff were trained in
advanced to use the system.

In the control condition the fractio
n of inspired oxygen

(FiOz2) ventilated to infants was
adjusted manually by clinical staff
members, according to their
experience and routine in their
centres. Standard target levels in
centres ranged from 80% - 95%.
Eligible infants went through a
24hr period under one condition,

Methods Outcomes and
Results

Randomisation: Group Overall, n=34

allocation was randomised Time within

by computer list, target range, %,

prepared into sequentially mean (SD)

numbered, sealed opaque Manual= 61.0

envelopes by an investigator (15.2)

with no clinical involvement. Automated= 72.1

Allocation concealment: (13.6)

Participants opened Number of

an envelopes at the start manual

allocating them to one of two

groups of treatment order. , median (IQR)
Blinding: Randomisation and Manual= 77 (0-
group allocation were 224)

blinded. However it was not Automated= 52
feasible to blind carestaff to  (10-317)
treatment conditions p-value= 0.007

delivered.

Attrition: Fourty-four infants
were initially enrolled, of
which thirty-four were
included for final analysis.
Six were excluded after
completion due to protocol
non-adherence, and four
were excluded as more than
10% of their oximetry data
was accidentally lost.
Selective reporting: All stated
outcomes were subsequently
reported on, apart from a
secondary analysis of the
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FiO2 adjustments

Comments

Didn't have the statistical
power to look at practice
effects by stratifying the
main results by centre.
Nurses didn't receive any
additional training on their
manual practice, and so
this may have varied
widely between centre
and practitioner. Lack of
training with the control
condition may have
enlarged the effect size
found.

Although told to ignore it,
the intervention's
equipment was present
during the control
condition and nurses may
have used its readings.

Other information
Random sequence
generation- Low Risk.

" For group allocation, a
computer-generated list
of random numbers was
used"

Allocation concealment-
Low Risk. "After
recruitment, infants were
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Methods Outcomes and Comments

Results

Study details Participants Interventions

controlled, crossover
clinical trial

Aim of the study
To test the
effectiveness of using
automatically
adjusted fraction of
inspired oxygen,
compared to manual
adjustment, in order
to maintain arterial
oxygen saturation of
ventilated infants
within the intended
range.

Study dates
April 2009 - March
2012

Source of funding
Four ventilators and a
research grant were
granted from Heinen
& Loewenstein GmbH
(Bad Ems, Germany)

Exclusion criteria
Congenital
diaphragmatic hernia,
cyanotic heart
disease, or another
medical condition
necessitating a
deviation from the
usual SpO2 target
range.

Individuals were also
excluded from the
study following cases
of resuscitation,
termination of
mechanical
ventilation/CPAP, or
withdrawal of parental
consent.

followed consecutively by a 24hr

period under the other.

primary outcome stratified by
centre due to insufficient
statistical power.

Outcomes: The primary
outcome was the percentage
of time spent within the target
SpO:2 range, with a 2%
increase judged as clinically
relevant.

Time spent above the target
range, as well as time spent
below, were secondary
outcomes. So too was the
number of manual
adjustments made by
carestaff.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

randomly assigned by a
senior doctor to 1 of 2
study groups by opening
corresponding
sequentially numbered
and sealed opaque
envelopes."

Blinding of participants
and personnel- High risk.
Randomisation prepared
by an investigator without
clinical involvement in the
trial, and concealed. But
caregiving staff were
aware of the

study objectives and
couldn't be blinded to the
treatment they were
administering.

Blinding of outcome
assessment- High risk.
Caregiving staff were
aware of the

study objectives and
couldn't be blinded to the
treatment they were
administering.
Incomplete outcome data-
High risk. Ten exclusions
(23% of those initially
enrolled) due to either lost
data or protocol non-
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Study details

Full citation

Kaam, Ah, Hummler,
Hd, Wilinska, M,
Swietlinski, J, Lal, Mk,
Pas, Ab, Lista, G,
Gupta, S, Fajardo,
Ca, Onland, W,
Waitz, M,
Warakomska, M,
Cavigioli, F,
Bancalari, E, Claure,
N, Bachman, Te,
Automated versus
Manual Oxygen
Control with Different
Saturation Targets

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Sample size

Eighty infants had
their data included in
the final analysis, out
of ninety-one that

were initially enrolled.

Characteristics
Babies, n= 80
Gestational age,
weeks, median (IQR)
= 26(25-28)

Birth weight,

grams, median (IQR)
= 794(674-950)

Interventions

Interventions

Infants were randomised to either

the higher arterial oxygen

saturation (SpQOz2) group or the

lower lower arterial oxygen

saturation (SpQOz2) group. Those in

the higher group had a target

SpOz2range of 91%-95%, while
those in the lower SpO2 group
had a target range of 89%-93%.
Then in a randomised order for
two consecutive twenty-four hour

periods they received oxygen

either from an automated system
first followed by a manual system

first, or vice-versa.
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Methods

Details
Randomisation: The target
SpO:2range and the

sequence of conditions was
randomised, although it is not

stated how.

Allocation concealment: At
the start allocation was
concealed in sequentially
numbered, sealed opaque
envelopes.

Blinding: No blinding

Outcomes and
Results

Results

% time in SpO2
target range
89%-93%, mean
(SD) n=40
Manual= 54 (16)
Automated= 62
(17)

% time in

SpO:2 target
range 91%-95%,
mean (SD) n=40

was reported. Carestaff coul Manual= 58 (15)
d not be blinded to the target Automated= 62
SpO2range or condition once (17)

treatment was underway.

Comments

adherence, and this data
may have been important
to understanding the
intervention's
effectiveness.

Selective reporting- Low
risk. Outcomes were
clearly stated and
subsequently reported on.
Other sources of bias-
Low risk. Study seems to
be free of other important
risks of bias.

Limitations

The inclusion of more
stable infants as well as
trained nurses may have
reduced their effect size
compared to previous
studies.

The study was only over
48 hours, while preterm
infants often remain on
oxygen for many weeks.
The nurses were not
blinded and had received
training, and so this may
be 'improved care' rather
than standard care.
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Study details

and Modes of
Respiratory Support
in Preterm Infants,
Journal of pediatrics,
167, 545-550.€2,
2015

Ref Id
666874

Countrylies where
the study was
carried out

Pan-Europe &
Canada

Study type
Multicenter,
randomized
controlled, crossover
clinical trial

Aim of the study
To test the efficacy
and safety of using
automatically
adjusted fraction of
inspired oxygen in
order to maintain
arterial oxygen

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Inclusion criteria
Infants with
gestational age <33
weeks, requiring
invasive or non-
invasive
supplementary
oxygen. Unlike most
previous studies
frequent hypoxemia
was not required.
Weight between
0.4kg and 4kg at the
time of study.

Exclusion criteria
Major

congenital anomalies,
hemodynamic
instability or sepsis
within the past 72hrs
were excluded.

Interventions

The automated system monitored
changes in SpO2 with a neonatal

pulse oximeter and automatically

varied the fraction of inspired

oxygen (FiO2) accordingly

to keep oxygen saturation within

range. In the

manual condition the fraction of
inspired oxygen (FiO2) ventilated
to infants was instead adjusted

manually by clinical staff

members. Nurses were trained
on titration of FiO2 at the start.

Methods

Attrition: Ninety-one infants
were initially enrolled, but
eleven were excluded from
the final analysis. Two of

these cases this was due to
data-logging errors, five were

due to a change in
respiratory support mode,
and four were due to
exclusionary health
episodes.

Selective reporting: All stated
outcomes were subsequently

reported.
Outcomes:
The primary outcome was

the percentage of time spent

within the target

SpO2 range.
Secondary outcomes
included the number of

episodes and percentage of

time spent either above or
below the target range, as

well as the average SpO2 (%)

and FiOa.

Outcomes and
Results

No. manual
adjustments per
24 hours, median
(IQR)

SpO: target
range 89%-93%
Manual= 102
(73-173)
Automated=1 (0-
3)

p <0.01

SpO:2 target
range 91%-95%
Manual= 109
(79-156)
Automated= 1 (0-
3)

p <0.01

Comments

The exclusion of infants
for several reasons may
have obscured an
evaluation the treatment's
effectiveness in real
terms.

Other information
Random sequence
generation- Unclear
Risk. Sequence
generation method was
not clearly stated.
Allocation concealment-
Low Risk. Allocations
contained numbered and
sealed opaque
envelopes.

Blinding of participants
and personnel- High
risk. No blinding
reported.

Blinding of outcome
assessment- High risk.
Caregiving staff were
aware of the

study objectives and
couldn't be blinded to the
treatment they were
administering.
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Study details Participants Interventions Methods

saturation of
ventilated infants
within the ranges of
91-95% and 89%-
93%.

Study dates
April 2013 - February
2014

Source of funding
Carefusion loaned
ventilators to three
centres and provided
funding for the study's
data collection and
management, but was
not involved in the
data analysis,
interpretation, or
drafting of the
manuscript

Interventions Details
Before the implementation of
automated oxygen nurses would implementation study in a

set the fraction of inspired oxygen naturalistic setting. Infants

Full citation Sample size
42 infants' data

Van Zanten, H. A. analysed, 21 treated

Kuypers, K. L. A. M.,
Stenson, B. J.,

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Results

Randomisation: This was an No. of days on

respiratory

Comments

Incomplete outcome data-
High risk. Eleven
exclusions due to either
lost data or protocol non-
adherence, and this data
may have been important
to understanding the
intervention's
effectiveness.

Selective reporting- Low
risk. Outcomes were
clearly stated and
subsequently reported on.
Other sources of bias-
Low risk. Study seems to
be free of other important
risks of bias.

Limitations
This was not a controlled
study, but rather focused
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Study details

Bachman, T. E.,
Pauws, S. C., te Pas,
A. B., The effect of
implementing an
automated oxygen
control on oxygen
saturation in preterm
infants, Archives of
Disease in
Childhood., 16, 2017

Ref Id
802470

Countryl/ies where
the study was
carried out

Netherlands

Study type
Prospective
observational study

Aim of the study
Assess the effects of
implementing
automated

oxygen into routine
care on

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

before implementation
and 21 treated after.

Characteristics
Babies, n= 42 (21 pre-
implementation and
21 post-
implementation)
Gestational age,
weeks+days, median
(IQR): pre =
27+6(26+3 — 28+4),
post = 27+3(26 —
28+2)

Birth weight,

grams, median (IQR):
pre = 966(843 —
1235), post = 940(825
- 1242)

Apgar score 5
minutes, median
(IQR): pre = 7(6 - 9),
post = 8(6 - 9)

Inclusion criteria
Infants <30 weeks of
gestation requiring
either invasive or non-
invasive

Interventions

(FiO2) titrated to infants manually,
adjusting in accordance to the
arterial oxygen saturation (SpO2)
readings from a neonatal pulse

Following the implementation an
automated system was

instead programmed to the adjust
FiO2 automatically in accordance
with rises or falls in the

SpO:2 readings from the neonatal
pulse exhibitor.

Nurses, and subsequently the
automated system, were

tasked to keep SpOz: levels within
the range of 90-95%.
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Methods

received treatment according

to the date of their
admittance.
Allocation
concealment: None.
Blinding: None.

Attrition: It was reported that
all eligible infants from 4

months before
implementation and 5

months after had their data

included.

Selective reporting: All stated
outcomes were subsequently
reported on in the results

section.

Outcomes: Primary outcome

was the percentage of
time spent with

SpO:2 within the target range
90-95%. Percentages spent
at intervals above and below

the target range were
also calculated.

Outcomes and
Results

support, median
(IQR)

Manual (n=21)=
16 (10-22)
Automated
(n=21)= 14 (3-
28)

p-value not
statistically
significant
Proportion of
time within target
range (90-95%),
median (IQR)
Manual (n=21)=
48.4 (41.5-56.4)
Automated
(n=21)=62.0
(56.4-68.6)

p <0.01
Mortality prior to
discharge, n/N
Manual= 0/12
Automated= 3/13

Comments

on longer term effects in a
naturalistic setting.

Lack of randomisation so
infants may have been
different between groups
in a way not measured.

Other information

Risk of bias assessed
using the Newcastle-
Ottawa Quality
Assessment Scale for
Cohort Studies
Selection
Representativeness of
the exposed cohort: a)
truly representative of the
average preterm requiring
respiratory support in the
community*

Selection of the non
exposed cohort: a) drawn
from the same community
as the exposed cohort*
Ascertainment of
exposure: a) secure
record (hospital routine
records)*

Demonstration that
outcome of interest was
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Study details

maintaining arterial
oxygen saturation.

Study dates
May 2015 - January
2016

Source of funding
None stated

Full citation

Travers, C. P., Carlo,
W. A., Nakhmani, A.,
Bhatia, S., Gentle, S.
J., Amperayani, V. A,
Indic, P., Aban, |.,

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

supplementary
oxygen.

As part of standard
are all infants

had received caffeine.
All eligible

infants admitted to the
NICU were enrolled in
the study, further
consent is not
required in the
Netherlands for
analysing anonymised
routine data and
charts.

Exclusion criteria
Preterm infants with
major congenital heart
disease were
excluded.

Sample size

Results analysed from
twenty-five infants, out
of twenty-seven
initially enrolled.

Interventions

Interventions

The environmental condition
utilised incubators that maintain
the oxygen level around the
infant at a set level utilising a

servo-controlled system. In

the comparison condition oxygen

Methods

Details

Randomisation: The order
that infants underwent the
two conditions was
randomised by partnering
research office.

Outcomes and
Results

Results
Proportion of
time SpOz2 in

Comments

not present at start of
study: a) yes*
Comparability

Study controls for:
Gestational age, birth
weight, sex, 5-minute
APGAR score, singletons,
invasive ventilated days,
use of Dopram, Mortality*
Study controls for any
additional factor: a) yes*
Outcome

Assessment of outcome:
b) record linkage*

Was follow-up long
enough for outcomes to
occur: a) yes (until
discharge)*

Adequacy of follow-up of
cohorts: d) no statement

Limitations
The staff's knowledge of
treatment conditions may

target range (91- have resulted in some
95%), mean (SD) information bias.

Incubator
(n=12)= 50 (9)
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Study details Participants
Ambalavanan, N.,

Environmental or Characteristics
Nasal Cannula Babies, n= 25

Supplemental Oxygen Gestational age,
for Preterm Infants: A Weeks, mean (+SD)
Randomized Cross- = 27(£2)

Over Trial, Journal of Birth weight, grams,

Pediatrics, 2018 mean (+SD) =
933(+328)

Ref Id

861277 Inclusion criteria

. The study included
Country/ies where  preterm infants with

the study was gestational age <37

carried out weeks, receiving

US oxygen through either
nasal cannula or or

Study type oxygen 9n_vironment.

Single centre, To be eligible they

randomised, had to have been off

ventillator or
continuous positive
airway pressure for
more than 48 hours,

crossover trial

Aim of the study and in an incubator or
Test whether episode thermoregulation.

s of intermittent Parental consent was
hypoxemia are required.

decreased by
environmental
compared with nasal

cannula oxygen. Exclusion criteria

Interventions

was delivered by nasal

cannular. For both conditions the
effective fraction of inspired
oxygen (FiO2) was calculated for
the infants using standardized
charts based on infant weight, set
FiO2, and flow rate.

Participants were randomly
assigned to complete one
intervention for 24hrs followed by
the other in an 'ABAB' sequence.

Methods Outcomes and
Results
Allocation Nasal cannula

concealment: Allocation was (n=13)= 49 (10)
concealed using sequentially No. FiO2
numbered sealed opaque adjustments per

envelopes 24 hours, mean
Blinding: Not clear. (SD)
Attrition: Of twenty-seven Incubator

infants enrolled, two were (n=12)=5 (3)
excluded from the study. Of Nasal cannula
the twenty-five analysed, (n=13)=5 (3)
eighteen (72%) completed all

four conditions.

Selective reporting: All stated

outcomes were subsequently

reported on in the results

section.

Outcomes: Primary outcome

was number of episodes of

hypoxemia, where SpO: fell

below 85% for 10 seconds or

more. Other outcomes

included the percentage of

time in hypoxemia,

that percentage of time that

SpO2 was within the target

range of 91-95% and

proportion of time otherwise

below or above this range.

Number of Bradycardia

episodes (heart ate greater

than 100bpm for ten seconds

or more), and overall oxygen

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Comments

Other information
Random sequence
generation- Unclear
Risk. Sequence
generation method was
not clearly stated.
Allocation concealment-
Low Risk. Allocations
contained numbered and
sealed opaque
envelopes.

Blinding of participants
and personnel- High
risk. No blinding
reported.

Blinding of outcome
assessment- High risk.
Caregiving staff were
aware of the

study objectives and
couldn't be blinded to the
treatment they were
administering.
Incomplete outcome data-
Low risk. Only two
excluded from those
initially enrolled, and the
rest included in an
intention to treat
analysis.
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Study details Participants

Major malformation,
neuromuscular
conditions affecting

Study dates o .
: respiration, terminal
ég;'é - September iliness, or some

reason for withholding
or limiting support.

Source of funding
Supported by the
Agency for
Healthcare Research
and Quality; the
National Institutes of
Health; the Dixon
Fellowship of the
University of Alabama
at Birmingham and
Children’s of
Alabama; and the
National Science
Foundation

Interventions

Methods

supply stability were also
assessed. All outcomes were
per 24hr treatment period.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and

Results

Comments

Selective reporting- Low
risk. Outcomes were
clearly stated and
subsequently reported on.
Other sources of bias-
Low risk. Study seems to
be free of other important
risks of bias.
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Clinical evidence tables for question 3.2 What is the effectiveness and safety of the different assisted ventilation techniques

2 in preterm babies?
Study details

Full citation

Alkan Ozdemir, S., Arun Ozer, E.,
llhan, O., Sutcuoglu, S., Impact of
targeted-volume ventilation on
pulmonary dynamics in preterm
infants with respiratory distress
syndrome, Pediatric Pulmonology,
52, 213-216, 2017

Ref Id
619407

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Participants Interventions Methods Outcomes and Comments
Results
Sample size Interventions Details Results Limitations

NMA only to assess
heterogeneity

Other information
Characteristics

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Study details

Full citation

Baumer, J. H., International
randomised controlled trial of
patient triggered ventilation in
neonatal respiratory distress
syndrome, Archives of Disease in
Childhood Fetal & Neonatal
EditionArch Dis Child Fetal
Neonatal Ed, 82, F5-F10, 2000

Ref Id
665906

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
Please see Greenough

2016 Cochrane systematic

review

Characteristics

245

Methods

Details

Outcomes and
Results

Results

Comments

Limitations

Other information
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Study details

Full citation

Beresford, M. W., Shaw, N. J.,
Manning, D., Randomised
controlled trial of patient triggered
and conventional fast rate
ventilation in neonatal respiratory
distress syndrome, Archives of
Disease in Childhood Fetal &
Neonatal EditionArch Dis Child
Fetal Neonatal Ed, 82, F14-8, 2000

Ref Id
653459

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
Please see Greenough

2016 Cochrane systematic

review

Characteristics
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Methods

Details

Outcomes and
Results

Results

Comments

Limitations
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Full citation

Bernstein, G., Mannino, F. L., Heldt,
G. P., Callahan, J. D., Bull, D. H.,
Sola, A., Ariagno, R. L., Hoffman,
G. L., Frantz, lii I. D., Troche, B. I,
Roberts, J. L., Dela Cruz, T. V.,
Costa, E., Randomized multicenter
trial comparing synchronized and
conventional intermittent mandatory
ventilation in neonates, Journal of
pediatrics, 128, 453-463, 1996

Ref Id
665939

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Sample size

Please see Greenough
2016 Cochrane systematic
review

Interventions

Interventions
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Methods
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Outcomes and
Results

Results

Comments

Limitations
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Study details Participants

Full citation Sample size
Please see Lemyre 2016
V., Raimondi, F., Mesuraca, L.,
Crugliano, C., Pio Corapi, U., A
comparison of nasal intermittent L
versus continuous positive pressure Characteristics
delivery for the treatment of
moderate respiratory syndrome in
preterm infants, Minerva Pediatrica,
59, 91-95, 2007

Ref Id
665969

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Interventions
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Full citation

Chowdhury, O., Patel, D. S.,
Hannam, S, Lee, S., Rafferty, G.
F., Peacock, J. L., Greenough, A.,
Randomised trial of volume-
targeted ventilation versus
pressure-limited ventilation in acute
respiratory failure in prematurely
born infants,
NeonatologyNeonatology, 104, 290-
294, 2013

Ref Id
643116

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
Please see Klingenberg

2017 Cochrane systematic

review

Characteristics
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Methods
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Outcomes and
Results

Results
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Full citation

Ciuffini, F., Pietrasanta, C.,
Lavizzari, A., Musumeci, S., Gualdi,
C., Sortino, S., Colnaghi, M.,
Mosca, F., Comparison between
two different modes of non-invasive
ventilatory support in preterm
newborn infants with respiratory
distress syndrome mild to
moderate: preliminary data,
Pediatria Medica e
ChirurgicaPediatr Med Chir, 36, 88,
2014

Ref Id
666152

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Sample size
Please see Lemyre 2016
Cochrane systematic review

Characteristics

Interventions

Interventions
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Full citation

Cools, F., Henderson-Smart, D. J.,
Offringa, M., Askie, L. M., Elective

high frequency oscillatory

ventilation versus conventional
ventilation for acute pulmonary
dysfunction in preterm infants,
Cochrane Database of Systematic
Reviews, (3) (no pagination), 2015

Ref Id
653565

Countryl/ies where the study was

carried out

Study type

Cochrane systematic review

Aim of the study

Determine the effect of the elective
use of high frequecy oscillatory
ventilation (HFOV) when compared
to conventional ventilation on the
incidence of chronic lung disease,
mortality and other complications.

Participants

Sample size

Of relevant studies:
Durand 2001

n=48

(SIMV: 24; HFOV: 24)
Gerstmann 1996

n=125

(IMV: 61; HFOV: 64)
Johnson 2002

n=797

(TCPL: 397; HFOV: 400)
23-25 weeks

n=284

(TCPL: 136; HFOV: 148)
26-28 weeks

n=513

(TCPL: 261; HFOV: 252)
Lista 2008

n=40

(A/C + VG: 21; HFOV: 19)
Moriette 2001

n=273

(SIMV: 134; HFOV: 139)
Ogawa 1993

n=52

(TCPL: 46; HFOV: 46)
Salvo 2012

n=88

(SIMV: 44; HFOV: 44)
Thome 1999

Interventions

Interventions

Of relevant
studies:

Durand 2001
SIMV vs HFOV
Ventilator type:
HFOV: OSC using
Sensormedics
3100A. Settings:
initial MAP 2 cm
H20 higher than
with SIMV, 15 Hz,
I/T 0.33

SIMV: Drager
Babylog,
Bearcub, VIP
Bird. Settings:
rate < 60/min,
PEEP 4 to 6 cm
H20, Ti 0.25 to
0.35 sec, target Vt
5-6 ml/kg

Target PCO2: 40
to 55 mmHg (45-
65 mmHg for
infants with CLD)
Cross-over: no
Gerstmann 1996
IMV vs HFOV

Ventilator type:

Methods

Details

Randomisation

Of relevant studies:
Durand 2001
Randomisation:
“Randomly assigned”
No information on
randomisation
procedure
Gerstmann 1996
Randomisation:
“Randomisation was by
blind card draw from
separate sets of...”

Insufficient information
regarding concealment
procedures

Johnson 2002
Randomisation: “infants
were randomly
assigned"

No information on
randomisation
procedure

Lista 2008
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Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge
NMA outcome

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

NMA outcome

Neurodevelopmental
outcomes at 218
months

Not all included in the
Cochrane review,
extracted from original
papers

Comments

Limitations

Quality of Cochrane
SR:

Systematic review
assessed using
AMSTAR checklist.
Total score: 10/11

All checklist items
adressed, with the
exception of:
Checklist item 4: Was
the status of publication
(i.e. grey literature)
used as an inclusion
criterion? No details
provided

Quality of individual
studies:

Risk of bias
assessment taken from
Cochrane systematic
reivew (Cochrane risk
of bias tool)

Other information

Selection bias
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Study dates
Up to Feburary 2013

Source of funding

Eunice Kennedy Shriver National
Institute of Child Health and Human
Development National Institutes of
Health, Department of Health and

Human Services, US.

Participants

n=188

(IPPV: 50; HFFI: 46)
Van Reempts 2003
n=300

(IMV: 153; HFQOV: 147)
Vento 2005

n=40

(SIMV: 20; HFOV: 20)

Characteristics
Of relevant studies:
Durand 2001

Gestational age in weeks,

mean
HFOV: 25.9; SIMV: 26.1

Age at start of ventilation in

hours, mean
HFOV: 2.8; SIMV: 2.4

Birthweight in grams, mean

HFOV: 823; SIMV: 856
Antenatal steroid use
HFOV: 42%; SIMV: 50%
FiO2 at enrollment
HFOV: 0.63; SIMV: 0.64
Gerstmann 1996

Gestational age in weeks,

mean
HFOV: 30.8; IMV: 30.1

Age at start of ventilation in

hours, mean
HFQOV: 2.9; IMV: 2

Birthweight in grams, mean

Interventions

Methods

HFOV: OSC using Randomisation:

sensormedics
3100 (A).
Settings: initial
MAP 1-2 cm H20
> with CV, |:E
ratio 0.33, 10 to
15 Hz

IMV: Sechrist.
Settings: IT 0.35-
0.55 sec, rate
<60/min, PEEP 3-
7 cm H20, PIP up
to 30 cm H20 if <
1 kg and up to 35
cm H20 if > 1 kg.
Target PCO2: 35-
45 mmHg
Cross-over: if
infants meet
failure crtieria
(insufficient
oxygenation or
ventilation for
>2hr; persistent
haemodynamic
problems,
destabilising
problem of
airleak; requiring
hand ventilation)
Johnson 2002
TCPL vs HFOV*

“following a sequence
of random numbers...”

No information on
concealment of
allocation sequence.

Moriette 2001
Randomisation:
“computer-generated
randomization”
Allocation concealment:
“using sealed
envelopes”

Ogawa 1993
Randomisation: “eligible
for randomisation”
Allocation concealment:
“randomisation with
opaque envelopes”
Salvo 2012
Randomisation:
“computer generated
random numbers”

No information on
allocation concealment
Thome 1999
Randomisation:
“randomly assigned”
Allocation concealment:
“consecutively
numbered computer-
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Outcomes and
Results

Important outcomes

Number of days on
invasive ventilation
Of relevant studies:
Gerstmann 1996*
Median (5, 95%
confidence intervals in
parentheses)

<1kg:

HFOV: 24.7 (3.7,
61.4); IMV: 53.7 (28.4,
103)

>1 kg:

HFOV: 4.1 (1.7, 6);
IMV: 4.5 (3.0, 6.1)

Johnson 2002

Median in days (range
in parentheses)

HFOV: 7 (3-21); TCPL:

7 (2-20) p-value=0.58
Salvo 2012*

Mean in hours (SD in
parentheses)

HFQOV: 45 (17); SIMV:
177 (84)

Vento 2005*

Mean in hours (SD in
parentheses)

HFOV: 310 (313);
SIMV: 656 (981)
Data referred to
survivors only. 7

Comments

Durand 2001
Unclear risk:
randomisation
proceedure not
reported
Gerstmann 1996
low risk:
“Randomisation was by
blind card draw from
separate sets of...”
Johnson 2002
Unclear risk: did not
report how random
sequence was
generated

Lista 2008

Unclear risk: did not
report how random
sequence was
generated

Moriette 2001

low risk

Ogawa 1993
Unclear risk: Did not
report whether
randomisation was
computer generated
Salvo 2012

low risk

Thome 1999
Unclear risk: did not
report how random
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Study details Participants

HFOV: 1560; IMV: 1460
Antenatal steroid use 100%
Johnson 2002

Gestational age in weeks,
mean

23-25 weeks

HFOV: 24.9; TCPL: 24.7
26-28 weeks

HFOV: 27.4; TCPL: 27.4
Birthweight in grams, mean
23-25 weeks

HFOV: 704; TCPL: 710
26-28 weeks

HFOV: 926; TCPL: 942
Surfactant use

23-25 weeks

HFOV: 97%; TCPL: 99%
26-28 weeks

HFQOV: 95%; TCPL: 97%
Antenatal steroid use
HFQOV: 91%; TCPL: 92%
Lista 2008

Gestational age in weeks,
mean

HFQV: 27.3; AIC + VG: 27.4
Age at start of ventilation in
hours, mean

HFOV: 1.5; A/IC + VG: 1.5
Birthweight in grams, mean
HFOV: 1015; A/C + VG:
1006

Surfactant use: 100%
Antenatal steroid use: 100%

Interventions

Ventilator type:
HFOV: mix of

OSC using SLE2
2000 or
sensormedics
3100A, and HFFI
using Drager
Babylog 8000.
Settings: 10 Hz,
MAP 6-8 cm H20;
I:.E 1:10r1:2,
FiO2 weaned
before MAP
TCPL: SLE 2000,
Drager Babylog
8000, other
ventilators.
Settings: IT 0.4
sec, initial rate
60/min

Target PCO2: 34
to 53 mmHg
Cross-over: if
infants meet
failure criteria
(failure to achieve
adequate
oxygenation or
ventilation during
> 1 hr)

Lista 2008

A/C + VG vs
HFOV

Methods

printed opaque
envelopes”

Van Reempts 2003
Randomisation: “were
randomised”

Allocation concealment:
“using sealed folded
papers”

Vento 2005
Randomisation:
“random number
allocation”

Allocation concealment:
“‘opaque numbered
sealed envelopes”

Blinding

Of relevant studies:
Durand 2001
Unblinded
Gerstmann 1996
unblinded
Johnson 2002
unblinded

Lista 2008
unblinded
Moriette 2001
unblinded
Ogawa 1993
unblinded

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

253

Outcomes and
Results

infants in the the
HFOV group and 12
infants in the SIMV
group recevied late
systemic
corticosteroids
*Data extracted
from original
papers by NGA
technical team

Failed non-invasive
ventilation

Not included in review.
Not reported in any of
the primary papers of
RCTs included

Pneumothorax

Of relevant studies:
Moriette 2001
HFOV: 7/139; SIMV:
4/134

Van Reempts 2003
HFOV: 11/147; IMV:
7/153

Vento 2005

HFOV: 2/20; SIMV:
1/20

Comments

sequence was
generated

Van Reempts 2003
Unclear risk: did not
report how random
sequence was
generated

Vento 2005
Unclear risk: did not
report how random
sequence was
generated

Performance bias
Durand 2001

high risk: unblinded
Gerstmann 1996
high risk: unblinded
Johnson 2002
high risk: unblinded
Lista 2008

high risk: unblinded
Moriette 2001

high risk: unblinded
Ogawa 1993

high risk: unblinded
Salvo 2012

high risk: unblinded
Thome 1999

high risk: unblinded
Van Reempts 2003
high risk: unblinded



DRAFT FOR CONSULTATION

Study details Participants Interventions Methods Outcomes and Comments
Results
FiO2 at enroliment Ventilator type: Salvo 2012 Vento 2005
HFOV: 0.52; A/C + VG: 0.54 HFOV: Babylog  unblinded high risk: unblinded
Moriette 2001 8000 plus. Thome 1999 P I isfacti
Gestational age in weeks,  Settings: 10 Hz,  unblinded Na:gnt;a dsadtlls act!on
mean initial MAP 8 to 10 Van Reempts 2003 Not included In review. N
HFOV: 27.5; SIMV: 27.6  cm H20, unblinded @ Epelitsel fn ey @ Lo e Fke
Age at start of ventilation in amplitutde 40%  Vento 2005 g‘e.?”malry papers of IDura.nl((i. 200?.
hours, median A/C +VG: unblinded CTs included. ow risk: unblinded,
HFOV: 2.4; SIMV: 2.4 Babylog 8000 e UEr L i
Birthweight in grams, mean plus. Settings: Vt measures of_mtgrest for
HFOV: 976; SIMV: 997 5mllkg, PEEP y vz alll eeeins
Attrition outcomes

Surfactant use: 100%
Antenatal steroid use
HFQOV: 52%; SIMV: 55%
Ogawa 1993

Gestational age in weeks,
mean

HFOV: 29; TCPL: 29

Age at start of ventilation in
hours, mean

HFOV: 2; TCPL: 1.7
Birthweight in grams, mean
HFOV: 1243: TCPL: 1258
Surfactant use: 78%
Apgar score at enrollment
HFOV: 6.9 at 5 min; TCPL:
7.5 at 5 min

Salvo 2012

Gestational age in weeks,
mean

HFQOV: 26.4; SIMV: 26.5
Birthweight in grams, mean
HFOV: 869; SIMV: 913

5cm H20, rate
60/min, inspiratory
time 0.35 sec.
Target PCO2: 40
to 65 mmHg
Cross-over: no
Moriette 2001
SIMV vs HFOV
Ventilator type:
HFOV: OSC using
OHF1 piston
oscillator (Dufour,
France). Settings:
initial MAP 2 cm
H20 > than on
SIMV, I:E ratio
1:1, 15 Hz, high
volume strategy
(higher mean
airway pressure)
SIMV: Drager
Babylog 8000.

Of relevant studies:
Durand 2001

Complete follow-up - 2
infants withdrawn from
HFOV arm at parental
request

Gerstmann 1996
Complete follow-up for
primary outcomes.
Long-term follow-up of
infants of 1 centre: 87%
completeness of follow-

up

Johnson 2002
Complete follow-up for
primary outcomes

Lista 2008

Comment: 5/45 eligible
infants were excluded
before randomisation.
All enrolled infants were
analysed
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Gerstmann 1996

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Johnson 2002

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Lista 2008

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Moriette 2001

low risk: unblinded,
however outcome
measures of interest for
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Study details Participants Interventions Methods Outcomes and Comments
Results
Surfactant use: 100% Settings: Tl < 0.45 Moriette 2001 review all objective
Antenatal steroid use: 0%  sec, PEEP 4-5 cm Complete follow-up: yes outcomes
FiO2 at enroliment H20, minimal PIP (7% loss) Ogawa 1993
HFOV: 0.71; SIMV: 0.72 to achieve target Ogawa 1993 low risk: unblinded,

Thome 1999

Gestational age in weeks,
median

HFQV: 27; IPPV: 27+2
Age at start of ventilation in
hours, median

HFOV: 0.2; IPPV: 0.2
Birthweight in grams,
median

HFOV: 888; IPPV: 870
Surfactant use

HFOV: 71%; IPPV: 68%
Antenatal steroid use
HFOV: 81%; IPPV: 86%
Apgar score at enrollment,
median

HFOV: 5 at 1 min; IPPV: 8
at 5 min

Van Reempts 2003
Gestational age in weeks,
mean

HFOV: 28.5; IMV: 28.8
Birthweight in grams, mean
HFOV: 1173; IMV: 1217
Antenatal steroid use
HFQOV: 48%; IMV: 58%
FiO2 at enrollment

HFOV: 0.55; IMV: 0.56
Vento 2005

PCO2.

Target PCO2: 40
to 500 mmHg
Cross-over:
allowed during
first 10 days if
infant meets
failure criteria
(criteria for
ventilatory failure,
criteria for
radiographic
failure such as air
leak)

Ogawa 1993
TCPL vs HFOV
Ventilator type
HFOV: OSC using
Hummingbird.
Settings - high
initial MAP, 15 Hz
TCPL: Bear cub
or Sechrist
Target PCO2: 35-
50 mmHg
Cross-over
allowed if they
meet failure
criteria

Complete follow-up for
primary outcome and
for long-term follow-up
Salvo 2012

Complete follow-up of
enrolled infants:
although it is mentioned
that infants who
crossed over would be
excluded from the
analyses (‘as treated’
instead of ’intention to
treat’ analysis), all 78
survivors (39 in each
group) are represented
in the table results. One
patient crossed over in
each arm

Thome 1999

Complete follow-up
(98.3%)

Van Reempts 2003
Complete follow-up for
primary outcome. For
long-term outcome:
only 57% follow-up for
HFOV, and 51% follow-
up for CV

Vento 2005
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however outcome
measures of interest for
review all objective
outcomes

Salvo 2012

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Thome 1999

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Van Reempts 2003
low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Vento 2005

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes
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Study details

Participants

Gestational age in weeks,
mean

HFQOV: 27.1; SIMV: 27.4
Birthweight in grams, mean
HFOV: 1107; SIMV: 1111
Surfactant use: 100%
Antenatal steroid use
HFQOV: 100%; SIMV: 90%
Apgar score at enroliment,
median: 7 at 5 min

Inclusion criteria

Of relevant studies:
Durand 2001

Preterm babies

Age at start of ventilation:
<4 hours

FiO2 on enrollment: >0.25
Apgar score on enroliment:
>3 at 5 min

Gerstmann 1996

Preterm babies <36 weeks
gestation age

Age at start of ventilation:
<12 hours

Johnson 2002

Preterm babies 23-28
weeks gestation age

Age at start of ventilation:
<1 hour

Lista 2008

Interventions Methods Outcomes and
Results

Salvo 2012 Completeness of follow-

SIMV vs HFOV up is 95%: two infants

Ventilator type: (one from each group)
HFOV: OSC using excluded after

Sensormedics randomisation due to
3100A. Settings:  diagnosis of congenital
initial MAP 6 to 8 pneumonia

cm H20, 15 Hz,
|:E ratio 1:2,
amplitude
producing visible
chest vibrations
SIMV: Bear Cub
750 PSV.
Settings: PIP 18-
24 H20, PEEP 5
to 8cm H20, IT
0.30 to 0.40 sec,
rate 40 to 60/min
Target PCO2: <65
mmHg
Cross-over:
Swiich to
alternative moder
permitted but not
mandatory if
failure criteria are
met (inadequate
oxygenation or
ventilation as
described in ftrial
protocol: signs of

Statistical analysis
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Comments

Attrition bias
Durand 2001
low risk
Gerstmann 1996
low risk
Johnson 2002
low risk

Lista 2008

low risk
Moriette 2001
low risk
Ogawa 1993
low risk

Salvo 2012
low risk
Thome 1999
low risk

Van Reempts 2003
low risk

Vento 2005
low risk

Reporting bias
Durand 2001
unclear risk: trial not
registered
Gerstmann 1996
unclear risk: trial not
registered



DRAFT FOR CONSULTATION

Study details
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Participants

Preterm babies 25-32
weeks gestation age

Age at start of ventilation:

<1 hour

Moriette 2001
Preterm babies 24-29
weeks gestation age

Age at start of ventilation:

<6 hours
Ogawa 1993

Preterm babies birthweight

7509 to 2000g

Age at start of ventilation:

soon after birth
Salvo 2012

Pretem babies <30 weeks

gestation age

Age at start of ventilation:

<2 hours

No antenatal corticosteroids

Thome 1999
Preterm babies 24-29
weeks gestation age

Age at start of ventilation:

<6 hours
Van Reempts 2003

Preterm babies <32 weeks

gestation age

Age at start of ventilation:

<6 hours
FiO2 at enrollment: >0.4
Vento 2005

Interventions

decreased
cardiac output)
Thome 1999
IPPV vs HFOV
Ventilator type:
HFFI: Infant star
ventilator
(software version
83). Settings:
initial MAP 1-2 cm
H20 higher than
with IPPV or 10-
12 cm H20 if HFFI
started
immediately.
IPPV: Drager
Babylog 8000,
Stephn HF300,
Infant star,
Sechrist IV-100b.
Settings: initial
rates 60-80/min,
aimed at lower
PIP and PEEP 23
cm H20

Target PCO2: 40-
60 mmHG, up to
70 mmHg from
day 7

Cross-over: in first
10 days allowed if
infants meets
failure criteria (air

257

Outcomes and

Results

Comments

Johnson 2002

low risk

Lista 2008

unclear risk: trial not
registered

Moriette 2001

low risk

Ogawa 1993
unclear risk: trial not
registered

Salvo 2012

unclear risk: trial not
registered

Thome 1999

low risk

Van Reempts 2003
unclear risk: trial not
registered

Vento 2005

unclear risk: trial not
registered

Other sources of bias
Durand 2001

high risk: cross-over -
8% HFOV; 29% in CV
Gerstmann 1996

high risk: cross-over -
15% HFOV; 29% in CV
Johnson 2002

high risk: cross-over -
2% HFOV; 15% in CV.
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Participants

Preterm babies 24-29
weeks gestation age
Age at start of ventilation:
<0.5 hours

Exclusion criteria

Of relevant studies:
Durand 2001

Growth not appropriate for
gestational age

5 min Apgar sore < 3
Base deficit > 14

Severe hypotension
Gerstmann 1996

> 12 hours old

severe congenital defects
pre-existing air leak
Johnson 2002

Treansfer to another
hospital shortly after birth
Congenital malformations
Lista 2008

Lethal congenital anomalies
IVH > grade 2

Suspected infection
Moriette 2001

IVH grade 3 or 4
Pre-existing pneumothorax
ROM before 24 weeks
gestational age

Interventions

leak, oxygenatuib
index as defined
in primary
outcome),
decision left to the
attending
physician.

Van Reempts
2003

IMV vs HFOV
Ventilator type:
HFOV: mix of
OSC using
snesormedics
3100A and HFFI
using infant star.
Settings: initial
MAP 8cm H20 if
<29 weeks and
10cm H20 if 29-
31 weeks, 10 Hz.
IMV: Drager
Babylog 8000 or
Infant Star.
Settings: PIP
20cm H20 (aim
low), PEEP 4cm
H20, it <0.35 sec,
rate 80/min, |:E
ratio 1: 1.1
Target PCO2: 35
to 45 mmHg
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Outcomes and

Results

Comments

HFOV: mix of OSC and
HFFI using different
ventilators

Moriette 2001

high risk: cross-over -
15% HFOV; 29% in CV
Ogawa 1993

high risk: cross-over -
9% HFOV; 2% in CV
Van Reempts 2003
high risk: cross-over -
12% HFOV; 7% in

CV. HFOV: mix of OSC
and HFFI using
different ventilators
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Participants

Severe congenital
malformation or hydrops
fetalis

Ogawa 1993

>12 hours old

Presence of IVH within 1
hour after birth for inborns
and within 6 hours for
transferred babies

Salvo 2012

Major congenital
malformation; hydrops
fetalis; congenital
diaphragmatic hernia;
congenital pneumonia,
multiple pregnancies;
congenital heart disease
Thome 1998

Major congenital or
chromosomal anomalies,
hydrops fetalis.

Van Reempts 2003
Active infection at birth
Congenital abnormalities
Vento 2005

Congenital malformations
Prenatal infections

Interventions

Cross-over: infant
was changed to
alternative mode
if failure crtieria
were met (one of
the following: 1)
inadequate
oxygenation or
ventilation, as
described in the
trial, in the first 7
days of life, 2)
uncontrollable air
leak, 3)
cardiovascular
dysfunction, 4)
need for hand
ventilation to
maintain
adequate gas
exchange)
Vento 2005
SIMV vs HFOV
Ventilator type:
HFQOV: Drager
Babylog 8000+.
Settings: initial
MAP 2cm H20
higher than with
SIMV or at 10cm
H20, 10Hz.
SIMV: Drager
Babylog 8000+.
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Outcomes and

Results

Comments
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Full citation

Courtney, Se, Durand, Dj, Asselin,

Jm, Hudak, MI, Aschner, JI,

Shoemaker, Ct, High-frequency

oscillatory ventilation versus

conventional mechanical ventilation
for very-low-birth-weight infants,
New England journal of medicine,

347, 643-652, 2002
Ref Id
666209

Countryl/ies where the study was

carried out

Study type

Aim of the study
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Participants

Sample size

Please see Greenough
2016 Cochrane systematic
review

Characteristics

Interventions Methods

Setting: Vt 4-6
ml/kg, PEEP 4-5
cm H20, T1 0.30
to 0.40 sec,
maximum rate
60/min, PIP
weaned first.
Target PCO2: 45
to 55 mmHg

Interventions Details
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Outcomes and
Results

Results

Parental satisfaction

Comments

Limitations

Other information
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Study dates

Source of funding

Full citation Sample size Interventions Details Results Limitations

Please see Greenough
Craft, A. P., Bhandal’i, V., Finer, N. 2016 Cochrane systematic

N., The sy-fi study: a randomized review

prospective trial of synchronized Other information
intermittent mandatory ventilation

versus a high-frequency flow

interrupter in infants less than 1000 Characteristics

g, Journal of perinatology, 23, 14-9,

2003

Ref Id
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Study type

Aim of the study

Study dates
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Source of funding

Full citation

D'Angio, Ct, Chess, Pr, Kovacs, Sj,
Sinkin, Ra, Phelps, DI, Kendig, Jw,
Myers, Gj, Reubens, L, Ryan, Rm,
Pressure-regulated volume control
ventilation vs synchronized
intermittent mandatory ventilation
for very low-birth-weight infants: a
randomized controlled trial,
Archives of pediatrics & adolescent
medicine, 159, 868-875, 2005

Ref Id
666240

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates
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Participants Interventions

Sample size Interventions
Please see Greenough

2016 Cochrane systematic

review

Characteristics

Inclusion criteria

Exclusion criteria
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Source of funding
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) Please see Greenough
Donn, S. M., N|CkS, J. J., BeCker, M. 2016 Cochrane Systematic

A., Flow-synchronized ventilation of eyiew ) )
preterm infants with respiratory Other information
distress syndrome, Journal of

perinatology, 14, 90-4, 1994
Characteristics

Ref Id
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Countryl/ies where the study was
carried out
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Aim of the study

Study dates

Source of funding
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Duman, N., Tuzun, F., Sutcuoglu,
S., Yesilirmak, C. D., Kumral, A.,
Ozkan, H., Impact of volume
guarantee on synchronized
ventilation in preterm infants: a
randomized controlled trial,
Intensive Care Medicine, 38, 1358-
64, 2012

Ref Id
666403

Countryl/ies where the study was
carried out
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Study dates

Source of funding
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Participants Interventions

Sample size Interventions
Please see Klingenberg

2017 Cochrane systematic

review

Characteristics

Inclusion criteria

Exclusion criteria
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Hudak,M.L., Aschner,J.L.,
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VanMeurs,K.P., Stewart,D.L.,
Shoemaker,C.T., Wiswell,T.E.,
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Participants Interventions Methods

Sample size Interventions Details

Please see Cools 2015
Cochrane systematic review

Characteristics

Inclusion criteria

Exclusion criteria
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Full citation Sample size Interventions Details Results Limitations
Please see Cools 2015
Gerstmann, Dr, Minton, Sd, Cochrane systematic review
Stoddard, Ra, Meredith, Ks,
Monaco, F, Bertrand, Jm, Battisti, Other information

O, Langhendries, Jp, Francois, A,

Clark, Rh, The Provo multicenter ~ Characteristics
early high-frequency oscillatory
ventilation trial: improved pulmonary
and clinical outcome in respiratory
distress syndrome, Pediatrics, 98,
1044-1057, 1996

Inclusion criteria

Ref Id Exclusion criteria

666555

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding
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Study details

Full citation

Greenough, A., Murthy, V., Milner,
A. D., Rossor, T. E., Sundaresan,
A., Synchronized mechanical
ventilation for respiratory support in
newborn infants, Cochrane
Database of Systematic Reviews,
2016 (8) (no pagination), 2016

Ref Id
653738

Countryl/ies where the study was
carried out

Study type
Cochrane systematic review

Aim of the study

To determine whether high
frequency positive pressure
ventilation or triggered ventilation
were associated with postive
outcomes for prematurely born
neonates.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Sample size

Of relevant studies:
Baumer 2000

n=924

(PTV: 465; IMV: 459)
Beresford 2000

n= 386

(PTV: 193; CMV: 193)
Bernstein 1996

n= 350

(SIMV: 178; IMV: 172)
Courtney 2002

n=498

(SIMV: 254; HFOV: 244)
Craft 2003

n= 46

(SIMV: 24; HFFI: 22)
D'Angio 2005

n=212

(SIMV: 108; PRVCV: 105)
Donn 1994

n=30

(PTV: 15; TCPL: 15)

Interventions

Interventions
Of relevant
studies:
Baumer 2000
PTV vs IMV
Ventilator type:
PTV - SLE 2000
(airway pressure
trigger), Draeger
baby log 8000
(airway flow
trigger)

IMV - SLE 2000,
Draegaer
Babylog, Sechrist
Beresford 2000
PTV vs CMV
Ventilator types:
SLE 2000 (airway
pressure trigger)
Bernstein 1996
SIMV vs IMV
Ventilator types:
Infant star with
star sync module
(abdominal
movement
monitor)
Courtney 2002
SIMV vs HFOV
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Methods

Details

Randomisation

Of relevant studies:
Baumer 2000
Randomisation:
"randomly allocated by
telephone"

Allocation
concealment: “Within
each centre,
randomisation was
performed in blocks”
Beresford 2000
Randomisation:
“Computer generated
sequence”

Allocation concealment:

“Hidden in sequentially
numbered, sealed,
opaque envelopes”.
Bernstein 1996
Randomisation:
“Randomisation
schedules were
generated for each
centre by computer”

Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge
NMA outcome

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

NMA outcome

Neurodevelopmental
outcomes at 218
months

Not included in review.

Not reported in any of
the primary paper of
RCTs included

Important outcomes

Comments

Limitations

Quality of Cochrane
SR:

Systematic review
assessed using
AMSTAR checklist.
Total score: 10/11

All checklist items
adressed, with the
exception of:
Checklist item 4: Was
the status of publication
(i.e. grey literature)
used as an inclusion
criterion? No details
provided

Quality of individual
studies:

Risk of bias
assessment taken from
Cochrane systematic
reivew (Cochrane risk
of bias tool)

Other information
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Study dates
Search up to July 2015

Source of funding

Eunice Kennedy Shriver National
Institute of Child Health and Human
Development National Institutes of
Health, Department of Health and

Human Services, US

Participants

Characteristics

Of relevant studies:
Baumer 2000
Gestational age in weeks,
mean

PTV: 27.8; IMV: 27.8

Birthweight in grams, mean

PTV: 1097; IMV: 1123
Surfactant use

PTV: 92%; 94%
Antenatal steroid use
PTV: 73%; IMV: 74%
CRIB score at enroliment,
mean

PTV: 6.2; IMV: 6
Beresford 2000
Gestational age in weeks,
median

PTV: 27.8; CMV: 29
Birthweight in grams,
median

PTV: 1336 ; CMV: 1320
Surfactant use:

PTV: 98%; CMV: 96%
Antenatal steroid use
PTV: 83%; CMV: 86%
Bernstein 1996
Gestational age in weeks,
mean

SIMV: 30.7; IMV: 30.6

Interventions

Ventilator types:
SIMV - VIP BIRD,
Babylog 8000,
Bear Cub with
neonatal
monitoring or
Bear Cub 750vs
Craft 2003

SIMV vs HFFI
Ventilator type:
Infant star
ventilator.
Graesby capsule
used for
synchronisation.
Extubation when
rate reduced to 8-
12 bpm

D'Angio 2005
SIMV vs PRVCV
Ventilator type:
Servo 300, infants
who required slow
rates >40 bpm
(maximum for the
servo 300) were
transfered to the
BIRD VIP
ventilator

Donn 1994

PTV vs TCPL

Ventilator type:

Methods

Allocation concealment:
“Sequential, opaque,
sealed envelopes”
Courtney 2002
Randomisation:
Randomised by off-site
clinical coordination
centre.

Allocation concealment:
Off-site allocation

Craft 2003
Randomisation: “Infant
swere randomly
assigned by a sealed
opaque envelope, with
a previously generated
random number
sequence”

Allocation
concealment: Clinician
s blinded to allocation
D'Angio 2005
Randomisation:
"randomly assigned"
Allocation concealment:
no details

Donn 1994
Randomisation:
"randomised"
Allocation concealment:
“lottery (sampling
without replacement)”

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Number of days on
invasive ventilation
Baumer 2000*
Median in days (range
in parentheses)

PTV: 6 (3-15); IMV: 6
(3-15)

Beresford 2000*
Median in days (range
in parentheses)

PTV: 3 (1-42); CMV: 4
(1-150)

p-value= 0.19
Bernstein 1996*
Median in hours (range
in parentheses)

SIMV: 103 (94-118);
IMV: 120 (101-142)
D'Angio 2005**

Mean in days in
survivors (SD in
parentheses)

PRVCV: 27.6 (23.8);
SIMV: 24 (22.4)

Donn 1994

Mean in hours (SD in
parentheses)

PTV: 119 (156); TCPL:
271 (218)

Comments

Selection bias
Baumer 2000

Unclear risk: "randomly
allocated by telephone"
Beresford 2000

low risk

Bernstein 1996

Low risk

Courtney 2002
Unclear risk:
"randomised by off-site
clinical co-ordination
centre"

Craft 2003

Low risk

D'Angio 2005

Unclear risk: "randomly
assigned"

Donn 1994

Unclear risk:
"randomised"

Performance bias
Baumer 2000

high risk: unblinded
Beresford 2000
high risk: unblinded
Bernstein 1996
high risk: unblinded
Courtney 2002
high risk: unblinded
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Participants Interventions
Age at start of ventilation in PTV - VIP BIRD
hours, mean: 7.5 (airflow trigger)
Birthweight in grams, mean TCPL - Sechrist
SIMV: 1654 ; IMV: 1654 IV -100B, VIP
Surfactant use: BIRD

SIMV: 86%; IMV: 87%
FiO2 at enrollement, mean
SIMV: 0.63; IMV: 0.66
Courtney 2002
Gestational age in weeks,
mean

HFQOV: 26; SIMV: 26.1

Age at start of ventilation in
hours, mean: 2.7
Birthweight in grams, mean
HFOV: 859 ; SIMV: 848
Surfactant use: 100%
Antenatal steroid use
HFOV: 80%; SIMV: 81%
FiO2 at enrollment, mean
HFQOV: 0.57; SIMV: 0.60
Craft 2003

Gestational age in weeks,
mean

500-750g

HFFI: 24.3; SIMV: 24.7
751-1000g

HFFI: 26.8; SIMV: 27.3
Birthweight in grams, mean
500-750g

HFFI: 570; SIMV: 621

751-1000g
HFFI: 872; SIMV: 865
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Methods

Blinding

Of relevant studies:
Baumer 2000
Unblinded
Beresford 2000
Unblinded
Bernstein 1996
Unblinded
Courtney 2002
Unblinded

Craft 2003
Unblinded
D'Angio 2005
Unblinded
Donn 1994
Unblinded

Attrition
Of relevant studies:
Baumer 2000

outcome for death
(912/924);

pneumothorax(922/924)

Beresford 2000
Complete data present
Bernstein 1996
Outcome for all
participants reported

Outcomes and
Results

*Extracted from the
original paper by the
NGA technical team
**Extracted from
Klingenberg 2017

Failed non-invasive
ventilation

Not included in review.
Not reported in any of
the primary paper of
RCTs included

Pneumothorax
Baumer 2000*

PTV: 62/465; IMV:
47/459

Beresford 2000*
PTV: 20/193; CMV:
21/193

Courtney 2003*
SIMV: 33/254 HFOV:
32/244

D'Angio 2005*
PRVCV: 6/104 SIMV:
9/108

Donn 1994

PTV: 0/15; TCPL: 0/15

Comments

Craft 2003

high risk: unblinded
D'Angio 2005

high risk: unblinded
Donn 1994

high risk: unblinded

Detection bias
Baumer 2000

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Beresford 2000

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Bernstein 1996

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Courtney 2002

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes



DRAFT FOR CONSULTATION

Study details

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Antenatal steroid use
500-750g

50%

751-1000g

HFFI: 40%; SIMV: 58%
D'Angio 2005

Gestational age in weeks,
mean

PRVCV: 26.8; SIMV: 27
Birthweight in grams, mean
PRVCV: 884 ; SIMV: 888
Surfactant use:

PRVCV: 92%; SIMV: 96%
Antenatal steroid use
PRVCV: 83%; SIMV: 80%
FiO2 at enroliment, mean:
0.305

Apgar score at enrollment,
median: 8 at 5 min

Donn 1994

Gestational age in weeks,
mean

PTV: 29.5; TCPL: 29.3
Age at start of ventilation in
hours, mean:

PTV: 3.3; TCPL: 3
Birthweight in grams, mean
PTV: 1285; TCPL: 1282

Inclusion criteria

Interventions

270

Methods

Courtney 2002

10 infants from HFOV
and 4 from SIMV
withdrawn - data
analysed until point of
withdrawal

Craft 2003

Attrition unclear. Study
terminated at adhoc
interim analysis
D'Angio 2005
Complete data present
Donn 1994

All trial participants
reported

Statistical analysis

Outcomes and
Results

*Extracted from

Comments

Craft 2003

original papers by NGA low risk: unblinded,

technical team

Parental satisfaction
Not included in review.
Not reported in any of
the primary paper of
RCTs included

however outcome
measures of interest for
review all objective
outcomes

D'Angio 2005

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Donn 1994

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Attrition bias
Baumer 2000

low risk

Beresford 2000
low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes
Bernstein 1996
low risk

Courtney 2002
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Of relevant studies:
Baumer 2000

Preterm babies <32 weeks
gestational age

Age at start of ventilation:
<72 hours

Beresford 2000

Preterm babies 1000-2000g
Age at start of ventilation:
<24 hours

Bernstein 1996

Preterm babes >500g

Age at start of ventilation:
<36 hours

FiO2 inclusion criteria at
enroliment: >0.4
Courtney 2002

Preterm babies 601-1200g
Age at start of ventilation:
<4 hours

Apgar score of >3 at 5 min
Craft 2003

Preterm babies 23-34
weeks gestational age
D'Angio 2005

Preterm babies >24 weeks
gestational age

Age at start of ventilation:
<6 hours

Donn 1994

Preterm babies 1.1-1.5kg

271

Unclear risk: 10 babies
from HFOV and 4
babies from CV
withdrawn from study
Craft 2003

Unclear risk: attrition
unclear as study
terminated at ad-hoc
analysis

D'Angio 2005

Low risk

Donn 1994

low risk

Reporting bias
Baumer 2000

unclear risk: protocol
not available for review
Beresford 2000
unclear risk: protocol
not available for review
Bernstein 1996
unclear risk: protocol
not available for review
Courtney 2002
unclear risk: protocol
not available for review
Craft 2003

unclear risk: protocol
not available for review
D'Angio 2005
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Exclusion criteria

Of relevant studies:
Baumer 2000

Not ventilated for more than
6 hours at randomisation
Major congenital
malformation or inhalational
pneumonitis

Beresford 2000

Major malformations,
congenital heart disease,
MAS

Bernstein 1996

Infants with airleak,
seizures, IVH grade Il or IV,
neuromuscular disease
affecting respiration, major
malformations including
chromosomal abnormalities,
CDH, CHD (except PDA),
lung hypoplasia, septic
shock or severe skin
disease

Courtney 2002

Apgar at 5 min <4; a base
deficit of 15 or more prior to
study

Severe hypotension
Chromosomal or genetic
abnormalities

Congenital heart disease

272

unclear risk: protocol
not available for review
Donn 1994

unclear risk: protocol
not available for review

Other sources of bias
Courtney 2002

high risk: cross-over -
10% in HFOV; 19% in
CVv

D'Angio 2005

unclear risk: different
trigger modes in VTV
and SIMV
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Study details

Full citation

Greenough, A., Peacock, J.,
Zivanovic, S., Alcazar-Paris, M., Lo,
J., Marlow, N., Calvert, S., United
Kingdom Oscillation Study: long-
term outcomes of a randomised trial
of two modes of neonatal
ventilation, Health Technology
Assessment (Winchester, England),
18, v-xx, 1-95, 2014

Ref Id
445618

Countryl/ies where the study was
carried out

Multicentre

Study type
Randomised controlled trial

Participants Interventions Methods

Known neuromuscular
disease

Craft 2003

None stated

D'Angio 2005

None stated

Donn 1994

None stated

Details

No details regarding the
definitions of moderate
and severe learning
difficulties

Interventions
See Johnson
2002

Sample size

Randomised to original
RCT: n=797 (HFOV: 400;
TCPL: 397)

Survivors from original RCT:
n=592 (HFOV: 300; TCPL:
292)

Follow-up at 11-14 years:
n= 319 (HFOV: 160; TCPL:
159)

Randomisation
See Johnson 2002

Blinding

Characteristics See Johnson 2002

Birthweight in grams (SD in
parentheses): HFOV= 867
(209); TCPL= 923 (206)

Gestational age in weeks Attrition
(SD in parentheses): High rate of attrition
HFOV= 26.7 (1.45); TCPL= 47%

27 (1.18)
Postnatal steroids: HFOV=
48/157; TCPL= 36/157

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge
NMA outcome

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

NMA outcome

Neurodevelopmental
outcomes at 218
months

Comments

Limitations
See Johnson 2002

Other information

Selection bias
See Johnson 2002

Performance bias
See Johnson 2002

Detection bias
Unclear risk as study
unblended and no
details as whether the
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Study details

Aim of the study

To determine the long-term
outcomes of children at 11-14 years
of age who had been recruited into
UKOS

Study dates
See Johnson 2002

Source of funding
NIHR Health Technology
Assessment programme

Full citation

Guven,S., Bozdag,S., Saner,H.,
Cetinkaya,M., Yazar,A.S.,
Erguven,M., Early neonatal
outcomes of volume guaranteed
ventilation in preterm infants with
respiratory distress syndrome,
Journal of Maternal-Fetal and
Neonatal Medicine, 26, 396-401,
2013

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Statistical analysis
See Johnson 2002

Inclusion criteria
See Johnson 2002

Exclusion criteria
See Johnson 2002

Sample size Interventions Details

Please see Klingenberg
2017 Cochrane systematic
review

Characteristics

Inclusion criteria

274

Methods

Outcomes and
Results

Follow-up at 11-14
years of age
Severe learning
difficulty (undefined)
TCPL: 1/108; HFOV:
3/116

Moderate learning
difficulty (undefined)

TCPL: 19/108; HFOV:

19/116

Important outcomes

Pneumothorax
See Johnson 2002

Results

Comments

assessors for learning
difficulty were blinded

Attrition bias
High risk of bias as high
level of attrition at 47%

Reporting bias

Low risk of bias: all
outcomes noted in the
methods were reported
in the results

Other sources of bias

Limitations

Other information
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Study details Participants Interventions

Ref Id
282244 Exclusion criteria

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions
Please see Cools 2015
Johnson, A. H., Peacock, J. L., Cochrane systematic review

Greenough, A., Marlow, N., Limb,

E. S., Marston, L., Calvert, S. A,,

United Kingdom Oscillation Study,

Group, High-frequency oscillatory ~ Characteristics
ventilation for the prevention of
chronic lung disease of prematurity,
The New England journal of
medicine, 347, 633-42, 2002

Inclusion criteria
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Methods

Details

Outcomes and
Results

Results

Comments

Limitations

Other information
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Ref Id
510504

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation

Kirpalani, H., Millar, D., Lemyre, B.,
Yoder, B. A., Chiu, A., Roberts, R.
S., Nippv Study Group, A trial
comparing noninvasive ventilation
strategies in preterm infants, New
England Journal of MedicineN Engl|
J Med, 369, 611-20, 2013

Ref Id
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Participants

Exclusion criteria

Sample size

n randomised= 1009
nasal IPPV= 504
nasal CPAP= 505

n analysed= 1007
nasal IPPV= 504
nasal CPAP= 503

Characteristics
NIPPV, n= 504

Interventions

Interventions
Intervention 1:
Nasal IPPV
included any
technique that
combines nasal
CPAP with an
intermittent
increase in
applied pressure.
Those assigned

276

Methods

Details

Randomisation
Enrollment and

treatment assignments

were performed with
the use of a secure
study website after

verification of eligibility ~Nasal IPPV, n/total:

and consent status.

Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge
Mortality prior to
discharge

37/504

Comments

Limitations

Other information

Selection bias

Low risk: "Enrollment
and treatment
assignments were
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Study details

561768

Countryl/ies where the study was

carried out
us

Study type
Multi-centre RCT

Aim of the study

The aim of the study was to reduce
the risk of BPD in extremely low
birth weight babies by introducing
the early use of less invasive forms

of positive airway pressure.

Study dates
May 2007 - June 2011

Source of funding

Canadian Institutes of Health

Research

Participants

Gestational age, inclusion
criteria, weeks= < 30
Gestational age, weeks,
mean (SD)= 26.1 (1.5)
Birthweight, grams, mean
(SD)= 802 (131)

Intubated at birth, %= 51.0
NCPAP, n= 503
Gestational age, inclusion
criteria, weeks= < 30
Gestational age, weeks,
mean (SD)= 26.2 (1.5)
Birthweight, grams, mean
(SD)= 805 (127)

Intubated at birth, %= 49.3

Inclusion criteria

BW < 1000g
GA < 30 weeks

e Candidates for non-
invasive respiratory

support

Exclusion criteria

e Infants expected to

die

Interventions

to nasal IPPV and
whose condition
was stable for 7
days after
extubation could
be switched to
nasal CPAP.
Intervention 2:
CPAP. Babies on
CPAP were not
permitted to
receive nasal
IPPV.

No devices were
specified and
centers could use
any standard
equipment.
Synchronisation
was permitted but
not

mandated. Babies

whose condition
could not be
maintained with
the assigned
method of non-
invasive
respiratory
support were
reintubated, and
the originally
assigned

Methods

Treatment assignments
(in a 1:1 ratio) were
based on a prespecified
randomized sequence
(with a random block
size of 2 or 4), with
stratification according
to center and two infant
characteristics: birth
weight (<750 g or 750
to 999 g) and status
with respect to prior
intubation (reflecting the
duration and timing of
intubation).

Blinding
Blinding was not
completed

Attrition

The sample-size
calculation was based
on an anticipated rate
of death or
bronchopulmonary
dysplasia of 46%, a
value derived from a
trial33 that was

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Nasal CPAP, n/total:
45/503

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

Survival with BPD
Nasal IPPV, n/total:
157/463

Nasal CPAP, n/total:
139/449

Important outcomes

Failed non-invasive
ventilation

Nasal IPPV,

n/total: 294/504
Nasal CPAP, n/total:
297/503

Comments

performed with the use
of a secure study
website after
verification of eligibility
and consent status. For
all infants in the prior-
intubation stratum,
randomization was
performed at the time of
the first decision to use
non-invasive support.”

Performance bias
Low risk: "Our
interventions did not
permit blinding, leaving
a potential for bias,
despite guidelines for
weaning, extubation,
and reintubation."

Detection bias

Low risk: "The study
team was not informed
of interim results." The
study had guidelines for
weaning, extubation,
and reintubation.
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Study details

Participants

e Congenital
abnormalities

e Required surgery

e Neuromuscular
disorder

Interventions

intervention was
resumed after
extubation.

Outcomes and
Results

Methods

conducted at many of
the centers participating
in the current study. We
estimated that with a
sample of 1000 infants,
the study would have
80% power to detect a
relative risk reduction of
20% in the primary
outcome with nasal
IPPV as compared with
nasal CPAP, at a two-
tailed type | error rate of
0.05. This was more
conservative than the
relative risk reduction of
27% (relative risk, 0.73;
95% confidence interval
[CI], 0.49 to 1.07)
reported in Cochrane
meta-analyses of
previous trials
comparing nasal IPPV
with nasal CPAP.

Statistical analysis

Prespecified subgroup
analyses for birth-
weight stratum, prior-
intubation status, and
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Comments

Attrition bias

High risk: "Twenty
infants (7 in the nasal-
IPPV group and 13 in
the nasal-CPAP group)
did not undergo a
required oxygen-
reduction test (typically
owing to early transfer)
and were thus not
included in the primary
analysis."

Reporting bias

Low risk: all outcomes
reported in methods
shown in results

Other sources of bias
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Study details

Full citation

Klingenberg,C., Pettersen,M.,
Hansen,E.A., Gustavsen,L.J.,
Dahl,l.A., Leknessund,A.,
Kaaresen,P.l., Nordhov,M., Patient
comfort during treatment with
heated humidified high flow nasal

Participants

Sample size
n=20

Characteristics
n=20

Interventions

Interventions
"After parental
consent, the
patients were
randomised to
continue with
NCPAP for 24 h
and then switch to

Methods

the effects of
synchronized or
nonsynchronized forms
of nasal IPPV were
performed with the use
of logistic regression by
incorporating an
additional treatment-by-
subgroup interaction
term. Two-sided P
values of less than 0.05
were considered to
indicate statistical
significance. Formal
interim analyses of
efficacy were carried
out by the safety and
efficacy monitoring
committee when 25%,
50%, and 75% of the
outcome data were
available.

Details

Randomisation
"Infants were block
(blocks of 4)
randomised, using
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Outcomes and Comments
Results
Results Limitations

Important outcomes

I?arental satisfaction Other information
Echelle Douleur
Inconfort Nouveau-Ng,

neonatal pain and Selection bias
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Study details

cannulae versus nasal continuous
positive airway pressure: a
randomised cross-over trial,
Archives of Disease in Childhood
Fetal and Neonatal Edition, 99,

F134-F137, 2014
Ref Id
319453

Countryl/ies where the study was

carried out
Norway

Study type

Randomised cross over trial

Aim of the study

The aim of the study was to
compare comfort in preterm babies
treated with HHHFNC vs NCPAP.

Study dates
2012 to 2013

Source of funding
Not reported

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Gestational age, weeks,
mean (SD)=29.3 (1.7)
Age at start of ventilation,
days, median (IQR)= 6 (4-
10)

Birthweight, grams, mean
(SD)= 1234 (353)

Inclusion criteria

o <34 weeks GA

e Mild respiratory
illness (treatment
with CPAP for < 72
hr if PMA < 29 wks
and < 24hr if 29-33
weeks)

e Fi02<0.3

e LastPCO2 < 8 kPa

Exclusion criteria

> 34 weeks GA
Congenital
abnormalities

e Needed higher
concentrations of
supplemental O2

Interventions

HHHFNC for the
next 24 h, or to
immediately
switch to
HHHFNC for 24 h
and then back to
NCPAP for 24 h.
After the 48 h
study period (2 X
24 h epochs)
further respiratory
support was at
the discretion of
the clinical team."
HHHFNC=

"Gas flow was set
at 6 L/min for
infants weighing
>1500 g and at 5
L/min if <1500 g."
SiPAP="The
nasal interface
was either a mask
or binasal prongs
at the discretion
of the nurse. We
aimed for a
NCPAP of 4-5
cmH20."
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Methods

sealed opaque
envelopes, to start with
either HHHFNC or
CPAP."

Blinding
Study was unblinded

Attrition
Method for managing
attrition not reported

Statistical analysis

"Paired t test was used
to compare continuous
data and proportions
were compared using
X2 test. A p<0.05 was
considered statistically
significant."

Outcomes and
Results

discomfort scale (EDIN
scale) (lower scores
are better)

Child satisfied
HHHFNC, mean (SD)=
8.6 (1.1)

NCPAP, mean (SD)=
6.9 (1.6)

Contact and
interaction

HHHFNC, mean (SD)=
9.0 (1.1)

NCPAP, mean (SD)=
6.7 (1.6)

Possibility to take
part in care

HHHFNC, mean (SD)=
9.1 (1.2)

NCPAP, mean (SD)=
8.0 (1.6)

Comments

Unclear risk: "Infants
were block (blocks of 4)
randomised, using
sealed opaque
envelopes, to start with
either HHHFNC or
CPAP."

Performance bias
High risk: "It is
challenging for parents
to assess their
preference for types of
medical support in an
unblinded study as their
opinions may be
influenced by
caregivers and other
external factors."

Detection bias

High risk: "It is
challenging for parents
to assess their
preference for types of
medical support in an
unblinded study as their
opinions may be
influenced by
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Study details Participants Interventions Methods

e Considered to need
of frequent blood
samples due to
infection,
hypoglycaemia or
other intercurrent

conditions

Full citation Sample size Interventions Details

n randomised= 84 NCPAP= NCPAP
Kugelman,, Nasal Synchronized n analysed= 84 was setat6to 7
Intermittent Positive Pressure NCPAP= 41 cm H20 L
Ventilation (NSIPPV) Versus Nasal  N|MV= 43 NIMV= NIMV was kandomisation
Continuous Positive Airway setata
Pressure (NCPAP) for Respiratory synchronized
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Outcomes and
Results

Results

Critical outcomes

Comments

caregivers and other
external factors."

Attrition bias

Unclear risk: method for
managing attrition not
reported

Reporting bias

Low risk: All outcomes
stated in methods
reported in results

Other sources of bias
Unclear risk: Cross-
over nature of study
could have biased
results as the study was
not controlled

Limitations

Other information
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Study details

Distress Syndrome (RDS): a
Randomized, Controlled,
Prospective Study, Pediatric
academic society,
http://www.abstracts2view.com/pas/
, 2007

Ref Id
667040

Countryl/ies where the study was
carried out

Israel

Study type
Single-centre RCT

Aim of the study

The aim of the study was to assess
whether nasal intermittent
mandatory ventilation compared
with nasal continuous positive
airway pressure would decrease the
need for endotracheal ventilation in
the treatment of preterm infants with
RDS.

Study dates
2004 to 2006

Participants Interventions

mode, rate of 12
to 30 breaths/min
(according to

Characteristics
NCPAP, n= 41

Gestational age, wks, mean pac02 ),
(SD)=30.6 (3.0 inspiratory time of
Birthweight, grams, mean 0.3 seconds,
(SD)= 1533 (603) positive end
Apgar score at 1 minute, expiratory

median (IQR)= 8 (1-10)
Apgar score at 5 minutes,
median (IQR)=9 (2-10)

pressure (PEEP)
of 6to 7 cm H2 O,
and positive peak

NIMV, n= 43 inspiratory
Gestational age, wks, mean pressure of 14
(SD)=31.1 (2.3) to 22cm H2 O

Birthweight, grams, mean
(SD)= 1616 (494)

Apgar score at 1 minute,
median (IQR)= 8 (4-10)
Apgar score at 5 minutes,
median (IQR)= 9 (7-10)

according to chest
excursion and the
infant’s weight.
FiO2 was
adjusted to keep
oxygen saturation
by pulse oximetry
between 88% to

- - - o
Inclusion criteria 92%

e GA 24-34 and 6/7
weeks

e RDS and needed
nasal respiratory
support

Exclusion criteria

Methods Outcomes and

Results

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days

The randomization was
performed with a
system of randomly
prepared cards in

f age

sealed nontransparent o

envelopes containing ~ O2 dependency at 36
weeks

group assignments nCPAP, nitotal= 7/41

NIMV, n/total= 1/43

Failed non-invasive
ventilation

nCPAP, n/total= 20/41
NIMV, n/total= 11/43

Blinding

Medical team was not
blinded to treatment
assignment.

Pneumothorax
nCPAP, n/total= 1/41
NIMV, n/total= 1/43

Attrition

"Two infants in the
NCPAP group were
switched by the medical
team to NIMV in
violation of the study
protocol but were
included in the
intention-to-treat
analysis according to
their primary
assignment"
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Comments

Selection bias
Unclear risk: The
randomization was
performed with a
system of randomly
prepared cards in
sealed nontransparent
envelopes containing
group assignments

Performance bias
Low risk: Blinding not
possible; set criteria for
failure of nasal support

Detection bias
Unclear risk: lack of
blinding unlikely to
affect outcome
assessment. Unclear
whether criteria for
failure of nasal
support was met

Attrition bias
Low risk: ITT
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Study details

Source of funding
Not reported

Full citation

Kugelman, A., Riskin, A., Said, W.,
Shoris, I., Mor, F., Bader, D., A
randomized pilot study comparing

Participants

e Significant morbidity
apart from RDS,
including cardiac
disease, congenital
malformation,
cardiovascular or
respiratory
instability because
of sepsis, anemia,
or severe IVH

Sample size

n randomised= 76
n analysed= 76
NIPPV= 38
HHHFNC= 38

Interventions

Interventions
Humidified high-
flow nasal
cannula: flows
were started on

Methods Outcomes and

Results
Statistical analysis

Two-sample unpaired t-
tests were used for
continuous variables
with normal distribution
and Wilcoxon rank-sum
test was used where
distribution was
skewed. Differences for
categorical variables
were tested by use of 2
analysis. For the
primary outcome
measure (need for
endotracheal
ventilation) we used a
multivariate regression
model to correct for
birth weight and
gestational age. For all
tests the level of
significance was set at
P < .05.

Details Results

Randomisation Critical outcomes
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Comments

Reporting bias

Low risk: all outcomes
stated in methods
reported in results

Other sources of bias
Unclear risk: "Two
infants in the NCPAP
group were switched by
the medical team to
NIMV in violation of the
study protocol but were
included in the
intention-to-treat
analysis according to
their primary
assignment"”

Limitations

Other information
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Study details

heated humidified high-flow nasal
cannulae with NIPPV for RDS,
Pediatric pulmonology, 50, 576-83,

2015
Ref Id
667049

Countryl/ies where the study was

carried out
Israel

Study type
Single-centre RCT

Aim of the study
The aim of the study was to

compare the requirement for
endotracheal ventilation in preterm

babies treated with heated,

humidified high-flow nasal cannula
with those treated with nasal
intermittent positive pressure

ventilation.

Study dates
Not reported

Participants

Characteristics

NIPPV, n=38

Gestational age, wks,
median (IQR)= 32.7 (27.0-
34.9)

Birthweight, grams, mean
(SD)= 1835 (530)

Apgar score at 1 minute,
median (IQR)= 8 (3-10)
Apgar score at 5 minutes,
median (IQR)= 9 (7-10)
HHFNC, n= 38
Gestational age, wks,
median (IQR)= 32.5 (27.5-
34.7)

Birthweight, grams, mean
(SD)= 1759 (488)

Apgar score at 1 minute,
median (IQR)= 8 (1-9)
Apgar score at 5 minutes,
median (IQR)= 9 (6-10)

Inclusion criteria

e GA <35 weeks

e Birth weigh > 1000g

Interventions

1L/min and
increased at
intervals of 0.5-1
L/min per baby's
weight and as
needed according
to clinical
condition,
hemodynamic,
ventilation, and
oxygenation. Leak
was
created/allowed
by using the nasal
prongs no larger
than 1/2 diameter
of the nares and
no chin strap was
allowed.

Nasal intermittent
positive pressure
ventilation: set at
a synchronized
mode, rate of 12-
30 breaths/min.
Though not
encouraged,
babies were able
to cross between
interventions
according to the
attending
physician after

Methods

System of randomly
prepared cards in
sealed non-transparent
envelopes containing
group assignment.
Envelopes were
stratified for infants

or >1,500 g.

Blinding

Medical team was not
blinded to treatment
assignment.

Attrition
Intention to treat
analysis used

Statistical analysis

Sample size
calculations for primary
outcome (need for
endotracheal
ventilation) was based
on the authors' previous
study. Two-sample
unpaired t-test
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Outcomes and
Results

Mortality before
discharge

HHHFNC, n/total= 0/38
NIPPV, n/total= 0/38

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

Oxygen dependency at
36 weeks post-
conceptual age
HHHFENC, n/total= 1/38
NIPPV, n/total= 2/38

Important outcomes

Number of days on
invasive ventilation
N/A

Duration of mechanical
ventilation,

days, median (range)
NIPPV= 4.0 (0.5-16.0)
HHHFNC= 3.0 (0.01-
14.0)

p-value= 0.95

Comments

Selection bias
Unclear risk:
Randomised through a
system of randomly
prepared cards in
sealed non-transparent
envelopes containing
group assignment.
Treatment allocation
was not blinded.

Performance bias
Low risk: Blinding could
not be performed.

Detection bias

Low risk: Medical team
were not blinded, but
unlikely to affect
outcome assessment.
Criteria for failure of
nasal support were
stated.

Attrition bias
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Study details

Source of funding
No external funding

Full citation

Lavizzari, A., Colnaghi, M., Ciuffini,
F., Veneroni, C., Musumeci, S.,
Cortinovis, I., Mosca, F., Heated,
Humidified High-Flow Nasal
Cannula vs Nasal Continuous
Positive Airway Pressure for

Participants

With RDS who
needed NRS as
initial therapy

Exclusion criteria

Significant morbidity
apart from RDS
including: cardiac
disease or
cardiovascular or
respiratory
instability because
of sepsis, anemia or
severe IVH
Unavailability of
suitable
ventilator/device

Sample size

n randomised= 316
n analysed= 316
HHHFNC= 158
nCPAP/BiPAP= 158

Interventions

optimizing each
mode ventilatory
settings.

Interventions
HHHFNC= flow
was started at 4
to 6 L/min and
increased to a
maximum of 6
L/min if the FIO2

Methods

(student’s t) was used
for continuous variables
with normal distribution
and Mann-Whitney
rank-sum test where
distribution was
skewed. Differences for
categorical variables
were tested by

using x2 analysis or
Fisher-exact test when
appropriate. For the
primary outcome
measure we also used
a multi-variate stepwise
regression model.

Details

Randomisation

Block randomisation
with 4 blocks stratified
by GA. Clinicians were
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Outcomes and
Results

Failed non-invasive
ventilation

Failed nasal support
NIPPV, n/total= 13/38
HHHFNC, n/total=
12/38

Pneumothorax

Air leak

NIPPV, n/total= 0/38
HHHFENC, n/total= 2/38

Results

Critical outcomes

Mortality before
discharge

Comments

Low risk: ITT analysis
used; all patients
accounted for in
outcome assessment

Reporting bias

Low risk: all outcomes
stated in methods
reported in results

Other sources of bias

High risk: Babies were
able to cross between
interventions according
to the attending
physician after
optimizing each mode's
ventilatory settings.

Limitations

Other information
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Study details

Respiratory Distress Syndrome of
Prematurity: A Randomized Clinical
Noninferiority Trial, JAMA

Pediatrics, 08, 08, 2016
Ref Id
653949

Countryl/ies where the study was

carried out
Italy

Study type
Single centre RCT

Aim of the study

The aim of the study is to assess
whether HHHFNC provides
respiratory support noninferior to
nCPAP or BiPAP as a primary

approach to RDS.

Study dates
2012 to 2014

Source of funding
Not reported

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Characteristics
HHHFNC, n=158
Gestational age, weeks,
mean (SD)= 33.1 (1.9)
Birthweight, grams, mean
(SD)= 1968 (581)

Apgar score at 5 minutes,
median (IQR)= 9 (8-9)
NCPAP/BiPAP, n=158
Gestational age, weeks,
mean (SD)= 33.0 (2.1)
Birthweight, grams, mean
(SD)= 1908 (528)

Apgar score at 5 minutes,
median (IQR)= 9 (8-9)

Inclusion criteria

e GA 29+0 weeks to
36+6 weeks

e Mild to moderate
RDS requiring non-
invasive respiratory
support

e Fi02>0.3

Exclusion criteria

Interventions

was increased
greater than 0.1
of the starting
value or for
intensification of
respiratory
distress as
assessed by
Silverman score."
Nasal CPAP=
'The starting
pressure was set
at4 to 6 cm H20
and the pressure
was increased up
to 6 cm H20
according to the
same criteria for
altering HHHFNC
flow. Moreover, in
the nCPAP group,
infants were
shifted to BiPAP
in the case of
more than 4
episodes of
apnea per hour or
more than 2
episodes per hour
requiring positive
pressure
ventilation or if
deemed by
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Methods

given sequentially
numbered, sealed,
opaque, envelopes with
treatment allocation.

Blinding
Not blinded

Attrition
ITT analysis

Statistical analysis
95% confidence
intervals were

used. Dichotomous
outcomes were
compared by x2 tests.
Continuous outcomes
were compared by
using Wilcoxon 2-
sample test. A
posteriori, a logistic
model was applied to
detect factors possibly
affecting the probability
of failure.

Outcomes and
Results

HHHFNC, n/total=
0/158
nCPAP/BiPAP, ntotal=
1/158

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

02 dependency at 36
weeks

HHHFNC, n/total=
7/158

nCPAP/BiPAP, n/total=
8/158

Important outcomes

Number of days on
invasive ventilation
Duration of mechanical
ventilation, days,
median (IQR)
HHHFNC= 3.2 (1.2-
5.0)

nCPAP/BiPAP= 3.0
(1.2-6.0)

95% CI (-1.25 to 2.25)
p-value= 0.72

Comments

Selection bias
Unclear risk: did not
state whether
computer-generated
random assignment
was used

Performance bias
Low risk: study could
not be blinded. Criteria
for intubation and
mechanical ventilation
were stated.

Detection bias
Unclear risk: lack of
blinding unlikely to
affect outcome
assessment. Unclear
whether criteria for
intubation and
mechanical ventilation
were met

Attrition bias

Low risk: ITT used, all
patients accounted for
in outcome assessment
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Study details Participants

e Severe RDS
requiring early

intubation
e Major congenital
anomalies
e Severe IVH
Full citation Sample size

Of relevant studies:

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Interventions

clinicians because
of increased work
of breathing. The
BiPAP was set
with a starting
rate of 30
breaths/min,
inspiratory time of
0.7 to 1 second,
and a mean
airway pressure of
6 to 8 cm H20.'

Interventions
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Methods

Details

Outcomes and
Results

Failed non-invasive
ventilation
Mechanical
ventilation within 72
hours

29+0 to 32+6 weeks
HHHFNC, n/total=
10/71

nCPAP/BiPAP, n/total=
8/73

33+0 to 34+6 weeks
HHHFNC, n/total= 2/53
nCPAP/BIiPAP, n/total=
4/53

35+0 to 36+6 weeks
HHHFNC, n/total= 5/34
nCPAP/BiPAP, n/total=
3/32

Pneumothorax

Air leaks

HHHFNC, n/total=
3/158

nCPAP/BIiPAP, n/total=
4/158

Results

Comments

Reporting bias

Low risk: All outcomes
stated in methods were
reported in results

Other sources of bias
N/A

Limitations



DRAFT FOR CONSULTATION

Study details

Lemyre, Brigitte, Laughon,
Matthew, Bose, Carl, Davis, Peter
G, Early nasal intermittent positive
pressure ventilation (NIPPV) versus
early nasal continuous positive
airway pressure (NCPAP) for
preterm infants, Cochrane
Database of Systematic Reviews,
2016

Ref Id
653961

Countryl/ies where the study was
carried out

Study type
Cochrane systematic review

Aim of the study

The aim of the study was to assess
the risks and benefits of early
NIPPV vs early NCPAP alone for
preterm infants at risk of or with
RDS within the first hours after
birth.

Study dates

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Bisceglia 2007

n randomised= 88 (n= 46
NCPAP); n= 42 NIPPV)
Wood 2013

n randomised= 120 (n= 60
CPAP; n= 60 SiPAP)

Characteristics

Of relevant studies
Bisceglia 2007

Not reported

Wood 2013 (extracted

from conference abstract)

CPAP, n=60

Gestational age, weeks,
mean (SD)= 29.7 (1.2)
Birthweight, grams, mean
(SD)= 1325 (335)

CRIB score, mean (SD)=
4.3 (2.4)

SiPAP, n= 60

Gestational age, weeks,
mean (SD)=29.8 (1.1)
Birthweight, grams, mean
(SD)= 1324 (300)

CRIB score, mean (SD)=
4.8 (2.3)

Inclusion criteria
Of relevant studies

Interventions

Of relevant
studies
Bisceglia 2007
NCPAP=

administered at 4-

6 cmH20
NIPPV=
administered with

PIP 14-20 cmH20

at 40 breaths per
minute and end
expiratory
pressure 4-6
cmH20. NIPPV
was
nonsynchronized.
Wood 2013
SiPAP (BiPhasic
Tr); settings
unspecified
CPAP delivered
by the Infant Flow
SiPAP device
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Methods

Randomisation
Of relevant studies:
Bisceglia 2007

Randomisation through

an online statistical
program to generate
treatment allocation
Wood 2013
Randomisation was

stratified by centre and

gestation

Blinding

Of relevant studies:
Bisceglia 2007

No blinding

Wood 2013

NR

Attrition

Of relevant studies:
Bisceglia 2007

NR

Wood 2013

NR

Outcomes and
Results

Critical outcomes

Mortality before
discharge

Of relevant studies:
Bisceglia 2007
NIPPV, n/total= 0/42
NCAPA, n/total= 0/46
Wood 2013

CPAP, n/total= 2/60
SiPAP, n/total= 0/60

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

Need for O2 at 36
weeks in surviving
infants

Of relevant studies:
Bisceglia 2007
NIPPV, n/total= 2/42
NCAPA, n/total= 4/46
Wood 2013

CPAP, n/total= 7/60
SiPAP, n/total= 5/60

Important outcomes

Comments

Quality of Cochrane
SR:

Systematic review
assessed using
AMSTAR checklist.
Total score: 15/16
All checklist items
addressed, with the
exception of:
Checklist item 2: Did
the report contain an
explicit statement that
the review methods
were established a
priori? No details
provided.

Other information
Quality of individual
studies:

Risk of bias
assessment taken from
Cochrane systematic
review (Cochrane risk
of bias tool)

Selection bias
Of relevant studies:
Bisceglia 2007
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Study details

Search dates from 1966 to
September 28, 2015

Source of funding

NIH grant; Eunice Kennedy Shriver
National Institute of Child Health
and Human Development; National
Institute for Health Research

Participants

Bisceglia 2007
-24-37 weeks GA
-Mild to moderate RDS

(defined as need for FiO2 <
0.4 and chest x-ray positive
for early hyaline membrane

disease)

Wood 2013

-GA 28+0 to 31+6
-Inborn

-< 6 hours old

-No prior intubation
-No major congenital
disorders

Exclusion criteria
Of relevant studies
Bisceglia 2007

Not reported

Wood 2013

-No prior intubation
-No major congenital
disorders

Interventions

Methods

Statistical analysis
Of relevant studies:
Bisceglia 2007

NR

Wood 2013

To detect a 50%
reduction in failure
(power 80%, a = 0.05, 2
tailed), 116 participants
were required.
Analyses were by
intention-to-treat.
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Outcomes and
Results

Failed non-invasive
ventilation

Of relevant studies:
Bisceglia 2007
Respiratory failure
NIPPV, n/total= 1/42
NCAPA, n/total= 1/46

Need for intubation
NIPPV, n/total= 1/42
NCAPA, n/total= 1/46

Wood 2013

Failure of non-invasive
respiratory support,
necessitating
intubation and
ventilation in the first
72 hrs

CPAP, n/total= 7/60
SiPAP, n/total= 8/60

Pneumothorax

Of relevant studies:
Bisceglia 2007
NIPPV, n/total= 0/42
NCPAP, n/total= 0/46
Wood 2013

CPAP, n/total= 0/60
SiPAP, n/total= 4/60

Comments

Low risk: Online
statistical program used
to generate sequence
of interventions.
Allocation sequence
was concealed from
practitioners.

Wood 2013

Unclear risk: Method for
randomisation and
allocation unclear

Performance bias
Of relevant studies:
Bisceglia 2007
Unclear risk: blinding
not possible; unclear
whether set criteria
utilised for failure of
nasal support

Wood 2013

Unclear risk: blinding
not possible; unclear
whether set criteria
utilised for failure of
nasal support

Detection bias
Of relevant studies:
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Outcomes and
Results

Comments

Bisceglia 2007
Unclear risk: lack of
blinding unlikely to
affect outcome
assessment; however,
unclear whether set
criteria used for failure
of nasal support
Wood 2013

Unclear risk: lack of
blinding unlikely to
affect outcome
assessment; however,
unclear whether set
criteria used for failure
of nasal support

Attrition bias

Of relevant studies:
Bisceglia 2007

Low risk: no missing
data

Wood 2013

Low risk: no missing
data

Reporting bias
Of relevant studies:
Bisceglia 2007
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Study details

Full citation

Lista,G., Castoldi,F., Bianchi,S.,
Battaglioli,M., Cavigioli,F.,
Bosoni,M.A., Volume guarantee
versus high-frequency ventilation:
Lung inflammation in preterm
infants, Archives of Disease in
Childhood: Fetal and Neonatal
Edition, 93, F252-F256, 2008

Ref Id
174463

Countryl/ies where the study was

carried out

Study type
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Participants Interventions

Sample size Interventions

Please see Cools 2015
Cochrane systematic review

Characteristics

Inclusion criteria

Exclusion criteria

291

Methods

Details

Outcomes and
Results

Results

Comments

Unclear risk: unclear
from information
provided

Wood 2013

Unclear risk: unclear
from information
provided

Other sources of bias
Of relevant studies:
N/A

Limitations

Other information
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Study details Participants

Aim of the study

Study dates

Source of funding

Full citation Sample size
n= 40
Lista, G, Castoldi, F, Fontana, P, NCPAP= 20
Daniele, I, Cavigioli, F, Rossi, S, Bi-level NCPAP= 20
Mancuso, D, Reali, R, Nasal
continuous positive airway pressure
(CPAP) versus bi-level nasal CPAP o
in preterm babies with respiratory ~ Characteristics
distress syndrome: a randomised NCPAP, n=20
control trial, Archives of disease in  Gestational age, weeks,

childhood. Fetal and neonatal mean (SD)= 30.3 (2)

edition, 95, F85-9, 2010 Birthweight, grams, mean
(SD)= 1429 (545)

Ref Id Bilevel nCPAP, n=20
Gestational age, weeks,

667166 mean (SD)= 30.2 (2)

Countryl/ies where the study was ?érér;\;v?g? 2 ggg;s mean

carried out

Italy

Interventions

Interventions
NCPAP= CPAP
level 6 cm H20.
Weaning occurred
following NICU
protocols with the
progressive
reduction of the
set CPAP level.
Bi-level NCPAP=
Lower CPAP level
of 4.5 cm H20
with Thigh set at
0.5-0.7s with a
pressure
exchange rate of
30 times/min to
start. Weaning
occurred following
NICU protocols

Methods

Details

Randomisation

"All infants enrolled in
the study were
sequentially numbered
after birth and were
randomised at 1 h of life
to the NCPAP group
(group A) or bi-level
NCPAP group (group
B) using a table of
random numbers and
using a stratified
randomisation for
gestational age (GA

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge

NCPAP, n/total= 0/20
Bi-level NCPAP,
n/total= 0/20

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

BPD (O2 dependency
at 28 days)

Comments

Limitations

Other information

Selection bias

High risk: "All infants
enrolled in the study
were sequentially
numbered after birth
and were randomised
at 1 h of life to the
NCPAP group (group
A) or bi-level NCPAP
group (group B) using a
table of random
numbers and using a
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Study details Participants

Study type Inclusion criteria

Single-centre RCT

e 28-34 weeks GA
e Inborn

Aim of the study » Affected by

The aim of the study was to assess moderate RDS

the clinical course, respiratory

outcomes, and markers of

inflammation in preterm babies with

moderate RDS assigned from birth Exclusion criteria

to NCPAP or bi-level NCPAP.

e Lethal congenital
anomalies or
requiring muscle
relaxant, severe
IVH,
chorioamnionitis,
sepsis, suspected
infection

Study dates
2007-2008

Source of funding
Not reported

Interventions

with progressive
reduction of the
set pressure
exchange rate.

Methods

28-31 weeks; GA 32—
34 weeks)."

Blinding

Staff in the NICU were
not blinded. The
laboratory staff who
checked the cytokine
levels were blinded to
the ventilatory strategy
used, however, and the
results communicated
at the end of the study.

Attrition

All patients in initial
randomisation were
accounted for in
outcome assessment.

Statistical analysis

"Normally distributed
data were compared
with use of the unpaired
Student t test and non-
parametric outcomes
with use of the x2 test.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

293

Outcomes and
Results

NCPAP, n/total= 0/20

Bi-level NCPAP,
n/total= 0/20

Important outcomes

Pneumothorax

NCPAP, n/total= 1/20

Bi-level NCPAP,
n/total= 0/20

Comments

stratified randomisation
for gestational age (GA
28-31 weeks; GA 32—
34 weeks)."Allocation
and blinding procedure
were not reported.

Performance bias
High risk: NICU staff
were not blinded

Detection bias

Low risk: "All cytokine
samples were analysed
in duplicate by
laboratory staff
unaware of the
ventilatory strategies,
and the results were
communicated to the
investigators at the end
of the analysis."

Attrition bias
Low risk: All
randomised babies
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Study details

Full citation

Lista, G., Colnaghi, M., Castoldi, F.,
Condo, V., Reali, R., Compagnoni,
G., Mosca, F., Impact of targeted-
volume ventilation on lung
inflammatory response in preterm
infants with respiratory distress
syndrome (RDS), Pediatric
Pulmonology, 37, 510-514, 2004

Ref Id
653974

Countryl/ies where the study was
carried out

Study type

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
Please see Klingeberg 2017
Cochrane systematic review

Characteristics

Inclusion criteria

Exclusion criteria

294

Methods

Data within each group
were compared by
analysis of variance
(ANOVA; Bonferroni
post hoc). Statistical
signifi cance was at the
p<0.05 level."

Details

Outcomes and
Results

Results

Comments

were accounted for in
outcome assessment.

Reporting bias

Low risk: all outcomes
stated in methods
reported in results

Other sources of bias

Limitations

Other information
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Study details

Aim of the study

Study dates

Source of funding

Full citation

Marlow, N., Greenough, A.,
Peacock, J. L., Marston, L., Limb,
E. S., Johnson, A. H., Calvert, S. A.,
Randomised trial of high frequency
oscillatory ventilation or
conventional ventilation in babies of
gestational age 28 weeks or less:
respiratory and neurological
outcomes at 2 years, Archives of
Disease in Childhood Fetal &
Neonatal EditionArch Dis Child
Fetal Neonatal Ed, 91, F320-6,
2006

Ref Id
667252

Participants Interventions

Interventions
See Johnson
2002

Sample size

Randomised to original
RCT: n=797 (HFOV: 400;
TCPL: 397)

Survivors from original RCT:
n=592 (HFOV: 300; TCPL:
292)

Participants returned
questionnaire: n=428
(HFOV: 211; TCPL: 217)
Questionnaires returned
with assessments done in
the pre-sepcified 22-28
month window: n=373
(HFOV: 176; TCPL: 197)
23-25 weeks gestation:
n=102 (HFOV: 53; TCPL:
49)

Methods Outcomes and
Results

Details Results

Neurodevelopmental

outcomes

Parents were mailed a
questionnaire that
included questions in 3
areas; non-verbal
vognitive development
(dervived from items in
the Bayleys scales of
infant development)
and vocabulary and BPD (oxygen
language (derived from dependency at 36
the MacArthur language weeks corrected
scales).

Questionnaire ws
validated in a term
population and modified
for this study to
incorporate better

Critical outcomes

Mortality before
discharge
NMA outcome

of age
NMA outcome

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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gestation or 28 days

Comments

Limitations
See Johnson 2002

Other information
See Johnson 2002

Selection bias
See Johnson 2002

Performance bias
See Johnson 2002

Detection bias
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Study details

Countryl/ies where the study was
carried out

Multicentre

Study type
Randomised controlled trial

Aim of the study

To evaluate respiratory and
neurodevelopmental outcomes for
children at 2 years entered into the
UK oscillation study

Study dates
Not reported

Source of funding
Medical research council, London.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

26-28 weeks gestation:
n=271 (HFOV: 123; TCPL:
148)

Characteristics
Birthweight in grams (SD in
parentheses): HFOV = 882
(208); TCPL =914 (210)
Gestational age in weeks
(SD in parentheses): HFOV
=26.7 (1.4); TCPL = 26.8
(1.3)

Postnatal steroids: HFOV =
54/174; TCPL = 52/195

Inclusion criteria
See Johnson 2002

Exclusion criteria
See Johnson 2002

Interventions

296

Methods

sensitivity at lower
developmental scores.
A score of <49
achievied 81%
sensitivity and 81%
specificity for a Bayley
scale mental

developmental index of

<70

Randomisation
See Johnson 2002

Blinding
See Johnson 2002

Attrition
High rate of attrition =
37%

Statistical analysis
See Johnson 2002

Outcomes and
Results

Neurodevelopmental
outcomes at 218
months

Profound hearing loss
despite aids

HFOV: 2/170; TCPL:
0/189

Parental report of
visual problems;
reduced vision
HFOV: 5/163; TCPL:
14/189

Cognitive
development: parent

report composite score

<49

HFOV: 41/137: TCPL:
40/151

Parental
questionnaire

composite score of

non-verbal
development,
sentence
complexity, and
vocabulary; 49 is
the cut off for
cognitive delay
equivalent to
Bayley mental
development index
<70

Comments

High risk for cognitive
development as parents
were not blinded and
subjective outcome

Attrition bias
High risk as high rate of
attrition of 37%

Reporting bias

Low risk all outcomes in
the methods reported in
the results

Other sources of bias
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Study details Participants Interventions Methods Outcomes and Comments
Results

Important outcomes

Pneumothorax
See Johnson 2002

Full citation Sample size Interventions Details Results Limitations

Please see Cools 2015

H., Escande, B., Magny, J. F.,

Cambonie, G., Thiriez, G., Other information
Cantagrel, S., Lacaze-Masmonteil,

T., Storme, L., Blanc, T., Liet, J. M., Characteristics

Andre, C., Salanave, B., Breart, G.,
Prospective randomized multicenter
comparison of high-frequency
oscillatory ventilation and
conventional ventilation in preterm
infants of less than 30 weeks with
respiratory distress syndrome, Exclusion criteria
Pediatrics, 107, 363-72, 2001

Inclusion criteria

Ref Id
654066

Countryl/ies where the study was
carried out

Study type
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Study details

Aim of the study

Study dates

Source of funding

Full citation

Nafday, S. M., Green, R. S, Lin, J.,
Brion, L. P., Ochshorn, I., Holzman,
I. R., Is there an advantage of using
pressure support ventilation with
volume guarantee in the initial
management of premature infants
with respiratory distress syndrome?
A pilot study, Journal of
perinatology, 25, 193-7, 2005

Ref Id
667455

Countryl/ies where the study was
carried out

Study type

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
Please see Klingeberg 2017
Cochrane systematic review

Characteristics

Inclusion criteria

Exclusion criteria
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Methods

Details

Outcomes and
Results

Results

Comments

Limitations

Other information
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Study details Participants Interventions

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions
Please see Wilkinson 2016

Nair, G, Karna, P, Comparison of  Cochrane systematic review
the Effects of Vapotherm and Nasal

CPAP in Respiratory Distress in

Preterm Infants, Pediatric academic

societies annual meeting; 2005 may Characteristics
14-17; washington DC, united

states, 2005

Ref Id Inclusion criteria

667459

Countryl/ies where the study was Exclusion criteria

carried out

Study type

Aim of the study
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Methods

Details

Outcomes and
Results

Results

Comments

Limitations

Other information
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Study details Participants Interventions Methods Outcomes and Comments
Results

Study dates

Source of funding

Full citation Sample size Interventions Details Results Limitations
Please see Cools 2015

Ogawa,Y., Miyasaka,K., Kawano,T., Cochrane systematic review

Imura,S., Inukai,K., Okuyama,K.,

Oguchi,K., Togari,H., Nishida,H., Other information

Mishina,J., A multicenter

randomized trial of high frequency ~ Characteristics

oscillatory ventilation as compared

with conventional mechanical

ventilation in preterm infants with

respiratory failure, Early Human

Development, 32, 1-10, 1993

Inclusion criteria

Ref Id Exclusion criteria
225778

Countryl/ies where the study was
carried out

Study type
Aim of the study

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Study details

Study dates

Source of funding

Full citation

Oncel, M. Y., Arayici, S., Uras, N.,
Alyamac-Dizdar, E., Sari, F. N,
Karahan, S., Canpolat, F. E., Oguz,
S. S., Dilmen, U., Nasal continuous
positive airway pressure versus
nasal intermittent positive-pressure
ventilation within the minimally
invasive surfactant therapy
approach in preterm infants: a
randomised controlled trial,
Archives of Disease in Childhood
Fetal & Neonatal EditionArch Dis
Child Fetal Neonatal Ed, 101, F323-
8, 2016

Ref Id
654136

Countryl/ies where the study was
carried out

Participants

Sample size

n randomised= 100
n analysed= 200
NCPAP= 100
NPPV= 100

Characteristics

NCPAP, n=100
Gestational age, weeks,
mean (SD)= 29.1 (1.6)
Birthweight, grams, mean
(SD)=175 (214)

Apgar score at 1 minute,
median (IQR)= 6 (3-7)
Apgar score at 5 minutes,
median (IQR)= 8 (5-9)
NIPPV, n=100
Gestational age, weeks,
mean (SD)=29.2 (1.7)
Birthweight, grams, mean
(SD)= 1180 (206)

Interventions

Interventions

"All of the infants
were started on
prophylactic
caffeine within 1 h
of birth. NCPAP
or NIPPV was
started within 30
min of birth
immediately after
randomisation.
Both NCPAP and
NIPPV were
delivered by a
neonatal
ventilator."

NCPAP= NCPAP
pressure was set
at 5—-6 cm H20,
and NIPPV was
set in a non-

Methods

Details

Randomisation

"Each infant was
randomly assigned to
NCPAP or NIPPV.
Sequential numbers
were generated at the
NICU’s computer centre
with a 1:1 allocation
ratio and were
concealed in opaque,
sequentially numbered,
sealed envelopes. Two
neonatologists followed
the instructions in the
envelopes."

Blinding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge

All infants

NCPAP, n/total= 6/100
NIPPV, n/total= 4/100
Babies < 30 weeks GA
NCPAP, n/total= 5/60
NIPPV, n/total= 3/55

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

Comments

Limitations

Other information

"The initial mode of
nasal support (NIPPV
or NCPAP) was
continued until the
patient was weaned
from it in accordance
with our NICU practice.
Infants supported with
NCPAP were not
allowed to be switched
to NIPPV when the
severity of their
respiratory symptoms
increased."
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Study details Participants

Apgar score at 1 minute,
median (IQR)= 6 (3-8)
Apgar score at 5 minutes,
median (IQR)= 8 (5-10)

Turkey

Study type
Single centre RCT

Aimlof thelstudy Inclusion criteria

To assess the efficacy of NCPAP
and NIPPV as the initial respiratory
support within the MIST approach in ®
preterm babies with RDS.

o GA 26-32 weeks

Showed signs of

RDS

e Did not require
intubation in the

delivery room
Study dates

2012 to 2013

Exclusion criteria

Source of funding
Not reported e Major congenital

malformations

Interventions

synchronised

mode at 20-30
bpm, with positive
end-expiratory
pressure of 5-6
cm H20 and peak

inspiratory

pressure of 15-20
cm H20. FiO2
was titrated at

0.21-0.50 to
maintain an

oxygen saturation

level of 90%—

95%, as

measured via

pulse oximeter.

NIPPV=

Methods

Medical team was not
blinded to treatment
allocation

Attrition
ITT analysis was used

Statistical analysis

"We used the
independent-samples t
test to compare
continuous variables,
the Mann-Whitney U
test to compare
independent groups
(because of their lack of
normality) and x2 test
for categorical
variables. Continuous
variables are presented
as median (and
minimum—maximum),
and categorical
variables are presented
as number and
percentage. In addition
to the p value of the
primary outcomes,
results were given as
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Outcomes and
Results

Moderate-to-severe
BPD among survivors
to discharge

NCPAP, n/total=
10/100

NIPPV, n/total= 6/100
Babies < 30 weeks GA
NCPAP, n/total= 10/60
NIPPV, n/total= 6/55

Important outcomes

Number of days on
invasive ventilation
Duration of invasive
ventilation, median
(IQR), days

All babies

NCPAP= 3 (1-25)
NIPPV= 2 (1-7)
p-value= 0.34

Babies < 30 weeks GA
NCPAP, n/total= 2 (1-
25)

NIPPV, n/total= 2 (1-7)
p-value= 0.37

Failed non-invasive
ventilation

Needed invasive
ventilation in the first
72 hours of life, n/total

Comments

Selection bias

Low risk: "Each infant
was randomly assigned
to NCPAP or NIPPV.
Sequential numbers
were generated at the
NICU’s computer centre
with a 1:1 allocation
ratio and were
concealed in opaque,
sequentially numbered,
sealed envelopes. Two
neonatologists followed
the instructions in the
envelopes."

Performance bias
Low risk: Study could
not be blinded; set
intubation criteria

Detection bias
Unclear risk: Set
intubation criteria,
unclear if criteria was
met

Attrition bias
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Study details Participants Interventions

Methods

differences and 95%
Cls. The multivariate
analysis using logistic
regression was used to
control for
NCPAP/NIPPV support,
gestational age,
birthweight, male
gender, antenatal
steroids, Apgar score at
5 min and SNAP-II, as
these are all important
clinical factors. Factors
affecting the need for
invasive ventilation, a
surfactant requirement,
BPD and death were
assessed via
multivariate logistic
regression analysis with
ORand 95% CI. A p
value <0.05 was
considered statistically
significant."
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Outcomes and
Results

All infants
NCPAP=29/100
NIPPV= 13/100
Babies < 30 weeks GA
NCPAP= 19/60
NIPPV= 11/55

Required surfactant,
n/total

All infants

NCPAP= 60/100
NIPPV= 38/100
Babies < 30 weeks GA
NCPAP= 38/60
NIPPV= 24/55

Overall rate of
intubation, n/total

All infants

NCPAP= 37/100
NIPPV=20/100
Babies < 30 weeks GA
NCPAP= 24/60
NIPPV= 15/55

Pneumothorax

All babies

NCPAP, n/total= 3/100
NIPPV, n/total= 5/100
Babies < 30 weeks GA
NCPAP, n/total= 0/60
NIPPV, n/total= 2/55

Comments

Low risk: ITT analysis
was used; all infants
accounted for in
outcome assessment

Reporting bias

Low risk: all outcomes
stated in methods
reported in results

Other sources of bias
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Study details Participants Interventions Methods

Full citation Sample size Interventions Details

Please see Klingeberg 2017
PiotrOWSki, A., Bernas, S., Fendler, Cochrane Systematic review

W., A randomised trial comparing
two synchronised ventilation modes
in neonates with respiratory distress

syndrome, Anestezjologia Characteristics
Intensywna Terapia, 39, 58-63,

2007

Ref Id Inclusion criteria
667655

Countryl/ies where the study was —slse el

carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions Details
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Outcomes and
Results

Results

Results

Comments

Limitations

Other information

Limitations
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Study details Participants

Please see Klingeberg 2017

Piotrowski,A., Sobala,W., Cochrane systematic review

Kawczynski,P., Patient-initiated,

pressure-regulated, volume-

controlled ventilation compared with o
intermittent mandatory ventilation in Characteristics
neonates: a prospective,

randomised study, Intensive Care

Medicine, 23, 975-981, 1997 Inclusion criteria

Ref Id
225800 Exclusion criteria

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size
n randomised= 110
n analysed= 110

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Interventions
NCPAP=5 cm
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Outcomes and

Results

Results

Comments

Other information

Limitations
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Study details

Ramanathan, R., Sekar, K. C.,
Rasmussen, M., Bhatia, J., Soll, R.
F., Nasal intermittent positive
pressure ventilation after surfactant
treatment for respiratory distress
syndrome in preterm infants <30
weeks' gestation: A randomized,

controlled trial, Journal of

perinatology, 32, 336-343, 2012

Ref Id
667710

Countryl/ies where the study was

carried out
us

Study type
Multicenter RCT

Aim of the study

To compare the effect of early
extubation to NIPPV vs NCPAP for
the need for mechanical ventilation

via endotracheal tube.

Study dates
2006-2008

Participants

NCPAP= 57
NIPPV= 53

Characteristics

NIPPV, n=53

Gestational age, weeks,
mean (SD)=27.8 (0.9)
Birthweight, grams, mean
(SD)= 1052 (223)

Apgar score at 1 minute,
median= 6

Apgar score at 5 minutes,
median= 8

NCPAP, n=57
Gestational age, weeks,
mean (SD)= 27.8 (0.9)
Birthweight, grams, mean
(SD)= 1099 (201)

Apgar score at 1 minute,
median= 6

Apgar score at 5 minutes,
median= 8

Inclusion criteria

e 26+0/7 to 29+6/7
weeks gestation
e Intubated for RDS

Interventions

remained on

NCPAP for 72h or

for as long as
there was need
for supplemental
oxygen during the
first week of life.
NCPAP levels
were increased to
a max of 8cm
H20. Provided
with short binasal
prongs and
bubble CPAP,
SiPAP with no
back up rate or
conventional
ventilator CPAP.

Methods

Randomisation

"Randomization was
stratified according to
center and gestational
age (26 0/7 to 27 6/7
weeks and 28 0/7 or
29 6/7 weeks), and was
performed by an
independent
statistician, who
prepared sequentially
numbered, sealed,
opaque envelopes."

Blinding

Assignments to NIPPV
or NCAP could not be
blinded

Attrition
ITT analysis
Statistical analysis

"Statistical analyses
were performed using
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Outcomes and
Results

Critical outcomes

Mortality before
discharge

NIPPV, n/total= 1/53
NCPAP, n/total= 1/57

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

BPD at 36 weeks GA
NIPPV, n/total= 11/53
NCPAP, n/total= 22/57

Important outcomes

Number of days on
invasive ventilation
Number of days on
mechanical ventilation
via endotracheal tube,
days, mean (SD)
NIPPV=7.5 (12)
NCPAP= 12 (11)

Failed non-invasive
ventilation

Comments

Other information

Selection bias

Low

risk: "Randomization
was stratified according
to center and
gestational age

(26 0/7 to 27 6/7 weeks
and 28 0/7 or

29 6/7 weeks), and was
performed by an
independent
statistician, who
prepared sequentially
numbered, sealed,
opaque envelopes."

Performance bias

Low risk: "Limitations of
our study include:
assignments to NIPPV
or NCAP could not be
blinded." "In an attempt
to minimize any bias,
minimum extubation
criteria were kept the
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Study details

Source of funding
Dey LP and Chiesi Farmaoeutici,
SpA

Participants

Interventions

Exclusion criteria

< 600 g birthweight
Postnatal age > 120
min

Infants not requiring
intubation and
surfactant within 60
min of birth

Out born infants
Apgar score of 0 at
1 min of age

Major congenital
abnormalities

Methods

Student’s t test for
continuous normally
distributed variables
and with the Wilcoxon
rank sum test for non-
parametric variables.
Comparison of
proportions and
analysis of categorical
variables was
performed using 2-
tailed Fisher’s exact
test and logistic
regression analysis. A
P-value of <0.05 was
considered statistically
significant. Odds ratios
with 95% CIl and w2
tests were used to
compare proportions
between the two groups
for the main
dichotomous outcomes
and multivariate logistic
regression to control for
potentially confounding
effects of center,
gender, BW, GA,
antenatal steroid use
and multiple births was
done."
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Outcomes and
Results

On MVET at 7 days of
age, n/total

NIPPV, n/total= 9/53
NCPAP, n/total= 24/57

Pneumothorax
NIPPV, n/total= 1/53
NCPAP, n/total= 2/57

Comments

same in both the
groups."

Detection bias

Low risk: "In an attempt
to minimize any bias,
minimum extubation
criteria were kept the
same in both the
groups."

Attrition bias

Low risk: ITT analysis;
all patients accounted
for in outcome
assessment

Reporting bias

Low risk: All outcomes
stated in methods
reported in results

Other sources of bias
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Study details

Full citation

Rettwitz-Volk, W., Veldman, A.,
Roth, B., Vierzig, A., Kachel, W,
Varnholt, V., Schlosser, R., von
Loewenich, V., A prospective,
randomized, multicenter trial of
high-frequency oscillatory
ventilation compared with
conventional ventilation in preterm
infants with respiratory distress
syndrome receiving surfactant,
Journal of pediatrics, 132, 249-54,
1998

Ref Id
667740

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions Methods

Sample size Interventions Details

Please see Cools 2015
Cochrane systematic review

Characteristics

Inclusion criteria

Exclusion criteria
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Outcomes and
Results

Results

Comments

Limitations

Other information
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Study details

Full citation

Reyes, Z, Tauscher, M, Claure, N,
D'Ugard, C, Bancalari, E,
Randomized, controlled trial
comparing pressure support (PS) +
synchronized intermittent
mandatory ventilation (SIMV) with
SIMV in preterm infants, Pediatric
Research, 55, 79, 2004

Ref Id
667744

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
NMA outcome only for
heterogeneity

Characteristics

Inclusion criteria

Exclusion criteria
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Methods

Details

Outcomes and
Results

Results

Comments

Limitations

Other information
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Study details

Full citation

Roberts, C. T., Owen, L. S.,
Manley, B. J., Froisland, D. H.,
Donath, S. M., Dalziel, K. M.,
Pritchard, M. A., Cartwright, D. W.,
Collins, C. L., Malhotra, A., Davis,
P. G., Hipster Trial Investigators,
Nasal High-Flow Therapy for
Primary Respiratory Support in
Preterm Infants, New England
Journal of MedicineN Engl J Med,
375, 1142-51, 2016

Ref Id
561130

Countryl/ies where the study was
carried out

Australia

Study type
International, multicenter RCT

Aim of the study

The aim of the study was to assess
the efficacy of high-flow therapy as
the primary means of respiratory
support for preterm babies with
RDS.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Sample size

n randomised= 583
High-flow=289
CPAP= 294

n analysed= 564
High-flow= 278
CPAP= 286

Characteristics
Hi Flow, n=278

Gestational age, wks, mean

(SD)=32.0 (2.1)
Birthweight, grams, mean
(SD)= 1737 (580)

Apgar score at 5 minutes,
median (IQR)= 8 (8-9)
CPAP, n= 286

Gestational age, wks, mean

(SD)=32.0 (2.2)
Birthweight, grams, mean
(SD)= 1751 (599)

Apgar score at 5 minutes,
median (IQR)= 9 (8-9)

Inclusion criteria

e 28 weeks + 0 to 36

weeks + 6 weeks
gestation

Interventions

Interventions
High-flow= initial
gas flow of 6 to 8
liters per minute.
The size of the
nasal cannulae
was determined
according to the
manufacturers’
instructions in
order to maintain
a leak at the
nares. The
maximum
permissible gas
flow was 8 liters
per minute, as

recommended by
the manufacturer.

CPAP= "Starting

pressure was 6 to

8 cm of water,
achieved with a
ventilator, an
underwater
“bubble” system,

or a variable-flow
device. Treatment

was delivered
through either
short binasal

prongs or a nasal

310

Methods

Details

Randomisation

"A computer-generated
randomization
sequence with variable
block sizes was used.
Sequentially numbered,
sealed, opaque
envelopes containing
the treatment
assignment were

opened as soon as both

eligibility and consent
criteria had been met."

Blinding

"Blinding of the
intervention was not
possible; therefore, to
minimize bias, we used
prespecified, objective
criteria to determine the
primary outcome."

Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge

High flow, n/total=
1/278

CPAP, n/total= 1/286

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

Oxygen
supplementation,
respiratory support, or
both at post-menstrual
age of 36 weeks

High flow, n/total=
17/140

CPAP, n/total= 17/149

Important outcomes

Failed non-invasive
ventilation
Primary ITT analysis

Comments

Limitations

Other information

Selection bias

Low risk: "A computer-
generated
randomization
sequence with variable
block sizes was used.
Sequentially numbered,
sealed, opaque
envelopes containing
the treatment
assignment were
opened as soon as both
eligibility and consent
criteria had been met."

Performance bias

Low risk: "Blinding of
the intervention was not
possible; therefore, to
minimize bias, we used
prespecified, objective
criteria to determine the
primary outcome."
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Study dates
2013 to 2015

Source of funding

National Health and Medical
Research Council, Royal Brisbane
and Women's Hospital Foundation

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

< 24 hours old

Had not previously
received
endotracheal
ventilation or
surfactant treatment
and if the attending
clinician had
decided to
commence or
continue non-
invasive respiratory
support

Exclusion criteria

Urgent need for
intubation and
ventilation
Already met the
criteria for treatment
failure

Known major
congenital
abnormality or
pneumothorax, or
had received 4
hours or more of
CPAP support

Interventions

mask, according
to the protocol at
each participating
center, with sizing
determined
according to the
manufacturer’s
recommendations
. The maximum
permissible
pressure was 8
cm of water.
Infants treated
with CPAP who
met the criteria for
treatment failure
were intubated
and ventilated."

311

Methods

Attrition
ITT analysis and per-
protocol analysis

Statistical analysis

"For the primary
outcome and

dichotomous secondary

outcomes, we
calculated a risk
difference (with a two-
sided 95% confidence
interval) in percentage
points between
treatment groups. We

used chi-square tests to

compare dichotomous
outcomes and the
appropriate parametric

test (Student’s t-test) or

nonparametric test
(difference in medians
estimated by quantile

regression) to compare

continuous outcomes."

Outcomes and
Results

Treatment failure
within 72 hour

All infants, n/total
High flow= 71/278
CPAP= 38/286
Gestational age < 32
wk, n/total

High flow= 46/140
CPAP=27/149
Gestational age = 32
wk, n/total

High flow= 25/138
CPAP= 11/137

Intubation within 72
hour

All infants, n/total
High flow= 43/278
CPAP= 33/286
Gestational age < 32
wk, n/total

High flow= 30/140
CPAP=24/149
Gestational age = 32
wk, n/total

High flow= 13/138
CPAP=9/137

Per-protocol analysis

Treatment failure
within 72 hour, All
infants

High flow= 64/264

Comments

Detection bias
Unclear risk: Unclear
whether prespecified
criteria were met

Attrition bias
Low risk

Reporting bias
Unclear risk: Some
outcomes were only
reported for infants at
less than 32 weeks GA,
and not all

Other sources of bias

High risk: "Infants
assigned to highflow
therapy who met the
criteria for treatment
failure could receive
CPAP as rescue
therapy, initiated at 7 to
8 cm of water." "We
acknowledge that the
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Interventions Details
NSIPPV="The

initial ventilator

Full citation Sample size
n randomised= 124

Salvo, V, Lista, G, Lupo, E, Ricotti, p analysed= 124

A, Zimmermann, Lj, Gavilanes, Aw, NS|PPV= 62 parameters were o
Barberi, I, Colivicchi, M, Temporini, BjPAP= 62 positiveend Randomisation

F, Gazzolo, D, Noninvasive expiratory Computer-generated
ventilation strategies for early pressure (PEEP) random numbers
treatment of RDS in preterm infants: 4 to 6 cmH20:;

Characteristics

NSIPPV, n=62

Gestational age, weeks, mean
(SD)=28.6 (2.1)

an RCT, Pediatrics, 135, 444-451,

eak inspirator
2015 P P y

pressure (PIP) 15
to 20 cmH20;

Blinding

Ref Id Study not blinded

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

CPAP= 36/279
Intubation within 72
hour, All infants
High flow= 39/264
CPAP=33/279

Pneumothorax
Pneumothorax or other
air leak syndrome
During assigned
treatment

High flow, n/total=
0/278

CPAP, n/total= 6/286
Any time during
admission

High flow, n/total=
10/278

CPAP, n/total= 8/286

Results

Critical outcomes

Mortality before
discharge

NSIPPV, n/total= 0/62
BiPAP, n/total= 2/62

Comments

use of CPAP as rescue
therapy may have
influenced the rates of
secondary outcomes in
the high-flow group.
Furthermore, over half
of the infants assigned
to this group had
received CPAP for a
brief period (median,
1.6 hours) before
randomization, which
may also have
influenced the
outcomes."

Limitations

Other information

Selection bias

Low risk: Computer-
generated random
numbers
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667855

Countryl/ies where the study was

carried out
Italy

Study type
Multi centre RCT

Aim of the study

The aim of the study was to assess
the efficacy of NSIPPV and BiPAP
for treating very low birth weight

infants with RDS.

Study dates
2010 to 2012

Source of funding
No external funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Birthweight, grams, mean
(SD)= 1106 (276)

Apgar score at 1 minute, mean
(SD)=7 (1)

Apgar score at 5 minutes,
mean (SD)= 8 (1)

BiPAP, n=62

Gestational age, weeks, mean
(SD)= 28.8 (2.2)

Birthweight, grams, mean
(SD)= 1165 (275)

Apgar score at 1 minute, mean
(SD)=7 (1)

Apgar score at 5 minutes,
mean (SD)= 8 (1)

Inclusion criteria

e <32 weeks GA
e Birth weight < 1500

g

Exclusion criteria
Not reported

Interventions

inspiratory time
0.3 to 0.4 second;
flow rate 6 to 10
L/minute;
respiratory rate
(RR) 40 breaths
per minute with
the lowest
adjusted FI02, to
maintain an Sa02
of 88% to 93%.
Respiratory
settings (PIP
maximum 25
cmH20, PEEP
maximum 7
cmH20, RR
maximum 60
breaths per
minute) were
adjusted to
guarantee blood
gas analysis
within normal
ranges.
BiPAP="The
initial ventilator
parameters were
lower and higher,
CPAP levels 4 to

6 cmH20 and 8 to

9 cmH20,
respectively; a

313

Methods

Attrition
Per-protocol analysis

Statistical analysis

"Parameters of the 2
groups were compared
using Student t or
Mann-Whitney U 2-
sided tests for
continuous variables
and x2 or Fisher exact
test for categorical
variables. P < .05 was
considered statistically
significant, and all P
values were based on
2-tailed tests."

Outcomes and
Results

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age
Moderate/severe BPD
NSIPPV, n/total= 7/62
BiPAP, n/total= 7/60

Important outcomes

Failed non-invasive
ventilation

NSIPPV, n/total= 10/62
BiPAP, n/total= 8/62

Pneumothorax
NSIPPV, n/total= 2/62
BiPAP, n/total= 4/60

Comments

Performance bias
Low risk: Blinding not
possible; set criteria for
failure of nasal support

Detection bias
Unclear risk: lack of
blinding unlikely to
affect outcome
assessment; unclear
whether failure criteria
were met

Attrition bias
Low risk: ITT analysis

Reporting bias

Low risk: All outcomes
stated in methods
reported in results

Other sources of bias
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Study details

Full citation

Salvo,V., Zimmermann,L.J.,
Gavilanes,A.W., Barberi,l.,
Ricotti,A., Abella,R., Frigiola,A.,
Giamberti,A., Florio,P.,

Participants

Sample size
Please see Cools 2015
Cochrane systematic review

Characteristics

Interventions Methods

Results

timehigh of 1
second; and a
pressure
exchange rate of
20/minute, with
the lowest
adjusted FIO2 to
maintain an Sa02
of 88% to 93%.
Respiratory
settings (CPAP
lower maximum 7
cmH20, CPAP
higher maximum
10 cmH20,
pressure
exchange rate
max 30/minute)
were adjusted to
guarantee blood
gas analysis
within normal
ranges."

Interventions Details Results

Randomisation

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and

Comments

Limitations

Other information
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Study details Participants Interventions Methods Outcomes and

Results

Tagliabue,P., Tina,L.G., Nigro,F., L
Temporini,F., Gazzolo,D., First Blinding
intention high-frequency oscillatory
and conventional mechanical
ventilation in premature infants Attrition
without antenatal glucocorticoid

prophylaxis, Pediatric Critical Care  Exclusion criteria

Medicine, 13, 72-79, 2012

Inclusion criteria

Statistical analysis
Ref Id

254066

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions Details Results
) ~ nrandomised= 87 HHFNC= "flow of
Shin, J., Park, K., Lee, E. H., Choi, HHFNC= 43 5 L/min initially

B. M., Humidified High Flow Nasal

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Comments

Limitations
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Study details

Cannula versus Nasal Continuous
Positive Airway Pressure as an
Initial Respiratory Support in
Preterm Infants with Respiratory
Distress: a Randomized, Controlled
Non-Inferiority Trial, Journal of
Korean medical science, 32, 650-
655, 2017

Ref Id
668004

Countryl/ies where the study was
carried out

South Korea

Study type
Single centre RCT

Aim of the study

The aim of the study was to
examine the efficacy and safety of
HHFNC compared to nCPAP for
the

Study dates
2010 to 2013

Participants

nCPAP= 44
n analysed= 85
HHFNC= 42
nCPAP= 43

Characteristics

HHFNC, n=42
Gestational age, weeks,
mean (SD)= 32.5 (1.5)
Birthweight, grams, mean
(SD)= 2058 (371)

Apgar score at 1 minute,
median (IQR)= 7 (6-8)
NCPAP, n=43
Gestational age, weeks,
mean (SD)= 33.0 (1.2)
Birthweight, grams, mean
(SD)= 1996 (374)

Apgar score at 1 minute,
median (IQR)= 7 (5-8)

Inclusion criteria

e Delivered at more
than 30 wk and less

than 35 wk GA
e Did not meet the

invasive respiratory
support criteria after

birth, but required

Interventions

and it was
adjusted between
3—7 L/min
according to the
infant’s respiratory
condition (to
ensure blood gas
analysis results
within normal
ranges). A
fraction of
inspired oxygen
(FiO2) of 0.4 was
initiated and it
was adjusted until
SpO2 of 88%—
94% was
maintained.
Weaning was
started with a
progressive
reduction of the
set FiO2
(minimum 0.25),
followed by a
reduction of the
flow to 3 L/min
and then a
reduction of FiO2
to 0.21."

nCPAP = "positive
end expiratory
pressure (PEEP)

Methods

Randomisation
Computer-generated
randomization and
sequentially numbered
sealed opaque
envelopes containing
group assignments

Blinding

Medical team not
blinded to treatment
assignment

Attrition
Per-protocol analysis

Statistical analysis
"For the primary
outcome, we calculated
risk difference and 95%
confidence intervals
(Cls). We used the x2
test or Fisher exact test
to compare categorical
variables and the
appropriate parametric
test (Student’s t-test) or
nonparametric test

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Critical outcomes

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

BPD at 36 weeks GA
HHFNC, n/total= 1/42
nCPAP, n/total= 0/43

Important outcomes

Number of days on
invasive ventilation
Received endotracheal
intubation

HHFENC, n/total= 13/42
nCPAP, n/total= 8/43

Failed non-invasive
ventilation

HHFNC, n/total= 16/42
nCPAP, n/total= 9/43

Pneumothorax
HHFENC, n/total= 1/42
nCPAP, n/total= 0/43

Comments

Other information

Selection bias

Low risk: randomisation
performed computer-
generated random
number generation and
opaque, sealed
envelopes

Performance bias

Moderate risk: "Our
study limitation is that
randomized mode of
support could not be
blinded to the medical
team. Although we
used the objective
failure criteria and
management protocols,
the possibility of a bias
might exist"

Detection bias
Unclear risk: lack of
blinding unlikely to
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Study details

Source of funding
Not reported

Participants

non-invasive
respiratory support
for RDS within 24 hr
after birth

Clinical signs of
RDS

Need for prolonged
positive pressure
ventilation during
neonatal
resuscitation

> 1250g

Exclusion criteria

GA < 30 wk GA
Birth weight <
1250g

Congenital
abnormalities of the
upper airway tract,
major congenital or
chromosomal
abnormalities
Presence of air leak
or cardiovascular
instability

Interventions Methods

of 5 cmH20 (Mann-Whitney U 2-
initially and it was sided tests) to compare
adjusted between continuous variables. A
4—-7 cmH20 P value below 0.05 was
according to the  considered statistically
infant’s respiratory significant."

condition (to

ensure blood gas

analysis results

within normal

ranges). FiO2 of

0.4 was initiated

and it was

adjusted until

SpO2 of 88%—

94% was

maintained."

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and

Comments

affect outcome
assessment; unclear
whether objective
criteria were met

Attrition bias
Low risk: Per-protocol
analysis

Reporting bias

Low risk: All outcomes
stated in methods
reported in results

Other sources of bias
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Study details Participants Interventions Methods

Full citation Sample size Interventions Details

) ~_ Please see Klingeberg 2017

extremely low birth weight infants ?
a randomized controlled trial,
European Journal of Pediatrics,

165, 2006 Characteristics
Ref Id
668012 Inclusion criteria

Countryl/ies where the study was

carried out . e .
Exclusion criteria

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions Details
) i Number randomised: n=109 See Singh 2006
Singh, J, Sinha, Sk, Alsop, E, Survivors at 2 years: n=91

Gupta, S, Mishra, A, Donn, Sm,

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Results

Results

Comments

Limitations

Other information

Limitations
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Long term follow-up of very low
birthweight infants from a neonatal
volume versus pressure mechanical
ventilation trial, Archives of disease
in childhood. Fetal and neonatal
edition, 94, F360-2, 2009

Ref Id
668018

Countryl/ies where the study was
carried out

UK

Study type
Randomised controlled trial

Aim of the study

To assess the outcomes of survival
and respiratory and gross
neurodevelopmental status at
around 2 years of age as part of
routine clinical follow up

Study dates
See Singh 2006

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Number analysed: n=85
(VCV: 45; PLV: 40)

Characteristics
Birthweight in grams, mean
(SD in parentheses): VCV
=1018 (222); PLV = 1009
(243)

Gestational age in weeks,
mean (SD in parentheses):
VCV = 27.3 (1.7); PLV: 27.7
(1.9)

Inclusion criteria
See Singh 2006

Exclusion criteria
See Singh 2006

319

Methods

Randomisation
See Singh 2006

Blinding

Blinding of participants
and personnel:
Unblinded

Blinding of outome
assessment: A
questionnaire was used
to determine
neurodevelopmental
follow-up. The
questionnaire
administer was masked
to the original
interventional group.

Attrition

7% attrition,no reasons
reported for loss to
follow up

Statistical analysis
See Singh 2006

Outcomes and
Results

Critical outcomes

Mortality before
discharge
NMA outcome

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

NMA outcome

Neurodevelopmental
outcomes at 218
months

Cerebral Palsy
PLV: 6/40 VCV: 2/45

Important outcomes

Number of days on
invasive ventilation
Reported in Singh
2006

Comments

Other information

Selection bias
See Singh 2006

Performance bias
See Singh 2006

Detection bias

Low risk: A
questionnaire was used
to determine
neurodevelopmental
follow-up. The
questionnaire
administer was masked
to the original
interventional group.

Attrition bias
Unclear risk: 7%
attrition,no reasons
reported for loss to
follow up
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Study details Participants Interventions Methods Outcomes and Comments
Results

See Singh 2006
Failed non-invasive = Reporting bias
ventilation Low risk: all outcomes
Not reported stated in the methods

reported

Pneumothorax
Reported in Singh Other sources of bias
2006

Parental satisfaction
Not reported

Full citation Sample size Interventions Details Results Limitations
Please see Klingeberg 2017

Sinha, S. K., Donn, S. M., Gavey,  Cochrane systematic review
J., McCarty, M., Randomised trial of

volume controlled versus time Other information
cycled, pressure limited ventilation

in preterm infants with respiratory ~ Characteristics

distress syndrome, Archives of
Disease in Childhood Fetal &
Neonatal EditionArch Dis Child
Fetal Neonatal Ed, 77, F202-5,
1997

Inclusion criteria

Ref Id Exclusion criteria

668033

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Study details Participants Interventions Methods

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions Details
Please see Cools 2015

Thome, U, Kossel, H, Lipowsky, G, Cochrane systematic review
Porz, F, Furste, Ho, Genzel-

Boroviczeny, O, Trdger, J,

Oppermann, Hc, Hogel, J,

Pohlandt, F, Randomized Characteristics
comparison of high-frequency
ventilation with high-rate intermittent
positive pressure ventilation in
preterm infants with respiratory
failure, Journal of pediatrics, 135,
39-46, 1999

Inclusion criteria

Exclusion criteria
Ref Id

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and

Results

Results

Comments

Limitations

Other information
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668237

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation

Truffert, P., Paris-Llado, J.,
Escande, B., Magny, J. F.,
Cambonie, G., Saliba, E., Thiriez,
G., Zupan-Simunekh, V., Blanc, T.,
Roze, J. C., Breart, G., Moriette, G.,
Neuromotor outcome at 2 years of
very preterm infants who were
treated with high-frequency
oscillatory ventilation or
conventional ventilation for neonatal

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
Number randomised: n=292 See Moriette
(HFOV: 148; SIMV: 134) 2001
Survivors at 2 years: n=209

(HFOV: 105; SIMV: 104)

Number analysed: n=192

(HFOV: 97; SIMV: 95)

Characteristics
Birthweight in grams (SD in
parentheses): HFOV= 995
(234); SIMV: 1004 (252)

322

Methods

Details

Randomisation
See Moriette 2001

Blinding
See Moriette 2001

Attrition

Outcomes and
Results

Results

Critical outcomes

Mortality before
discharge
NMA Outcome

BPD (oxygen
dependency at 36

Comments

Limitations
See Moriette 2001

Other information

Selection bias
See Moriette 2001

Performance bias
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respiratory distress syndrome,
Pediatrics, 119, e860-e865, 2007

Ref Id
348078

Countryl/ies where the study was
carried out

France

Study type
Randomised controlled trial

Aim of the study

Assessing neurodevelopmental
outcome of infants who were
randomly assinged to HFOV or
conventional ventilation at 2 years
of age

Study dates
See Moriette 2001

Source of funding

Programme Hospitalier de
Recherche Clinique and
Assistance-Publique-Hopitaux de
Paris

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Gestational age in weeks
(SD in parentheses):
HFOV= 27.6 (1.4); SIMV=
27.8 (1.5)

Inclusion criteria
See Moritette 2001

Exclusion criteria
See Moriette 2001

323

Methods

8% attrition, no

explanation for loss to

follow up

Statistical analysis
See Moriette 2001

Outcomes and
Results

weeks corrected
gestation or 28 days
of age

NMA Outcome

Neurodevelopmental
outcomes at 218
months

Cerebral Palsy

SIMV: 16/95; HFOV:
4/97

Important outcomes

Number of days on
invasive ventilation
See Moriette 2001

Pneumothorax
See Moriette 2001

Comments

See Moriette 2001

Detection bias

Low risk: standardised
questionnaire was
designed to minimise
risk for ambigious
answers, required a
detailed physical and
neurologic
examinationthat
assessed tone,
reflexes, posture, and
movements. Cerebral
Palsy was defined
according to the
defintions of the
European Collaborative
Study Group. Correct
classification of CP
cases was checked by
an investigator not
informed about the
ventilation group
allocation.

Attrition bias

Unclear risk: 9%
attrition with loss to
follow up not explained
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Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Comments

Reporting bias

Low risk: all outcomes
specified in the
methods were reported

Other sources of bias
Higher cerebral palsy
rates in the SIMV group
are speculative as
infants may have been
more effectively
stabilised on HFOV,
with limited variations of
PCO2 and blood
pressure, but this was
not detected in the
initial study. However,
more infants switched
from conventional
ventilation to HFOV,
therefore identifying a
subset of patients who
randomly assigned to
conventional ventilation
and had a particularly
severe respiratory
outcome, possibly
increasing the risk for
cerebral palsy
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Study details

Full citation

Unal, S., Ergenekon, E., Aktas, S.,
Altuntas, N., Beken, S., Kazanci, E.,
Kulali, F., Gulbahar, O., Hirfanoglu,
I. M., Onal, E., Turkyilmaz, C., Koc,
E., Atalay, Y., Effects of Volume
Guaranteed Ventilation Combined
with Two Different Modes in
Preterm Infants, Respiratory Care,
11, 11, 2017

Ref Id
668317

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Sample size Interventions
NMA outcome only for
heterogeneity

Characteristics

Inclusion criteria

Exclusion criteria
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Methods

Details

Outcomes and
Results

Results

Comments

Limitations

Other information



DRAFT FOR CONSULTATION

Study details Participants Interventions Methods Outcomes and Comments
Results
Full citation Sample size Interventions Details Results Limitations
Please see Cools 2015
Van Reempts, P., Borstlap, C., Cochrane systematic review
Laroche, S., Van der Auwera, J. C., . .
Early use of high frequency Other information
ventilation in the premature L
neonate, European Journal of Characteristics
Pediatrics, 162, 219-26, 2003
Ref Id . o
Inclusion criteria
398306

Countryl/ies where the study was

e Gut Exclusion criteria

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions Details Results Limitations
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Vento, G., Matassa, P. G., Ameglio,

F., Capoluongo, E., Zecca, E.,
Tortorolo, L., Martelli, M.,
Romagnoli, C., HFOV in premature
neonates: effects on pulmonary
mechanics and epithelial lining fluid
cytokines. A randomized controlled
trial, Intensive Care Medicine, 31,
463-70, 2005

Ref Id
668360

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants Interventions

Please see Cools 2015

Cochrane systematic review

Characteristics

Inclusion criteria

Exclusion criteria

Sample size Interventions
Of relevant studies:
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Methods
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Outcomes and
Results

Results

Comments

Limitations
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Wilkinson, D., Andersen, C.,
O'Donnell, C. P., De Paoli, A. G,
Manley, B. J., High flow nasal
cannula for respiratory support in

preterm infants, Cochrane

Database of Systematic Reviews, 2,

CDO006405, 2016
Ref Id
668487

Countryl/ies where the study was

carried out

Study type

Cochrane systematic review

Aim of the study

To assess the efficacy of HFNC as
compared to other non-invasive
methods of respiratory support in
preventing chronic lung injury and

death.

Study dates
1982 to January 1, 2016

Source of funding

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Ciuffini 2014

n= 177 randomised (n= 92
NCPAP; n= 85 HHHFNC)
Nair 2005

n=67 randomised (n= 33
HFNC; n= 34 CPAP)
Yoder 2013

n=125 (n= 58 HHHFNC;
n= 67 nCPAP)

Characteristics

Of relevant studies:
Ciuffini 2014

NCPAP, n=92

Gestational age, wks, mean
(SD)= 33 (2)

Birthweight, grams, mean
(SD)= 1936 (537)
HHHFNC, n=85
Gestational age, wks, mean
(SD)= 33 (2)

Birthweight, grams, mean
(SD)= 1922 (589)

Nair 2005

Baseline data not available
Yoder 2013

Baseline data not available

Inclusion criteria
Of relevant studies:

Interventions

Of relevant
studies:

Ciuffini 2014
High flow nasal
cannula (flow rate
4 to 6 L/min)
Nasal CPAP (4 to
6 cmH20)

Nair 2005

HFENC:
VapothermTM 5
to 6 L/min

CPAP: bubble
CPAP, Hudson
prongs, 5to 6
cmH20

Yoder 2013

HFENC (various
devices) starting
at 3to 5 L/min
(increased as
required to
maximum of 3
L/min above
starting point)

Nasal CPAP 5 to
6 cmH20 or
equivalent to end
expiratory
pressure on
ventilator

328

Methods

Randomisation

Of relevant studies:
Ciuffini 2014
Randomised in groups
in blocks by gestational
age

Nair 2005

Permuted block
randomisation

Yoder 2013

Opaque sealed
envelopes in blocks of
10 by study site by
using random-number
generation

Blinding

Of relevant studies:
Ciuffini 2014

Not reported

Nair 2005

Not blinded

Yoder 2013

Not blinded

Attrition
Of relevant studies:
Ciuffini 2014

Outcomes and
Results

Critical outcomes

Mortality before
discharge

Of relevant studies:
Ciuffini 2014
HFENC, n/total= 0/85
CPAP, n/total= 1/92
Nair 2005

HFENC, n/total= 0/33
CPAP, n/total= 0/34
Yoder 2013

28-32 weeks GA
HFENC, n/total= 0/20
CPAP, n/total= 0/17
=32 weeks

HFNC, n/total= 0/38
CPAP, n/total= 0/50

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

Of relevant studies:
Ciuffini 2014

HFNC, n/total= 2/85
CPAP, n/total= 1/92

Comments

Quality of Cochrane
SR: Systematic review
assessed using
AMSTAR checklist.
Total score: 15/16

All checklist items
addressed, with the
exception of:
Checklist item 2: Did
the report contain an
explicit statement that
the review methods
were established a
priori? No details

Other information
Quality of individual
studies:

Risk of bias
assessment taken from
Cochrane systematic
review (Cochrane risk
of bias tool)

Selection bias

Of relevant studies:
Ciuffini 2014

Unclear risk: method of
randomisation unclear



DRAFT FOR CONSULTATION

Study details

NHMRC, Australia; Eunice Kennedy
Shriver National Institute of Child
Health and Human Development
National Institutes of Health

Participants Interventions
Ciuffini 2014 (subsequently
-Gestational age between increased to
29 and 36 weeks maximum 8
-Inborn cmH20)

-Clinical and radiological
diagnosis of low-moderate
RDS

Nair 2005

-RDS requiring CPAP

-In the first 6 hours

-27-24 weeks gestation
Yoder 2013

-Birthweight 21000g

-GA 228 weeks

-At the time of
randomisation there was
intention to manage the
infant with either non-
invasive respiratory support
from birth initiated in the first
24 hours of life or non-
invasive respiratory support
at any age after a period of
mechanical ventilation with
an endotracheal tube

Exclusion criteria

Of relevant studies:
Ciuffini 2014

-Congenital malformations
-Severe |IVH

Nair 2005

Methods

Not reported
Nair 2005

Not reported
Yoder 2013
Intention to treat
analysis

Statistical analysis
Of relevant studies:
Ciuffini 2014
Statistics were
calculated at the 95%
Cl level. Risk ratios
using chi-squared tests
and Fisher's test were
used. Dichotomous
variables were
assessed with the
Student's t-test.

Nair 2005

Not reported

Yoder 2013

X-squared or Fisher’s
exact test were used for
all other categorical
comparisons. Student’s
t test was used for
analysis of normally
distributed continuous
data. Mann-Whitney U

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Nair 2005

HFNC, n/total= 0/33
CPAP, n/total= 1/34
Yoder 2013

28-32 weeks GA
HFENC, n/total= 3/20
CPAP, n/total= 1/17
=32 weeks

HFNC, n/total= 2/38
CPAP, n/total= 0/50

Neurodevelopmental
outcomes at 218
months

N/A

Important outcomes

Number of days on
invasive ventilation
N/A

Failed non-invasive
ventilation

Of relevant studies:
Ciuffini 2014

Comments

Nair 2005

Unclear risk: method of
randomisation and
allocation unclear
Yoder 2013

Unclear risk: "random
number generation"

Performance bias

Of relevant studies:
Ciuffini 2014

Low risk: Blinding not
possible; set criteria for
intubation

Nair 2005

Low risk: Blinding not
possible; standardised
criteria for respiratory
failure

Yoder 2013

Low risk: Blinding not
possible; prespecified
criteria for intbuation

Detection bias

Of relevant studies:
Ciuffini 2014
Unclear risk: lack of
blinding unlikely to
affect objective
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Participants Interventions

-Not reported

Yoder 2013

-Birthweight < 1000g

-GA < 28 weeks

-Presence of active air leak
syndrome

-Concurrent participation in
a study that prohibited
HHHFNC

-Abnormalities of upper and
lower airpways

-Serious abdominal,
cardiac, or respiratory
malformations

Methods

test was applied for
ordinal data or
continuous data that
were not normally
distributed. Two-sided
p-values 0.05 were
considered statistically
significant, and no
adjustments were made
for multiple
comparisons.

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Outcomes and
Results

Treatment failure
within 7 days of trial
entry

HFNC, n/total= 11/85
CPAP, n/total= 5/92
Nair 2005
Treatment failure
within 7 days of trial
entry

HFENC, n/total= 4/33
CPAP, n/total= 4/34
Yoder 2013
Treatment failure
within 7 days of trial
entry

28-32 weeks GA
HFENC, n/total= 0/20
CPAP, n/total= 2/17
=32 weeks

HFNC, n/total= 6/38
CPAP, n/total= 7/50
Note: Treatment failure
within 7 days of trial
entry defined

as: Intubation (or re-
intubation) within 7
days of trial entry

Pneumothorax

Of relevant studies:
Ciuffini 2014

HFNC, n/total= 3/85

Comments

outcome assessment.
Set criteria for
intubation, but unclear
whether these criteria
were met

Nair 2005

Unclear

risk: standardised
criteria for respiratory
failure, though
frequency of blood
gases and recording of
apnoea not blinded.
Yoder 2013

Unclear risk: Prespecifi
ed criteria for intbuation
(however, did not report
complicance with
criteria)

Attrition bias

Of relevant studies:
Ciuffini 2014

Low risk: all patients
included

Nair 2005

Unclear risk

Yoder 2013

ITT, all patients
accounted for
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Full citation Sample size Interventions Details
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Outcomes and
Results

CPAP, n/total= 2/92
Nair 2005

HENC, n/total= 0/33
CPAP, n/total= 2/34
Yoder 2013

HFNC, n/total= 0/58
CPAP, n/total= 3/67

Parental satisfaction
N/A

Results

Comments

Reporting bias

Of relevant studies:
Ciuffini 2014
Unclear risk: unclear
whether other
outcomes
measured/planned
Nair 2005

Unclear risk: protocol
not registered

Yoder 2013

High risk: not all
outcomes listed in
methods were reported
in results

Other sources of bias
Of relevant studies:
Ciuffini 2014

High risk: publication of
partial results prior to
achieving set sample
size

Nair 2005

N/A

Yoder 2013

N/A

Limitations
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Results
) ) Please see Lemyre 2016
WOOd, Fe, Gupta, S, T|n, W, S|nha, Cochrane Systematic
S, Randomised controlled trial of review . .
synchronised intermittent positive Other information
airway pressure (SiPAP) versus
continuous positive airway pressure o
(CPAP) as a primary mode of Characteristics
respiratory support in preterm
infants with respiratory distress
syndrome, Archives of Disease in
Childhood, 98, A1-117, 2013

Ref Id Inclusion criteria

668517

Countryl/ies where the study was Exclusion criteria

carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation Sample size Interventions Details Results Limitations
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Yoder, Ba, Stoddard, Ra, Li, M,
King, J, Dirnberger, Dr, Abbasi, S,
Heated, humidified high-flow nasal
cannula versus nasal CPAP for
respiratory support in neonates,
Pediatrics, 131, €1482-90, 2013

Ref Id
654508

Countryl/ies where the study was
carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation

Klingenberg, C., Wheeler, K. I,
McCallion, N., Morley, C. J., Davis,
P. G., Volume-targeted versus

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Please see Wilkinson 2016
Cochrane systematic
review

Characteristics

Inclusion criteria

Exclusion criteria

Sample size

Of relevant studies:
Chowdhury 2013
n=40

(VTV: 20; SIMV: 20)

Interventions

Interventions

Of relevant
studies:
Chowdhury 2013
VTV vs SIMV

333

Methods

Details

Randomisation

Outcomes and
Results

Results

Critical outcomes

Comments

Other information

Limitations
Quality of Cochrane
SR:
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pressure-limited ventilation in
neonates, Cochrane Database of
Systematic Reviews, 10,

CDO003666, 2017
Ref Id
758749

Countryl/ies where the study was

carried out

Study type

Cochrane systematic review

Aim of the study

To determine whether volume
targeted ventilation compared with
pressure limited ventilation leads to
reduced rates of death and death or
BPD in newborn infants and to
detemine whether use of volume
targeted ventilation affected
outcomes in air leak, cranial

ultrasound findings and
neurodevelopment.

Study dates
Up to June 2017

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Dunman 2012

n=45

(A/C: 22; AIC + VG: 23)
Guven 2013

n=72

(SIMV: 30; SIMV + VG: 42)

Lista 2004
n=53

(PSV: 23; PSV + VG: 30)

Nafday 2005
n=34

(SIMV: 18; PSV + VG: 16)

Piotrowski 1997
n=57

(IMV: 30; PRVC: 27)
Piotrowski 2007
n=56

(SIMV: 26; PRVC: 30)
Singh 2006

n=109

(A/C: 52; VCV: 57)
Sinha 1997

n=50

(A/C: 25; AIC + VG: 25)

Characteristics
Of relevant studies:
Chowdhury 2013

Gestational age in weeks,

mean
VTV: 28; SIMV: 26

Interventions

Ventilator type:
SLE5000. Both

groups inflation
time 0.3-0.4 sec,
inflation rate 40-
60/min, PEEP not
reported

Both groups:
predefined
weaning strategy,
underlying trigger
mode changed
from SIMV to AC.

Dunman 2012
A/IC vs A/IC + VG
Ventilator type:
Drager Babylog
8000+. Initially in
SIPPV(AC) mode
and then switched
to SIMV mode
during weaning.
Inflation time 0.3-
0.4 sec and PEEP
4-6 cmH20.
During weaning,
respiratory rate
was gradually
reduced to
18/min. Clear
protocol for
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Methods

Of relevant studies:
Chowdhury 2013
Random number table
generation.

Blinding of
randomisation: sealed
opaque envelopes
Dunman 2012

Block randomisation

with random block sizes

Blinding of
randomisation: sealed
opaque envelopes.
Guven 2013

Block randomisation

with random block sizes

Blinding of
randomisation: not
specified

Lista 2004

Random number
sequencing, stratified
by GA (25-28 weeks
and 29-32 weeks) and
centre

Blinding of
randomisation: not
specified

Nafday 2005

Block randomisation,
stratified by weight
(500-750 g, 751-1000

Outcomes and
Results

Mortality before
discharge
NMA outcome

BPD (oxygen
dependency at 36
weeks corrected
gestation or 28 days
of age

NMA outcome

Neurodevelopmental
outcomes at 218
months

Not included in the
Cochrane review

Important outcomes

Number of days on
invasive ventilation
Of relevant studies:
Chowdhury 2013
Duration of ventilation
in days, survivors in
mean (SD in
parentheses)

Comments

Systematic review
assessed using
AMSTAR checklist.
Total score: 10/11

All checklist items
adressed, with the
exception of:

Checklist item 4: Was
the status of publication
(i.e. grey literature)
used as an inclusion
criterion? No details
provided

Quality of individual
studies:

Risk of bias
assessment taken from
Cochrane systematic
reivew (Cochrane risk
of bias tool)

Other information

Selection bias
Chowdhury 2013
Unclear risk: did not
report if randomisation
was computer
generated

Dunman 2012



DRAFT FOR CONSULTATION

Study details

Source of funding
No sources of external support

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Participants

Age at start of ventilation in
hours, median

VTV: 5; SIMV: 4
Birthweight in grams, mean
VTV: 1016; SIMV: 856
Antenatal steroid use

VTV: 70%; SIMV: 55%
FiO2 at enrollment

VTV: 0.33; SIMV: 0.31
Dunman 2012

Gestational age in weeks,
mean

A/C +VG: 27.8; A/IC: 27.6
Birthweight in grams, mean
A/C + VG: 1055; A/C: 975
Surfactant use: 100%
Antenatal steroid use

A/C +VG: 73%; AIC: 74%
FiO2 at enrollment

A/C +VG: 0.61; A/C: 0.7
Guven 2013

Gestational age in weeks,
mean

SIMV + VG: 29.4; SIMV:
29.17

Birthweight in grams, mean
SIMV + VG: 1352; SIMV:
1275

Surfactant use: 100%
Antenatal steroid use
SIMV + VG: 69%; SIMV:
73%

Interventions

ventilation and
weaning.
Target PaCO2
40-60 mmHg
Guven 2013
SIMV vs SIMV +
VG

Ventilator type:
Drager Babylog
8000+ in SIMV
mode

Lista 2004

PSV vs PSV + VG
Ventilator type:
Draeger Babylog
8000+ with set
backup rate
40/min, PEEP
3.5-4 cm H20.
Mean inflation
time 0.4-0.5 sec
(upper limit in
PSV mode)
Target: FiO2 to
maintain SPO2
90-96%, pH >
7.25 50-75
mmHg, PaCO2
40-65 mmHg
Nafday 2005
SIMV vs PSV +
VG

Ventilator type:
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Methods

g, 1001-1250 g, 1251-
1500 g)

Blinding of
randomisation: sealed
envelopes.

Piotrowski 1997
Randomised, but no
further information
about randomisation
procedure

Blinding of
randomisation: sealed
envelopes.

Piotrowski 2007
Sequential numbers.
Stratified by GA (24-28
weeks and 29-33
weeks)

Blinding of
randomisation: sealed
envelopes.

Singh 2006

Random block
randomisation.
Stratified by birthweight
Blinding of
randomisation: sealed,
opaque envelopes.
Sinha 1997

Outcomes and
Results

PLV: 20 (24.1); VTV:
7.9 (15.3)

Dunman 2012
Duration of ventilation
in days, survivors in
mean (SD in
parentheses)

A/C: 6.93 (7.23); A/IC +
VG: 4.06 (5.1)
Guven 2013

Duration of mechanical
ventilation in days in
mean (SD in
parentheses)

SIMV: 6.93 (7.81)
SIMV + VG: 3.02
(6.76)

Lista 2004*

Length of ventilation in
days, all in mean (SD
in parentheses)

PSV + VG: 8.8 (3);
PSV: 12.3 (3)
Piotrowski 1997
Duration of ventilation
in days, survivors in
mean (SD in
parentheses)

IMV: 13 (15) ; PRVC:
6.7 (4.9)

Singh 2006

Duration of ventilation
in days, survivors in

Comments

Unclear risk: did not
report if randomisation
was computer
generated

Guven 2013

Unclear risk: did not
report if randomisation
was computer
generated

Lista 2004

Unclear risk: did not
report if randomisation
was computer
generated

Nafday 2005

Unclear risk: did not
report if randomisation
was computer
generated

Piotrowski 1997
Unclear risk: did not
report if randomisation
was computer
generated

Piotrowski 2007
Unclear risk: did not
report if randomisation
was computer
generated

Singh 2006

Unclear risk: did not
report if randomisation



DRAFT FOR CONSULTATION

Study details Participants

Apgar score at enrollment,
median

SIMV + VG: 8.17 at 5 min;
SIMV: 7.6 at 5 min

Lista 2004

Gestational age in weeks,
mean

PSV + VG: 28.5; PSV: 29.4
Age at start of ventilation in
hours, mean: 3

Birthweight in grams, mean
PSV + VG: 1125; PSV:
1197

Surfactant use: 100%
Antenatal steroid use: 86%
Nafday 2005

Gestational age in weeks,
mean

PSV + VG: 27.9; SIMV: 27 .4
Birthweight in grams, mean
PSV + VG: 1198; SIMV:
1055

Surfactant use: 100%
Antenatal steroid use

PSV + VG: 63%; SIMV:
78%

Apgar score at enrollment,
median

PSV + VG: 8 at 5 min;
SIMV: 7.5 at 5 min
Piotrowski 1997
Gestational age in weeks,
mean

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

Interventions

Drager Babylog
8000+. Ventilator
rate adjusted to
target blood gas
values.

Target: pH 7.25-
7.35, PaCO2 45-
55 mmHg, PaO2
50-70 mmHg,
Sp0O2 88-95%
Duration of
intervention:
24 hrs
Piotrowski 1997
IMV vs PRVC
Ventilator type:
Different ventilator
type for PRVC
(Siemens Sevo
300) and IMV
(Bear cub or
sechrist). Both
ventilated using
PEEP 3-5 cmH20
and inflation time
0.5 sec

Target: SpO2 88-
95%, pCO2 <55
mmHg. Infants
extubated once
ventilator rate <
12/min, FiO2
<0.25, and after
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Methods

Randomised, but no
further information
about randomisation
procedure

Blinding of
randomisation: sealed
envelopes.

Blinding

Of relevant studies:
Chowdhury 2013
Unblinded
Dunman 2012
Unblinded

Guven 2013
Unblinded

Lista 2004
Unblinded
Nafday 2005
Unblinded
Piotrowski 1997
Unblinded
Piotrowski 2007
Unblinded

Singh 2006
Unblinded

Sinha 1997
Unblinded

Outcomes and
Results

mean (SD in
parentheses)

VC: 8.4 (12.6) vs A/C:
9.7 (14)

Sinha 1997

Duration of ventilation
in days, all in mean
(SD in parentheses)
A/C: 6.7 (5.6) VC: 5.1
(2.7)

*Extracted from the
original paper by the
NGA technical team

Failed non-invasive
ventilation
Not reported

Pneumothorax

Of relevant studies:
Chowdhury 2013
PLV: 0/20; VTV: 2/20
Dunman 2012*

A/C: 2/22; A/IC + VG:
2/23

Lista 2004*

PSV: 3/23; PSV + VG:

0/30
Nafday 2005*

Comments

was computer
generated

Sinha 1997

Unclear risk: did not
report if randomisation
was computer
generated

Performance bias
Chowdhury 2013
high risk: unblinded
Dunman 2012
high risk: unblinded
Guven 2013

high risk: unblinded
Lista 2004

high risk: unblinded
Nafday 2005

high risk: unblinded
Piotrowski 1997
high risk: unblinded
Piotrowski 2007
high risk: unblinded
Singh 2006

high risk: unblinded
Sinha 1997

high risk: unblinded

Detection bias
Chowdhury 2013
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Participants

PRVC: 29; IMV: 30

Age at start of ventilation in
hours, mean

PRVC: 15.6; IMV: 12.1
Birthweight in grams, mean
PRVC: 1239; IMV: 1137
FiO2 at enrollment, mean
PRVC: 0.62; IMV: 0.68
Apgar score at enroliment,
mean

PRVC: 4.2 at 5 min; IMV:
5.5 at 5 min

Piotrowski 2007
Gestational age in weeks,
median: 28

Birthweight in grams,
median

PRVC: 1050; SIMV: 1040
Surfactant use:

PRVC: 50%; SIMV: 23%
Antenatal steroid use
PRVC: 30%; SIMV: 23%
Apgar score at enrollment,
median

PRVC: 4 at 5 min; SIMV: 5
at 5 min

Singh 2006

Gestational age in weeks,
median

VCV: 27.1; AIC: 27.2
Birthweight in grams, mean
VCV: 985; A/C: 976
Surfactant use: 100%

Interventions

30-60 min of ETT-
CPAP
Piotrowski 2007
SIMV vs PRVC
Ventilator type:
PRVC group used
Siemens Servo
300. SIMV group
used 1 of the 4
different
ventilators
(depending on
availability): Bear
Cub (CEM)/ Bear
750 PSV, Sechrist
Millenium,
Draeger Babylog
8000+ or SLE
5000.

Both groups:
inflation time 0.4
sec, inflation rate
40/min, PEEP 3-5
cmH20

Singh 2006

A/C vs VCV
Ventilator type:
Both groups used
VIP Bird Gold
Sinha 1997

A/C vs A/IC + VG

Ventilator type:
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Methods

Attrition

Of relevant studies:
Chowdhury 2013
Follow-up: complete to
end of intervention.
Secondary post
intervention outcomes
reported during period
of primary admission
Dunman 2012
Follow-up: complete to
end of intervention.
Secondary post
intervention outcomes
reported during period
of primary admission
Guven 2013
Follow-up: complete to
end of intervention.
Lista 2004

Follow-up: complete to
discharge.

Nafday 2005
Follow-up: complete to
discharge.

Piotrowski 1997
Follow-up: complete.
Piotrowski 2007
Follow-up: complete to
discharge.

Singh 2006

Outcomes and
Results

SIMV: 0/18; PSV + VG:
0/16

Piotrowski 1997*
IMV: 6/30; PRVC:
2/27

Piotrowski 2007
SIMV: 4/26; PRVC:
3/30

Singh 2006

A/C: 4/52 VCV: 2/57
Sinha 1997

A/C: 3/25; AIC + VG:
0/25

Parental satisfaction
Not reported

Comments

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Dunman 2012

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Guven 2013

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Lista 2004

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Nafday 2005

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Piotrowski 1997

low risk: unblinded,
however outcome
measures of interest for
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Participants

Antenatal steroid use
VCV: 96%; A/C: 94%
Apgar score at enrollment,
median: 9 at 5 min

Sinha 1997

Gestational age in weeks,
mean

A/C +VG: 31.2; A/C: 31.2
Age at start of ventilation in
hours, mean

A/IC +VG: 8; A/IC: 5
Birthweight in grams, mean
A/C + VG: 1793; A/C: 1762
Surfactant use: 100%
Antenatal steroid use: 44%

Inclusion criteria

Of relevant studies:
Chowdhury 2013

Preterm babies <34 weeks
gestation age

Age at start of ventilation:
<24 hours

Dunman 2012

Preterm babies 23-31
weeks gestation age

Age at start of ventilation:
<24 hours

Guven 2013

Preterm babies <32 weeks
gestation age

Interventions

Methods Outcomes and

Results

Both groups used Follow-up: complete to

VIP Bird Gold in  discharge. 85/91 (93%)
A/C mode with infants eligible for
inflation time at follow-up were

0.3-0.5 sec. assessed at a median

Target: pH 7.27-

of 22 months’ corrected

7.40, PaC0O2 4.5- age
6 kPa, PaO2 8-11 Sinha 1997

kPa

Follow-up: complete.

Statistical analysis
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Comments

review all objective
outcomes

Piotrowski 2007

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Singh 2006

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Sinha 1997

low risk: unblinded,
however outcome
measures of interest for
review all objective
outcomes

Attrition bias
Chowdhury 2013
low risk
Dunman 2012
low risk
Guven 2013
low risk

Lista 2004
low risk
Nafday 2005
low risk
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Study details
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Participants

Age at start of ventilation:

<2 hours

Lista 2004

Preterm babies 25-32
weeks gestation age

Age at start of ventilation:

<24 hours
Nafday 2005
Preterm babies <1500g

Age at start of ventilation:

<12 hours
Piotrowski 1997
Preterm babies <2500g

Age at start of ventilation:

<72 hours

Piotrowski 2007
Preterm babies 24-32
weeks gestation age
Singh 2006

Preterm babies 24-31
weeks gestation age
Sinha 1997

Preterm babies >1200g

Exclusion criteria
Of relevant studies:
Chowdhury 2013

Major congenital anomalies

Dunman 2012

Major congenital anomalies

Guven 2013

Interventions

339

Methods

Outcomes and
Results

Comments

Piotrowski 1997
low risk
Piotrowski 2007
low risk

Singh 2006

low risk

Sinha 1997

low risk

Reporting bias
Chowdhury 2013
Unclear risk: trial
registration submitted
after completion of
study

Dunman 2012

Unclear risk: protocol
not available for review
Guven 2013

Unclear risk: protocol
not available for review
Lista 2004

Unclear risk: protocol
not available for review
Nafday 2005

Unclear risk: protocol
not available for review
Piotrowski 1997
Unclear risk: protocol
not available for review
Piotrowski 2007
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Study details
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Participants

Major congenital anomalies,
prenatal asphyxia and
meconium aspiration

Lista 2004

Lethal anomalies
Receiving muscle relaxants
at entry

IVH grade =2

Actual or suspected sepsis
Nafday 2005

Major congenital
malformations, congenital
heart disease
Confirmed/suspected sepsis
Pneumothorax

Other air leak

Requiring paralysis/ heavy
sedation

Piotrowski 1997

Sepsis/ pneumonia
congenital malformation
Pneumothorax or any
airleak

Meconium aspiration
Piotrowski 2007

Severe congenital
malformation

Pulmonary airleak on
admission

Singh 2006

Severe congenital
malformations

Sinha 1997

Interventions

340

Outcomes and

Results

Comments

Unclear risk: protocol
not available for review
Singh 2006

Unclear risk: protocol
not available for review
Sinha 1997

Unclear risk: protocol
not available for review

Other sources of bias
Chowdhury 2013
Unclear risk: imbalance
in baseline
characteristics

Guven 2013

High risk:
randomisation occured
before patient consent
Lista 2004

High risk: imbalance in
treatment arm numbers
Piotrowski 1997

High risk: different
ventilators, modes, and
synchronisation settings
used in the treatment
arms

Piotrowski 2007

High risk: different
ventilators, modes, and
synchronisation settings
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Participants

Confirmed/suspected
sepsis/pneumonia
Congenital malformation
Lack of arterial access

Interventions

341

Methods

Outcomes and
Results

Comments

used in the treatment
arms

Singh 2006

High risk: both arms
weaned using the same
treatment

Sinha 1997

High risk: both arms
weaned using the same
treatment



DRAFT FOR CONSULTATION

Clinical evidence tables for question 3.7 What is the effectiveness of nitric oxide in preterm babies requiring invasive
2 ventilation?

Study details Participants Interventions Methods Outcomes and Comments
Results
Full citation Sample size Interventions Details Results Limitations

See Cochrane systematic
Ballard, R. A., Truog, W.  review Barrington 2017
E., Cnaan, A., Martin, R. ) )
J., Ballard, P. L., Merrill, Other information
J. D., Walsh, M. C.,
Durand, D. J., Mayock, Characteristics
D. E., Eichenwald, E. C.,
Null, D. R., Hudak, M. L.,
Puri, A. R., Golombek, S.
G., Courtney, S. E.,
Stewart, D. L., Welty, S.
E., Phibbs, R. H., Hibbs,
A. M., Luan, X,, Exclusion criteria
Wadlinger, S. R.,
Asselin, J. M., Coburn,
C. E., No Cld Study
Group, Inhaled nitric
oxide in preterm infants
undergoing mechanical
ventilation.[Erratum
appears in N Engl J Med.
2007 Oct
4;357(14):1444-5; PMID:
17914048], New England
Journal of Medicine, 355,
343-53, 2006

Inclusion criteria

Ref Id
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Study details

433060

Countryl/ies where the
study was carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation

Barrington, Keith J,
Finer, Neil, Pennaforte,
Thomas, Inhaled nitric
oxide for respiratory

failure in preterm infants,

Cochrane Database of
Systematic Reviews,
2017

Ref Id

Participants

Sample size

Of relevant studies:
Ballard 2006

n=582 randomised
Dani 2006:

n=40 randomised
EUNO 2009:

n= 800 randomised
Hascoet 2005:

n randomised= 145

randomised (n=61 iNO; n=84

control)

Interventions

Interventions

Of relevant studies:
Ballard 2006

Infants < 1250 grams
on assisted
ventilation at 7-21
days (or, if <800
grams, on CPAP)
Dani 2006:

iNO at 10 ppm for 4
hours followed by 6
ppm compared with

Methods

Details
Of relevant studies:
Ballard 2006

Methods: Multi-centre trial
Outcomes: Survival without

BPD at 36 weeks’
postmenstrual age.
Secondary outcomes

included duration of oxygen

therapy and duration of

hospitalisation. In addition,

Outcomes and
Results

Results

Outcome: Mortality
prior to discharge
Studies with entry
before 3 days based
on oxygenation
Dani 2006

iINO= 4/20;
Control=6/20
Hascoet 2005
iINO=25/61;

investigators prospectively Control=26/84

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Comments

Limitations

Quality of Cochrane
SR:

Systematic review
assessed using
AMSTAR checklist.
Total score: 13/16

All checklist items
addressed with the
exception of:

Checklist items: (1) did
the research questions
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Study details

619443

Countryl/ies where the
study was carried out

Study type
Cochrane systematic
review

Aim of the study
The aim of the review

was to assess the effects

of treating preterm
babies with hypoxic
respiratory failure on

outcomes including BPD,

IVH and other serious
brain injury or adverse
long-term
neurodevelopmental
outcomes.

Study dates
Search up to January
2016

Source of funding

Participants

INNOVO (Field) 2005:

n randomised= 108 (n=55

iNO; n=53 no iNO)
Kinsella 1999:

n randomised= 80 (n=48 iNO,

n=52 placebo)
Kinsella 2006:

n randomised= 793 (n=398

iNO; n=395 no iNO)
Kinsella 2014:
n randomised= 124
Mercier 1999:

n randomised= 85 (n= 40

iNO; n=45 control)
Schreiber 2003:

n randomised = 207 (n=105

iNO; n= 102 control)
Srisuparp 2002:

n randomised= 34
Subhedar 1997:

n randomised= 42 (n=20 iNO;

n=22 control)

Van Meurs 2005:
n randomised= 420 (n= 210

iNO; n=210 placebo)

Van Meurs 2007:

n randomised= 29

Characteristics

Interventions

no treatment.
Weaning started at
72 hours or when the
infant was extubated,
or when FiO2 was <
0.3 with mean airway
pressure < 8 cm H20
EUNO 2009:

Inhaled NO at 5 ppm
for atleast 7 and a
maximum of 21 days
Hascoet 2005:
Inhaled NO was
started at 5 ppm, with
adjustments allowed
depending on
response up to a
maximum of 10

ppm. Participants
were allowed to
receive iNO in either
group if they
developed refractory
hypoxaemia
INNOVO

(Field) 2005:

Inhaled NO usually at
5 ppm up to 40 ppm
(n =55) or no
supplemental gas (n
= 53)

Kinsella 1999:

Methods

evaluated the need for
hospitalisation and
respiratory support,
including invasive
ventilation, continuous
positive airway pressure
and oxygen

supplementation at 40, 44,

52 and 60 weeks’
postmenstrual age
Neurodevelopmental

outcomes at 22-26 months

of age* (Walsh 2010):

Cerebral palsy defined as

unable to crawl or walk,
palisano score of >2.

Bilateral deafness requiring

amplification. Bilateral
blindness.
Dani 2006:

Methods: single-centre trial

Outcomes: The primary
endpoint was death or

BPD. Bronchopulmonary
dysplasia was defined as
oxygen requirement at 36
weeks’ postmenstrual age.
Secondary endpoints were

evaluation of ventilation
changes during iNO

therapy, duration of oxygen

treatment, NCPAP and

Outcomes and
Results

INNOVO (Field) 2005
iNO= 30/55;
Control=34/53
Kinsella 1999

iNO= 23/48;
Control=17/32
Mercier 1999

iNO= 11/40;
Control=16/45
Srisuparp 2002
iNO= 2/18;
Control=2/16

Van Meurs 2005
iNO= 109/210;
Control=93/210

Van Meurs 2007
iNO= 5/14;
Control=4/15

Studies with entry
after 3 days based on
BPD risk

Ballard 2006

iNO= 16/294; control=
18/288

Subhedar 1997
iNO= 10/20; control=
7/22

Studies of routine use
in preterm infants on
respiratory support
EUNO 2009

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)

344

Comments

and inclusion criteria
for the review included
the components of
PICO (the research
question was not
clearly stated)

(3) Did the review
authors explain their
selection of the study
designs for inclusion in
the review? (authors
did not explain why
only RCTs or quasi-
experimental studies
were included)

(8) Did the review
authors describe the
included studies in
adequate detail?
(authors did not
describe the population
in detail or the
timeframe for follow-
up)

Quality of individual
studies:

Risk of bias
assessment taken from
Cochrane systematic
review (Cochrane risk
of bias tool)

Ballard 2006:
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Study details

Eunice Kennedy Shriver
National Institute of Child
Health and Human
Development

Participants

Extracted from original
studies

Of relevant studies:
Ballard 2006

Setting: US

Gestational age, weeks,

mean (SD): iNO= 26 (1.5);

control= 26 (1.5)

Birth weight, g, mean (SD):
iNO= 766 (161); control= 759

(155)

Dani 2006:

Setting: Italy
Gestational age, weeks,

mean (SD): iNO= 26.3 (2.6);

control= 26.7 (1.9)

Birth weight, g, mean (SD):
iINO= 937 (298); control= 825

(299.3)
Apgar score, 1st minute,

median (IQR): iNO= 4 (1-8);

control= 4 (2-8)
Apgar score, 5th minute,

median (IQR): INO= 7 (2-9);

control= 6 (2-9)

EUNO 2009 (Mercier 2010):
Setting: 9 countries in the EU

Gestational age, weeks,

mean (SD): iNO= 26.4 (1.3);

control= 26.6 (1.3)

Interventions

Inhaled NO at 5 ppm
(n =48) or no
supplemental gas (n
= 32) for 7 days, after
which “trials off” were
allowed. Maximum
treatment duration
was 14 days
Kinsella 2006:

iNO at 5 ppm (n =
398) or no iNO (n =
395) for 21 days or
until extubation
Kinsella 2014:

iNOat 10 ppm (to give
effective
concentration = 5
ppm) or placebo, for
at least 2 weeks and
until 30 weeks’
postmenstrual age
Mercier 1999:

10 ppm inhaled NO(n
= 40) or control (n =
45). Open-label
treatment with NO
allowed in controls if
Ol > 30

Schreiber 2003:
Inhaled nitric oxide

starting at 10 ppm for cognitie impairment using

1 day, then 5 ppm for

Methods

invasive ventilation,

incidence of patent ductus

arteriosus (PDA),
pulmonary hypertension,
intraventricular
haemorrhage (IVH) ,

periventricular leukomalacia

(PVL), retinopathy of
prematurity (ROP),
necrotising enterocolitis

(NEC), sepsis and length of

stay in the intensive care
unit and in hospital
EUNO 2006:

Methods: multi-centre trial

Outcomes: Primary
outcome was survival

without BPD at 36 weeks’

postmenstrual age.
Secondary outcome was
survival without severe
brain injury on head
ultrasonography.
Neurodevelopmental
outcomes at 2 years of

age™: Cerebral palsy using
GMFCS classification, no

score defined. Severe

cognitive impairment using

BSID-IIl <70. Moderate

BSID-IIl 70-<85.

Outcomes and
Results

iNO= 54/399; control=
41/401

Kinsella 2006

iNO= 78/398; control=
98/395

Kinsella 2014

iNO= 1/59; control=
2/65

Schreiber 2003

iNO= 16/105; control=
23/102

Outcome:
Bronchopulmanory
dysplasia at 36 weeks
corrected gestation
Studies with entry
before 3 days based
on oxygenation
Hascoet 2005
iINO=7/61;
Control=15/84
INNOVO (Field) 2005
iINO= 26/55;
Control=15/53
Kinsella 1999*

iINO= 15/48;
Control=12/32
Mercier 1999*

iINO= 7/40;
Control=8/45

Van Meurs 2007*
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Comments

Random sequence
generation: Unclear
risk (Randomised in
permuted blocks at
study centre;
computer-generated
randomisation not
specified)

Allocation
concealment: Low risk
Blinding of outcome
assessment: Low risk
(ND: low risk [unclear if
outcome assessment
was blinded, however
clear criteria for
diagnosis of all ND
outcomes])
Incomplete outcome
data: Low risk (ND:
high risk [19% attrtion
from initial sample
randomised due to
death and loss to follow
up])

Selective reporting:
Low risk

Other bias: Low risk
Dani 2006:

Random sequence
generation: Unclear
risk (not described)
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Study details

Participants

Birth weight, g, mean (SD):
iINO= 851(207); control= 864
(192)

Hascoet 2005:

Setting: France

Gestational age < 28 weeks,
n/total: iINO= 30/61; control=
38/84

Birth weight > 750g, n/total:
iNO= ; control=

Birth weight 750-1500g,
n/total: iINO= 41/61; control=
49/84

Birth weight > 15009, n/total:

iNO= 10/61; control= 16/84
Apgar score at 1 minute < 3,
n/total: iINO= 12/61; control=
19/84

Apgar score at 1 minute 3-5,
n/total: iINO= 21/61; control=
22/84

Apgar score at 1 minute > 5,
n/total: iINO= 23/61; control=
40/84

INNOVO (Field) 2005:
Setting: UK

Gestational age, weeks,
mean (SD): iINO= 27.4 (2.6);
control= 26.3 (2.4)

Birth weight, g, mean (SD):
iINO= 1066 (395); control=
890 (343)

Interventions

6 days; thereafter
weaned by 1 ppm,
stopped if extubated)
vs control. HFOV
(N=102) vs CMV (N =
105)

Srisuparp 2002:
iNO at 20 ppm or
standard care, trial of
weaning after 72
hours, maximum
duration 7 days
Subhedar 1997:
iNO initially
administered at 20
ppm and weaned if
effective (n = 20) or
control (n =22).
Dexamethasone at 1
mg/kg/d for 3 days,
followed by 0.5
mg/kg/d for 3 days (n
= 21) (3 infants
received a lower
dose), or no steroids
(n=21)

Van Meurs 2005:
iNO initially at 5 ppm
to 10 ppm (210) or
placebo (210) (if no
response at 10 ppm,
study gas was

Methods

Hascoet 2005:

Methods: Multi-centre trial
Outcomes: Primary
outcome was survival to 28
days without death, need
for oxygen, IVH > grade 1
or refractory hypoxaemia
defined as need for 100%
oxygen with PaO2 < 50.
Secondary outcomes
included incidence and
severity of IVH and
periventricular leukomalacia
(PVL), BPD or steroid
treatment and pulmonary
haemorrhage, patent
ductus arteriosus (PDA),
necrotising enterocolitis and
nosocomial infection
INNOVO (Field) 2005:
Methods: Multi-centre trial
Outcomes: Primary
outcomes were (1) death or
severe disability at 1 year
corrected postnatal age;
and (2) death or continued
oxygen need at expected
date of birth Secondary
outcomes included length
of stay in hospital; length of
time on supplemental
oxygen; length of time on

Outcomes and
Results

iNO= 3/14;
Control=5/15

Studies with entry
after 3 days based on
BPD risk

Ballard 2006*

iNO= 149/294;
control= 164/288
Subhedar 1997*
iNO= 10/20; control=
14/22

Studies of routine use
in preterm infants on
respiratory support
EUNO 2009*

iNO= 81/399; control=
96/401

Kinsella 2006

iNO= 212/398;
control= 210/395
Kinsella 2014*

iNO= 24/59; control=
25/65

Schreiber 2003*
iNO= 35/105; control=
42/102

Outcome:
Neurodevelopmental
outcomes at = 18
months
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Comments

Allocation
concealment: Low risk
Blinding of outcome
assessment: High risk
(unmasked trial)
Incomplete outcome
data: Low risk
Selective reporting:
Unclear risk (protocol
not available)

Other bias: High risk
(Study terminated after
40 infants enrolled.
Initially planned to
include 26 per group.
Unplanned interim
analysis was
performed because of
an impression that the
results were significant.
No evidence indicated
that the analysis was
adjusted to account for
potential multiple looks
at the data)

EUNO 2009:

Random sequence
generation: Low risk
(computer generated)
Allocation
concealment: Low risk
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Study details

Participants

Kinsella 1999:
Setting: US
Gestational age, weeks,

mean (SD): iINO= 27.1 (2.5);

control= 26.8 (2.5)

Birth weight, g, mean (SD):
iNO= 1040 (461); control=

988 (387)

Kinsella 2006:

Setting: US

Gestational age, weeks,

mean (SD): iNO= 25.6 (1.7);

control= 25.6 (1.8)

Birth weight, g, mean (SD):
iINO= 796 (190); control= 788

(185)
Apgar score, 1st minute,

median (IQR): INO= 4 (0-9);

control= 4 (0-9)
Apgar score, 5th minute,

median (IQR): iINO= 7 (0-9);

control=7 (1-10)
Kinsella 2014:

Setting: US

Gestational age, weeks,

mean (SD): iNO= 27.5 (1.6);

control= 27.3 (1.8)

Birth weight, g, mean (SD):
iNO= 961 (186); control= 968

(159)

Interventions

stopped). Weaning =
10 hours after
initiation. Maximum
duration was 336
hours

Van Meurs 2007:
iNO initially at 5 ppm
to 10 ppm (210) or
placebo (210) (if no
response at 10 ppm,
study gas was
stopped). Weaning =
10 hours after
initiation. Maximum
duration was 14 days

Methods

ventilatory support;
pneumothorax; other
pulmonary air leak;
pulmonary haemorrhage;

major cerebral abnormality;

necrotising enterocaolitis;
patent ductus arteriosus

needing medical treatment;
treatment of retinopathy of
prematurity; infection; and

age at which full oral
feeding was established.

Secondary outcomes at 1
year corrected age included
disability and/or impairment

of neuromotor
development, vision and
hearing; respiratory
problems; seizures;
growth; and hospital
admissions
Neurodevelopmental
outcomes at 4-5 years of

age* (Huddy 2008): Severe
cognitive impairment using

GCAS <50. Moderate

cognitive impairment using
GCAS 50-69. Moderate to

severe disability of vision
defined as sees light or

gross movement only or no

useful vision (blind).

Outcomes and
Results

Outome: Cerebral
Palsy at > 18 months**
Studies with entry
before 3 days based
on oxygenation

Van Meurs 2005
(Hintz 2007)

iNO= 18/90;
Control=11/102

Van Meurs 2007
iNO= 0/9; Control=0/8
Studies with entry
after 3 days based on
BPD risk

Ballard 2006 (Walsh
2010)

iNO= 15/243; control=
12/234

Subhedar 1997
(Bennett 2001)

iNO= 0/7; control=
2/14

Studies of routine use
in preterm infants on
respiratory support
EUNO 2009
(Durmeyer 2013)
iNO= 29/306; control=
29/324

Schreiber 2003
(Mestan 2005)
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Comments

Blinding of outcome
assessment: Low risk
(ND outcome: low risk
(outcome assessors
blinded and clear
criteria for ND
outcomes)
Incomplete outcome
data: Low risk (ND:
high risk [22% attrtion
from initial sample
randomised due to
death and loss to follow
up])

Selective reporting:
Low risk

Other bias: High risk
(funded by industry
(Ikaria)); initiated by
investigators

Hascoet 2005:
Random sequence
generation: Unclear
risk (stratified, blocked
central randomisation;
unclear whether
computer
randomisation was
used)

Allocation
concealment: Low risk
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Study details

Participants

Apgar score, 1st minute,
median (IQR): iINO= 2 (1-4);
control= 2 (1-3)

Apgar score, 5th minute,
median (IQR): iINO= 7 (1-9);
control= 7 (2-9)

Mercier 1999:

Setting: France, Belgium
Gestational age, weeks,
median: iINO= 29.6; control=
29

Birth weight, g, median: iINO=

1200; control= 1150

5 minute Apgar score, < 6,
n/total: iINO= 15/40; control=
12/45

5 minute Apgar score, 7-9,
n/total: iINO= 13/40; control=
19/45

5 minute Apgar score, 10,
n/total: iINO= 8/40; control=
9/45

Schreiber 2003:

Setting: US

Gestational age, weeks,
mean (SD): iINO= 27.4 (2.5);
control= 27.0 (2.8)

Birth weight, g, mean (SD):
iNO= 1017 (369); control=
949 (387)

Interventions

Methods

Moderate to severe
disability of hearing or
communication defined as
some hearing loss not
corrected by aids and/or
uses formal methods of
communication (signing);
nouseful hearing and/or no
formal communication.
Kinsella 1999:

Methods: Multi-centre trial
Outcomes: Primary
outcome was survival.
Bronchopulmonary
dysplasia, intraventricular
haemorrhage and duration
of ventilation were
secondary outcomes
Kinsella 2006:

Methods: Multi-centre trial
Outcomes: Primary
outcome was death or
bronchopulmonary
dysplasia. Secondary
outcomes included severe
intraventricular
haemorrhage,
periventricular leukomalacia
and ventriculomegaly
Kinsella 2014:

Outcomes and
Results

iNO= 6/70; control=
7/68

Outcome: Severe
cognitive impairment
at > 18 months**
Studies with entry
before 3 days based
on oxygenation

INNOVO 2005 (Huddy

2008)

iNO= 3/22;

control= 3/16

Van Meurs 2005
(Hintz 2007)

MDI

iNO= 37/86; control=
35/98

PDI

iNO= 29/85; control=
32/99

Van Meurs 2007

MDI

iNO= 1/9; Control=2/8
PDI

iNO= 0/9; Control=0/8
Studies of routine use
in preterm infants on
respiratory support
EUNO 2009
(Durmeyer 2013)
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Comments

Blinding of outcome
assessment: High risk
(no blinding of
intervention or outcome
assessment)
Incomplete outcome
data: Low risk
Selective reporting:
Unclear risk
(registration documents
or protocol not found)
Other bias: High risk
(28 control infants
received open-label
iNO after the
randomised
intervention)

INNOVO (Field) 2005:
Random sequence
generation: Unclear
risk (central
randomisation with
minimisation; unclear
whether computer
randomisation was
used)

Allocation
concealment: Low risk
Blinding of outcome
assessment: high risk
(no blinding of
intervention or outcome
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Study details

Participants

Apgar score at 1 minute,
median (IQR): iINO= 5 (3-6);
control= 5 (3-6)

Apgar score at 5 minutes,
median (IQR): iINO= 7 (6-8);
control= 7 (6-8)

Srisuparp 2002:

Setting: US

Gestational age, weeks,
mean (SD): iINO= 26.8 (0.5);
control=27.2 (0.5)

Birth weight, g, mean (SD):
iNO= 874 (70); control= 901
(73)

Apgar score, 1st minute,
mean (SD): iNO= 3.4 (0.5);
control= 4.6 (0.6)

Apgar score, 5th minute,
mean (SD): iINO= 6.6 (0.3);
control= 7.3 (0.3)
Subhedar 1997:

Setting: UK

Gestational age, weeks,
median (IQR): INO= 27 (24-
30); control= 27 (22-31)

Birth weight, g, median (IQR):

iNO= 882 (416-1354);
control= 750 (520-1400)
Apgar score at 5 minutes,
median (IQR): iNO= 8 (2-10);
control= 8 (3-10)

Van Meurs 2005:

Interventions

Methods

Methods: Multi-centre
parallel-group randomised
trial

Outcomes: Death or BPD,
IVH, retinopathy of
prematurity, necrotising
enterocolitis, treatment of
infants with PDA

Mercier 1999:

Methods: Multi-centre
parallel-group randomised
trial

Outcomes: Primary
outcome was decrease in
Ol after 2 hours of therapy.
Schreiber 2003:

Methods: Factorial 2x2
single-centre trial
Outcomes: Primary
outcome was a decrease in
death or BPD at 36 weeks
Neurodevelopmental
outcomes at 2 years of
age* (Mestan 2005):
Cerebral palsy defined as
spastic hemiplegia,
diplegia, hemiplegia
quadraplegia. Severe
cognitive impairment using
BSID-Il <70 (MDI and PDI).
Blindness defined as
corrected visual acuity

Outcomes and
Results

iNO= 7/306; control=
12/324

Schreiber 2003
(Mestan 2005)

MDI

iNO= 13/70; control=
24/68

PDI

iNO= 9/70; control=
12/68

Outcome: Moderate
cognitive impairment
at > 18 months**
Studies with entry
before 3 days based
on oxygenation
INNOVO 2005 (Huddy
2008)

iINO= 3/24;

control= 3/19

EUNO 2009
(Durmeyer 2013)
iNO= 51/338; control=
31/347

Outcome: Severe
hearing impairment at
> 18 months**
Studies with entry
before 3 days based
on oxygenation
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Comments

assessment) / (ND
outcomes: low risk
[assessors blinded to
allocation and families
were told not to reveal
the allocation until after
the assessment was
over, clear definition of
ND outcomes])
Incomplete outcome
data: Low risk (ND:
high risk [75% attrtion
from initial sample
randomised due to
death and loss to follow
up])

Selective

reporting: Low risk
Other bias: Unclear risk
(recruited half of
planned sample size in
the 2-year time frame)
Kinsella 1999:
Random sequence
generation: Unclear
risk (central stratified
randomisation; unclear
whether computer
randomisation was
used)

Allocation
concealment: Low risk
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Study details

Participants

Setting: US

Gestational age, weeks,
mean (SD): iNO= 26 (2);
control= 26 (2)

Birth weight, g, mean (SD):
iINO= 840 (264); control= 837
(260)

Apgar scores < 4 at 1 min,
n/total: INO= 92/210; control=
87/210

Apgar scores < 4 at 5 min,
n/total: iINO= 27/210; control=
22/210

Van Meurs 2007:

Setting: US

Gestational age, weeks,
mean (SD): iNO= 31.1 (1.2);
control=31.4 (1.1)

Birth weight, g, mean (SD):
iINO= 1970 (391); control=
2168 (441)

Apgar scores < 3 at 1 min,
n/total: INO= 3/13; control=
3/14

Apgar scores < 3 at 5 min,
n/total: iINO= 0/13; control=
1/14

Inclusion criteria
Of relevant studies:
Ballard 2006

Interventions

Methods

<20/200. Hearing loss
defined as impairment
requiring hearing aid.
Srisuparp 2002:

Methods: Single-centre trial
Outcomes: Primary
outcome was severe
intraventricular

Outcomes and
Results

Comments

INNOVO 2005 (Huddy Blinding of outcome

2008)

iNO= 3/22;
control= 2/16

Van Meurs 2005
(Hintz 2007)

iNO= 5/90; control=
5/102

haemorrhage (grade 3 or 4) Van Meurs 2007

Subhedar 1997:

Methods: Factorial 2x2
randomised single-centre
trial

Outcomes: Primary
outcome was survival
without bronchopulmonary
dysplasia. Secondary
outcomes included duration
of ventilation,
intraventricular
haemorrhage and other
neonatal complications
Neurodevelopmental
outcomes at 30 months of
age* (Bennett 2001):
Cerebral palsy defined as
significant abnormalities or
tone or movement.

Van Meurs 2005:
Methods: Multi-centre trial
Outcomes: Primary
outcome was reduced

iNO= 0/9;
Control=0/11

Studies with entry
after 3 days based on
BPD risk

Ballard 2006 (Walsh
2010)

iNO= 8/243; control=
3/234

Studies of routine use
in preterm infants on
respiratory support
EUNO 2009
(Durmeyer 2013)
iNO= 7/306; control=
12/324

Schreiber 2003
(Mestan 2005)

iNO= 0/70; control=
1/68
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assessment: Low risk
Incomplete outcome
data: Low risk
Selective

reporting: Unclear risk
(no protocol or
registration document
found)

Other bias: High risk
(study terminated after
first interim analysis
due to little difference
in outcomes being
apparent)

Kinsella 2006:
Random sequence
generation: Unclear
risk (central stratified
randomisation; unclear
whether computer
randomisation was
used)

Allocation
concealment: Low risk
Blinding of outcome
assessment: Low risk
Incomplete outcome
data: Low risk
Selective reporting:
Low risk

Other bias: Low risk
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Study details

Participants

Infants < 1250 grams on
assisted ventilation at 7-21
days (or, if < 800 grams, on
CPAP)

Dani 2006:

Preterm infants ventilated
with severe RDS with FiO2 >
0.5 and arterial-alveolar
oxygen ratio < 0.15, despite
surfactant treatment

EUNO 2009:

Babies between 24 weeks’
and 28 weeks’ gestation and
6 days enrolled at less than
24 hours of age. If intubated,
they had to have received
surfactant and could be
enrolled if on CPAP requiring
> 30% oxygen

Hascoet 2005:

Babies < 32 weeks who
developed hypoxic respiratory
failure (i.e. need for invasive
ventilation, FiO2 > 0.40, and
arterial alveolar O2 ratio <
0.22 at 6 to 48 hours of age)
INNOVO (Field) 2005:
Preterm babies < 34 weeks
gestational age less than 28
days of age, with “severe
respiratory failure”

Kinsella 1999:

Interventions

Methods

death or BPD at 36 weeks.
Secondary outcomes were
grade 3 or 4 intraventricular
haemorrhage or
periventricular
leukomalacia, number of
days of assisted ventilation
and oxygen use, length of
hospitalisation and
threshold retinopathy of
prematurity
Neurodevelopmental
outomes at 18-22 months
of age* (Hinz 2007):
Moderate to severe
cerebral palsy defined as
moderate if the child could
sit independently or with
support, but not
independently ambulate,
and severe if the child was
unable to sit or walk even
with support. Severe
cognitive impairment using
BSID-II <70 (MDI and PDI).
Deaf no defintion. Blind no
definition

Van Meurs 2007:
Methods: Multi-centre trial
Outcomes: Primary
outcome was reduced
death or BPD at 36 weeks.

Outcomes and
Results

Outcome: Severe
visual impairment at >
18 months**

Studies with entry
before 3 days based
on oxygenation
INNOVO 2005 (Huddy
2008)

iINO= 1/22;

control= 1/16

Van Meurs 2005
(Hintz 2007)

iNO= 2/90; control=
1/102

Van Meurs 2007
iINO= 0/9;
Control=0/11

Studies with entry
after 3 days based on
BPD risk

Ballard 2006 (Walsh
2010)

iINO= 9/243; control=
9/234

Studies of routine use
in preterm infants on
respiratory support
EUNO 2009
(Durmeyer 2013)
iNO= 7/306; control=
12/324
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Comments

Kinsella 2014:
Random sequence
generation: Low risk
Allocation
concealment: Low risk
Blinding of outcome
assessment: Low risk
Incomplete outcome
data: Low risk
Selective reporting:
Low risk

Other bias: Low risk
Mercier 1999:
Random sequence
generation: Unclear
risk (centralised phone
randomisation; unclear
whether computer
generated
randomisation was
used)

Allocation
concealment: Low risk
Blinding of outcome
assessment: High risk
(unblinded trial)
Incomplete outcome
data:Low risk
Selective reporting:
Unclear risk (no
protocol or registration
found)
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Study details

Participants Interventions

Preterm babies < 34 weeks, <
7 days of age, with a/AO2 <
0.1 on 2 blood gases after
surfactant treatment

Kinsella 2006:

Preterm babies < 34 weeks,
respiratory failure needing
assisted ventilation in first 48
hours

Kinsella 2014:

Preterm babies with birth
weight of 500 to 1250 grams,
receiving oxygen by non-
invasive means at < 72 hours
of age

Mercier 1999:

Preterm babies (< 33 weeks)
with Ol of 12.5t0 30 at < 7
days

Schreiber 2003:

Babies < 34 weeks, < 72
hours of age, intubated and
ventilated for RDS, birth
weight < 2000 grams
Srisuparp 2002:

Preterm infnants < 2000
grams, ventilated after
surfactant with an arterial
catheter at < 72 hours of age.
Also required to satisfy a
severity of illness criterion. Ol
> 4 for birth weight < 1000

Methods

Secondary outcomes were
grade 3 or 4 intraventricular
haemorrhage or
periventricular
leukomalacia, number of
days of assisted ventilation
and oxygen use, length of
hospitalisation and
threshold retinopathy of
prematurity
Neurodevelopmental
outcomes at 18-22 months
of age* : Moderate to
severe cerebral palsy
defined as moderate if the
child could sit
independently or with
support, but not
independently ambulate,
and severe if the child was
unable to sit or walk even
with support. Severe
cognitive impairment using
BSID-II <70 (MDI and PDI).
Deaf defined as requiring
hearing aids. Blind defined
as no useful vision in either
eye.

*Data extracted from
original RCT by NGA
technical team

Outcomes and
Results

Schreiber 2003
(Mestan 2005)
iNO= 0/70; control=
2/68

Outcome: Days on
ventilation

Studies with entry
before 3 days based
on oxygenation
INNOVO (Field)
2005**

iNO= 7.0 (2.0-26.0)
n=55; control= 4.0
(1.0-9.0) n=53 (log
rank: 3.6; p=0.24)
Subhedar 1997**
iINO= 11 (5-44) n=20;
control= 19 (5-39)
n=22

Van Meurs 2005**
iNO= 39 (45) n=210;
control= 47 (53) n=
210

Van Meurs 2007**
iNO= 8.7 (5.4) n=14;
control=16.8 (13.9)
n=15

Studies of routine use
in preterm infants on
respiratory support
Kinsella 2014**
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Comments

Other bias: Unclear
risk (trial stopped early
because of slowing
enroliment)
Schreiber 2003:
Random sequence
generation: Unclear
risk (stratified blocked
randomisation; unclear
whether computer
generated
randomisation was
used)

Allocation
concealment: Low risk
Blinding of outcome
assessment: Low

risk (ND outcome: low
risk (outcome
assessors blinded and
clear criteria for ND
outcomes)

Incomplete outcome
data: Low risk (ND:
high risk [33% attrtion
from initial sample
randomised due to
death and loss to follow
up])

Selective reporting:
Unclear risk (no
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Study details

Participants

grams, > 6 for birth weight
1001-1250 grams, > 8 for
1251-1500 grams, > 10 for
1501-1750 grams and > 12
for 1751-2000 grams
Subhedar 1997:

Preterm babies < 32 weeks’
gestation with “high risk” of
developing BPD

Van Meurs 2005:

Preterm babies < 34 weeks,
Ol =210 on 2 blood gases 30
minutes to 12 hours apart. =2 4
hours after surfactant

Van Meurs 2007:

Preterm babies < 34 weeks’
gestation with birth weight >
1500 grams; ventilated with
Ol > 15 on 2 consecutive
blood gases between 30
minutes and 12 hours apart

Exclusion criteria

Of relevant studies:

None noted except for

EUNO 2009:

If babies required more than
50% O:2 to maintain saturation
over 85% on a mean airway
pressure = 8 cmH20

Interventions

Methods

Outcomes and
Results

iNO= 9.7 (29) n= 59;
control= 8.4 (12) n=65
Kinsella 1999*

iNO= 28 (3-89) n=25,
control= 37 (8-395)
n=15 p=0.046

Outcome: Severe
intraventricular
haemorrhage (grade 3
or4)

Studies with entry
before 3 days based
on oxygenation
Dani 2006

iNO= 2/20;
Control=2/20
Hascoet 2005
iNO=14/61;
Control=116/84
Kinsella 1999
iNO= 16/48;
Control=10/32
Srisuparp 2002
iNO= 5/18;
Control=4/16

Van Meurs 2005
iNO= 69/210;
Control=50/210
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Comments

protocol or registration
documents found)
Other bias: Low risk
Srisuparp 2002:
Random sequence
generation: Unclear
risk (no details
provided)

Allocation
concealment: Unclear
risk (unclear whether
allocation was blinded)
Blinding of outcome
assessment: High risk
(unblinded trial)
Incomplete outcome
data: Low risk
Selective reporting:
Unclear risk (no
registration or protocol
found)

Other bias: Low risk
Subhedar 1997:
Random sequence
generation: Low risk
Allocation
concealment: Low risk
Blinding of outcome
assessment: High risk
(no blinding of
intervention or outcome
measurement)/ (ND
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Study details

Participants

Interventions

Methods

Outcomes and
Results

Studies of routine use
in preterm infants on
respiratory support
EUNO 2009

iNO= 45/399; control=
36/401

Kinsella 2006

iNO= 49/398; control=
63/395

Kinsella 2014

iNO= 2/59; control=
4/65

Schreiber 2003

iNO= 13/105; control=
19/102

Outcome: Pulmonary
haemorrhage
Studies with entry
before 3 days based
on oxygenation
INNOVO (Field)
2005**

iNO= 4/55; control=
5/53

Subhedar 1997**
iINO= 2/20;
control=2/22

Studies of routine use
in preterm infants on
respiratory support
Kinsella 2006**
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Comments

outcome: high risk
[unclear whether
observer who was
blinded was the one
that was undertaking
all outcome
assessments])
Incomplete outcome
data: Low risk (ND:
high risk [50% attrtion
from initial sample
randomised due to
death and loss to follow
up])

Selective reporting:
Unclear risk (no
registration or protocol
found)

Other bias: High risk
(trial terminated early
because frequency of
adverse primary
outcome was close to
100% in all groups)
Van Meurs 2005:
Random sequence
generation: Unclear
risk (stratified blocked
central randomisation;
unclear whether
computer generated
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Study details

Participants

Interventions

Methods

Outcomes and
Results

iNO=24/398;
control=26/395
Schreiber 2003**
iNO=4/105; control=
7/102

EUNO 2009 (Mercier
2010)**

< 26 weeks

iNO= 5/133; control=
7/140

2> 26 weeks

iNO= 9/264; control=
5/255

Outcome:
Methaemoglbinaemia
Studies with entry
before 3 days based
on oxygenation

Van Meurs 2005**
Methemoglobin

level 24%

iNO= 2/210; control=
2/210
Methemoglobin

level 28%

iNO= 1/210; control=
0/210

*N taken from the
whole population and
not just survivors
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Comments

randomisation was
used)

Allocation
concealment: Low risk
Blinding of outcome
assessment: Low

risk (ND outcome: low
risk (outcome
assessors blinded and
clear criteria for ND
outcomes)

Incomplete outcome
data: Low risk (ND:
high risk [55% attrtion
from initial sample
randomised due to
death and loss to follow
up])

Selective

reporting: Low risk
Other bias: High risk
(trial ended early
because of an increase
in severe IVH in the
intervention group)
Van Meurs 2007:
Random sequence
generation: Unclear
risk (central telephone
randomisation,
stratified and blocked;
unclear whether
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Study details Participants Interventions

Full citation Sample size Interventions

Methods

Details

Outcomes and
Results

**Extracted from
original study by NGA
systematic reviewer

Results
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Comments

computer generated
randomisation was
used)

Allocation
concealment: Low risk
Blinding of outcome
assessment: Low

risk (ND outcome: low
risk (outcome
assessors blinded and
clear criteria for ND
outcomes)

Incomplete outcome
data: Low risk (ND:
high risk [42% attrtion
from initial sample
randomised due to
death and loss to follow
up])

Selective reporting:
Low risk

Other bias: High risk
(less than 15 babies in
the treatment arm)

Other information

Limitations
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Study details

Bennett, A. J., Shaw, N.
J., Gregg, J. E.,
Subhedar, N. V.,
Neurodevelopmental
outcome in high-risk
preterm infants treated
with inhaled nitric oxide,
Acta Paediatrica, 90,
573-6, 2001

Ref Id
347052

Countryl/ies where the
study was carried out

Study type

Aim of the study

Study dates

Source of funding

Full citation

Participants Interventions

See Subhedar 1997 for study
details

Characteristics

Inclusion criteria

Exclusion criteria

Sample size Interventions

Methods

Details

Outcomes and
Results

Results
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Comments

Other information

Limitations
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Study details Participants

_ o See Cochrane systematic
Dani, C., Bertini, G., review Barrington 2017
Pezzati, M., Filippi, L.,

Cecchi, A., Rubaltelli, F.

F., Inhaled nitric oxide in L

very preterm infants with Characteristics

severe respiratory
distress syndrome, Acta
Paediatrica, International
Journal of Paediatrics,
95, 1116-1123, 2006

Inclusion criteria

Ref Id Exclusion criteria

703175

Countryl/ies where the
study was carried out

Study type

Aim of the study

Study dates

Source of funding

Interventions

Methods

Outcomes and
Results
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Comments

Other information
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Study details

Full citation

Durrmeyer, X., Hummler,
H., Sanchez-Luna, M.,
Carnielli, V. P., Field, D.,
Greenough, A., Van
Overmeire, B., Jonsson,
B., Hallman, M., Mercier,
J. C., Marlow, N.,
Johnson, S.,
Baldassarre, J.,
European Union Nitric
Oxide Study, Group,
Two-year outcomes of a
randomized controlled
trial of inhaled nitric
oxide in premature
infants, Pediatrics, 132,
€695-703, 2013

Ref Id
763116

Countryl/ies where the
study was carried out

Study type

Aim of the study

Participants Interventions

Sample size Interventions
See Mercier 2010 (EUNO
2009) for study details

Characteristics

Inclusion criteria

Exclusion criteria

Methods

Details

Outcomes and
Results

Results
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Comments

Limitations

Other information
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Study details

Study dates

Source of funding

Full citation

Hamon, I., Fresson, J.,
Nicolas, M. B.,
Buchweiller, M. C.,
Franck, P., Hascoet, J.
M., Early inhaled nitric

oxide improves oxidative

balance in very preterm
infants, Pediatric
Research, 57, 637-643,
2005

Ref Id
752432

Countryl/ies where the
study was carried out

France

Study type
RCT

Participants Interventions

Sample size Interventions
N=76
iNO= 37
Control= 39

(nitrogen dioxide)

Characteristics
Gestational age, weeks,
mean (SD): iNO= 27.9 (0.4);
control= 27.3 (0.4)

Birth weight, g, mean (SD):
iINO= 1102 (54); control=
1083 (58)

CRIB score < 6, n/total: iNO= As soon as the
23/39; control= 18/37 response was
CRIB score 5-10, n/total:
iNO= 11/39; control= 14/37
CRIB score > 10, n/total:
iNO= 5/39; control= 4/37

the first hour, and
then subsequent
dosage was

0.22), iNO was

for 2 h and then

weaned according to

blood gas

Inhaled nitric oxide
(iNO) versus placebo

iNO: A dose of 5 ppm
of INO was used for

determined according
to aAO2 response.

positive (defined as
an aAO2 increase

decreased to 2 ppm

Methods Outcomes and
Results

Details Results

Randomisation: not Outcome: Oxygen

reported dependency at 28

Blinding: "Randomization  days of life

was stratified by GA (28 wk iNO= 15/39;
and 28-31 wk GA) and kept control=8/37
blind until 6 h of age with

optimal care performed

according to standardized

written protocols"

Follow up and outcomes:

Events recorded since birth

and by the 28th day of life.

Incidence and severity of

IVH, periventricular

leukomalacia, prevalence of

oxygen dependence on day

28.

Statistical analysis: X2 or

Fischer exact tests for

categorical variables. Two

way ANOVAs for
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Comments

Limitations

Risk of bias assessed
by Cochrane risk of
bias tool

Random sequence
generation: unclear risk
(method of
randomisation unclear)
Allocation
concealment: high risk
"Because of the
continuous monitoring
of INO and of NOzit
was difficult to blind the
administration of the
gas with the design of
the study.

Blinding of outcome
measures: high risk
"randomization was
kept blind until
analysis"
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Study details Participants

Aim of the study Inclusion criteria
The aim of the study was

to analyse the oxidative .
balance in premature
infants who were
exposed to low dose iINO
compared to placebo
(NO) and the relationship
with their clinical
outcome on day 28 of

GA < 32 weeks at
birth and < 48 hours
of life

Exclusion criteria

life. e Initial refractory
hypoxemia,
thromboxytopenia <
Study dates 50,000/mm? or the
July 1999 to February presence of major
2001 fetal abnormality

Source of funding

Not reported
Full citation Sample size
N= 451
Hasan, S. U, iNO= 229; control= 222

Potenziano, J., Konduri,
G. G, Perez, J. A., Van
Meurs, K. P., Walker, M.

Interventions

examination; when
the response was
intermediate (aAO2
remaining 0.22 but
increasing by at least
25%), iNO was left at
5 ppm for 2 h and the
response was re-
evaluated every 2 h
thereafter. Finally,
when the infants
showed no response,
iNO was increased
up to 10 ppm for 2 h
and then re-
evaluated. In case of
treatment failure, INO
was weaned after 4
h.

Interventions
Inhaled nitric oxide

(iINO) versus placebo randomisation in groups of

(nitrogen)

Methods

continuous variables. A p
value < 0.05 was
considered statistically
significant.

Details
Randomisation: Block

4 via an interactive voice

"Placebo (nitrogen) or response system

inhaled nitric oxide

Outcomes and
Results

Results
Outcome:

Neurodevelopmental
impairment at 18-24

months PMA
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Comments

Incomplete outcome
data: low risk
Selective reporting:
unclear risk (no
published protocol
available)

Other information

Limitations

Risk of bias assessed
using Cochrane risk of
bias tool

Random sequence
generation: Low risk
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Study details

W., Yoder, B. A,,
Newborns Treated With
Nitric Oxide Trial, Group,
Effect of Inhaled Nitric
Oxide on Survival
Without
Bronchopulmonary
Dysplasia in Preterm
Infants: A Randomized
Clinical Trial, JAMA
Pediatrics, 171, 1081-
1089, 2017

Ref Id
763175

Countryl/ies where the
study was carried out

US and Canada

Study type
Multi-centre RCT

Aim of the study

The aim of the study was
to assess whether
inhaled nitric oxide for
preterm babies needing
positive pressure
respiratory support on

Participants Interventions

was initiated at
20ppm and was
decreased to 10ppm
between 72 and 96
hours after starting
treatment and then to

Characteristics
Gestational age, weeks,
mean (SD): iNO= 25.6 (1.4);
control=25.6 (1.5)

Birth weight, g, mean (SD):
iINO= 724 (160), control= 750 5 ppm on day 10 or
(164) 11. Infants remained
Apgar score 1, mean (range): on the 5ppm dose
iINO= 4 (0-9); control= 4 (0-9) yntil completion of
Apgar score 5, mean (range): therapy (24 days)."
iNO= 6 (1-10); control= 6 (1-

9)

Inclusion criteria

GA < 30 weeks
Birth weight < 1250g
e Postnatal age 5-14
days at study entry
e Requirement of
invasive ventilation
or, for those weighing
< 800g, positive
pressure respiratory
support

Exclusion criteria

Methods

Blinding: A metal face plate

was placed over the

nitrogen delivery system to
blind personnel to treatment

assignment

Follow up and outcomes:
Babies were assessed at
36 weeks PMA,;
neurodevelopmental
assessments were

performed at 18-24 months
PMA. Outcomes assessed

at 12-months. Survival,
somatic growth
measurements (weight,
length, and head

circumference), vital signs,

medical history review,
complete physical
examination, vision
assessment, oxygen

therapy at discharge home

or follow-up visit,
hospitalisation or

emergency department visit

history, medications, and
respiratory syncytial virus
prophylaxis.
Neurodevelopmental

outcomes were assessed at

18-24months’ PMA using

the Bayley Scales of Infant

Outcomes and
Results

Severe, BSID-III
cognitive score < 70
iNO=13/164; placebo=
12/167

Moderate, BSID-III
cognitive score of 70-
84

iNO= 26/167;
placebo= 33/167
Moderate to severe
CP

iNO= 7/180; placebo=
11/180

Outcome: BPD at 36
weeks PMA*

iNO= 130/229;
control= 137/222

Outcome: Days on
ventilation*

iINO=54 (42) n=229;
control= 55 (40) n=222

*Number taken for
whole population

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT (October 2018)
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Comments

(Randomisation was
generated with an
interactive voice
response system)
Allocation
concealment: Low risk
(All staff providing
direct care were
blinded to treatment
assignment)

Blinding of participants
and personnel: Low
risk (Staff calibrating
iNO delivery system
were unblinded; but
staff providing direct
care were blinded)
Blinding of outcome
assessment: Low risk
(study was double
blinded)

Incomplete outcome
data: Low risk (ITT
analysis); ND: high risk
[49% attrition from
initial sample
randomised due to
death and loss to follow
up]

Selective

reporting: Low risk
(protocol included in
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Study details

postnatal days 5-14
improved the rate of
survival without BPD.

Study dates
December 2009 to April
2014

Source of funding
Mallinckrodt
Pharmaceuticals

Full citation

Hascoet, J. M., Fresson,
J., Claris, O., Hamon, I.,
Lombet, J., Liska, A.,
Cantagrel, S., Al Hosri,
J., Thiriez, G., Valdes,
V., Vittu, G., Egreteau,
L., Henrot, A.,
Buchweiller, M. C.,
Onody, P., The safety

Participants Interventions

e Presence of any life
threatening cranial,
cardiac, thoracic, or
chromosomal
anomalies

e Congenital
diaphragmatic hernia

o Bilateral grade 4 IVH

o Dependency on right
to left shunting

e  Prior exposure to iNO
therapy

e Use of another
investigational agent
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1 Appendix E — Forest plots

Borest plots for question 1.1 What respiratory support (excluding resuscitation) is
3 the most effective for preterm babies before admission to the neonatal unit

4 Figure 13: Comparison 4.1 Non-invasive ventilation with surfactant versus non-

5 invasive ventilation — Mortality prior to discharge

Non-invasive vent + surf  Non-invasive ventilation Risk Ratio Risk Ratio
Study or Subgroup Events Total Evenis Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 CPAP + surfactant versus CPAP
Dunn 2011 14 216 9 223 44.4% 1.72[0.77,3.89] L
Sandri 2010 9 105 " 103 556% 0.801[0.35,1.86] ——
Subtotal (95% CIy 321 326 1000%  1.21[0.68, 2.14] -
Total events 24 20

Heterogeneity: Chi®=1.66, df=1{F = 0.20); F= 40%
Test for overall effect: Z= 0.65 (P =051}

0.01 0.1 10 100

) ) Favours non-iny + surf - Favours non-invasive vent
6 Test for suboroun differences: Mot applicable

8 CI: confidence interval; CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel: non-inv: non-
9 invasive; Surf: surfactant: Vent: ventilation

10
11 Figure 14: Comparison 4.1 Non-invasive ventilation with surfactant versus non-
12 invasive ventilation — Bronchopulmonary dysplasia at 36 weeks PMA
Non-invasive vent + surf  Non-invasive ventilation Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

3.2.1 CPAP + surfactant versus CPAP

Dunn 2011 47 216 59 223 481% 0.82[0.59,1.14]

Sandri 2010 58 105 62 103 51.9% 0.87 [0.68,1.11]

Subtotal {95% CI) 321 326 100.0% 0.85 [0.69, 1.04]

Total events 102 121

Heterogeneity: Chi®= 0.08, df=1 (P =0.78);, F=0%
Test for overall effect Z=1.60 (F=011)

0.01 D=1 1 1=D 100
1 3 Favaours non-iny + surf - Favours non-invasive vent
14 ClI: confidence interval; CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel; non-inv: non-

15 invasive; Surf: surfactant; Vent: ventilation

16
17 Figure 15:  Comparison 4.1 Non-invasive ventilation with surfactant versus non-
18 invasive ventilation — Failed non-invasive ventilation
Hon-invasive vent + surf  Non-invasive ventilation Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

3.3.1 CPAP + surfactant versus CPAP

Dunn 2011 128 216 116 223 TEO9% 1.14[0.96,1.35]

Sandri 2010 33 105 34 103 231% 0.95[0.64, 1.41]

Subtotal {95% CI) 3 326 100.0% 1.10 [0.94, 1.28]

Toatal events 161 1460

Heterogeneity: Chi®= 0.69, df=1 (P = 0.40); F= 0%
Test for overall effect: Z=1.15 (P =0245)

. . )
0.01 0 1 10 100
Favours non-iny + surf - Favours non-invasive vent

20 ClI: confidence interval; CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel; non-inv: non-
21 invasive; Surf: surfactant; Vent: ventilation
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1 Figure 16: Comparison 4.1 Non-invasive ventilation with surfactant versus non-

2 invasive ventilation — Pneumothorax
Mon-invasive vent + surf  Non-invasive ventilation Risk Ratin Risk Ratin
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Rand: 95% CI
3.4.1 CPAP + surfactant versus CPAP
Dunn 2011 T palit 12 223 5T3% 0.60[0.24,1.50] ——
Sandri 2010 7 108 1 103 427% 5.67 [0.86, 54.83] L
Subtotal (95% CI) 321 326 100.0% 1.70[D.15, 19.16] — e ——
Total events 14 13

Heterngeneity: Tau®= 2 45; Chi*= 4 65, df=1 (P=003); F=78%
Testfor averall effect: 2= 0.43 (P = 0.67)

0.0 01 10 100

3 Favours non-inv + surf Favours non-invasive vent
4 Cl: confidence interval; CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel; non-inv: non-
P yS p
5 invasive; Surf: surfactant; Vent: ventilation
6
7 Figure 17:  Comparison 4.1 Non-invasive ventilation with surfactant versus non-
8 invasive ventilation — Severe IVH (grade 3 or 4)
Hon-invasive vent + surf  Mon-invasive ventilation Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

3.5.1 CPAP + surfactant versus CPAP

Dunn 2011 g 216 6 223 422%  1.38([0.49, 3.80] —

Sandri 2010 3] 105 8 103 &578% 0.74[0.26, 2.058] ——

Subtotal {95% CI) 3 326 100.0% 1.01 [D.49, 2.07] -‘

Total events 14 14

Heterogeneity: Chi*= 071, df=1 (P = 0.40); F=0%
Test for overall effect: Z=0.02 (P = 0.59)

n.m 0 10 100
Favours non-iny + surf - Favours non-invasive vent

9
10 CI: confidence interval: CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel; non-inv: non-
11 invasive; Surf: surfactant; Vent: ventilation

12
13 Figure 18: Comparison 5.1 Non-invasive ventilation versus invasive ventilation with
14 surfactant — Mortality prior to discharge
Non-invasive ventilation  Invasive vent + surf Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
4.1.1 CPAP versus invasive ventilation + surfactant
Dunn 2011 9 223 15 209 104% 0.56 [0.25, 1.26]
Finer 2010 94 B3 114 653 T74% 0.81 [0.63,1.04]
Marley 2008 20 aov 18 303 12.23% 1.10[0.55, 2.03] -
Subtotal (95% CI) 1193 1165 100.0% 0.82 [0.66, 1.03] L 2
Total events 123 147

Heterogeneity Chi*=1.70,df= 2 (F=043);, F=0%
Testfor averall effect Z=1.74 (P = 0.08)

on.m 0.1 10 100

1 5 Favours non-invasive vent  Favours invasive + surf
16 ClI: confidence interval; CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel; Surf: surfactant;
17 Vent: ventilation
18 Figure 19: Comparison 5.1 Non-invasive ventilation versus invasive ventilation with
19 surfactant — Bronchopulmonary dysplasia at 36 weeks PMA
Non-invasive ventilation  Invasive vent + surf Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

4.2.1 CPAP versus invasive ventilation + surfactant

Dunn 2011 A9 223 G1 208 146% 0.91[0.67,1.23]

Finer 2010 229 663 239 656 59.5%  0.95[0.82,1.10]

Matley 2008 84 307 100 303 249%  0.83[0.65, 1.08]

Subtotal (95% CI) 1193 1168 100.0%  0.91[0.81,1.02]

Total events arz 400

Heterogeneity: Chi*= 0.87, df= 2 (P = 0.65); F=0%
Testfor averall effect Z=1.56 (F=012)
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20 Test for subaroup differences: Mot applicable
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1
2 CI: confidence interval: CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel; Surf: surfactant;
3 Vent: ventilation
4
5 Figure 20: Comparison 5.1 Non-invasive ventilation versus invasive ventilation with
6 surfactant — Pneumothorax
Mon-invasive ventilation  Invasive vent + surf Risk Ratio Risk Ratio
Study or Subgroup Events Total  Fvents Total Weight M-H, R 95 C| M-H, R 95% C|
4.7.1 CPAP versus invasive ventilation + surfactant
Dunn 2011 12 223 10 209 290% 1.12[0.50, 2.55]
Finer 2010 45 BE3 48 53 39.9% 0492062, 1.37]
Maorley 2008 28 liFs 9 o3 AN1% 307 [1.47,6.40] —
Subtotal (95% Cly 1193 1165 100.0% 1.42 [0.68, 2.98]
Total events a5 67
Heterogeneity: Tau®= 0.32; Chi*= 8.09, df= 2 (P=0.02), F=75%
Test for overall effect Z=0.93 (P = 0.35)
b o 1 1 Too
7 Testior subaroun diferences: Not applicabls Favours non-irvasive vent Favours invasive + surf
4 :
9 CI: confidence interval; CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel: Surf: surfactant;
10 Vent: ventilation
11
12 Figure 21: Comparison 5.1 Non-invasive ventilation versus invasive ventilation with
13 surfactant — Severe IVH (grade 3 or 4)
Non-invasive ventilation  Invasive vent + surf Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
4.8.1 CPAP versus invasive ventilation + surfactant
Dunn 2011 3] 223 12 209 109% 0.47[0.18,1.23]
Finer 2010 a2 653 T2 628 G4.4% 1.23[0.92,1.64]
Maorley 2008 27 307 28 303 247% 0.95[0.57,1.58]
Subtotal (95% CI) 1183 1140 100.0% 1.08 [0.85, 1.37]
Total events 125 112

Heterogeneity: Chi®=3.91, df= 2 (P =0.14); 7= 49%
Testfor averall effect 2= 061 (P =0.54)

on.m 0.1 1 10 100

. . Favours non-invasive vent Favours invasive + surf
:]Ig Test for subaroup differences: Mot applicable
16 ClI: confidence interval; CPAP: continuous positive airways pressure; M-H: Mantel-Haenszel; Surf: surfactant;
17 Vent: ventilation

1Borest plots for question 3.3 What is the most effective way of using surfactant in
19 managing respiratory distress syndrome?

20 Figure 22: Comparison 1. Early extubation following administration of surfactant

21 versus conventional endotracheal administration of surfactant — mortality
22 prior to discharge
InSuRe Conventional ET Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl

Dani 2004 013 1 14 B87%  0.36[0.02,8.06) ]

Dunn 2011 15 216 15 209 91.3%  0.97[0.49,1.93]

Total (95% CI) 229 223 100.0%  0.91[0.47,1.79]

Total events 15 16

Heterogeneity: Chi*=0.38, df= 1 (P=0.54), F= 0% f f 1 t {

T M 0.01 0.1 1 10 100

23 Test for overall effect: Z=0.26 (F = 0.79) Favours InSuRe Favours conventional ETT
24 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate.
25
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1 Figure 23: Comparison 1. Early extubation following administration of surfactant

2 versus conventional endotracheal administration of surfactant —
3 bronchopulmonary dysplasia at 36 weeks PMA
In5uRe Conventional ET Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total VWeight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Dani 2004 013 3 14 52%  045[0.01,2.71] ¢ f
Dunn 2011 47 218 fi1 209 94.8%  0.75(0.54,1.04]
Total {95% Cl) 229 223 100.0%  0.71[0.52,0.99] <
Total events 47 64
Heterogeneity: Chir=1.17, df=1 (P=0.28), F=14% f f 1 f {
L N 0.01 0.1 1 10 100
4 Testfor overall effect 2= 2.02 (F = 0.04) Favours InSuRe Favours conventional ETT
5 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate.
6
7 Figure 24: Comparison 1. Early extubation following administration of surfactant
8 versus conventional endotracheal administration of surfactant — days on
9 ventilation
InSuRe Conventional ET Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean S0 Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.3.1 Mechanical ventilation
Dani 2004 2 14 13 86 35 14 -360[5.59 -1.61] +
Dunn 2011 740103 M6 77 97 209 -0.60[2.50,1.30] 1
100 -a0 0 a0 100
10 Favours InSuRe Favours conventioal ETT
11 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate.
12
13 Figure 25: Comparison 1. Early extubation following administration of surfactant
14 versus conventional endotracheal administration of surfactant —
15 pneumothorax
In5uRe Conventional ET Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total VWeight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Dani 2004 013 1 14 125%  0.36[0.02, 8.06)
Dunn 2011 7216 10 209 87.45%  0.68(0.26,1.74] ——
Total {95% Cl) 229 223 100.0%  0.64[0.26,1.57] e
Total events T 11
Heterogeneity: Chir= 015, df=1 (P=0.70); F= 0% f f f {
o N 0.01 0.1 10 100
16 Testfor overall effect 2= 0.93 (P = 0.33) Favours InSuRe Favours conventional ETT
17 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate.
18
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1 Figure 26: Comparison 2. Minimally invasive surfactant administration techniques

2 versus endotracheal administration of surfactant — mortality prior to
3 discharge
Min. Invasive ETT Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

2.1.1 Minimally invasive surfactant administration vs InSuRe

Kanmaz 2013 16 100 13 100 432% 1.23[0.63, 2.42]

Subtotal (95% CI) 100 100 43.2%  1.23[0.63, 2.42]

Total events 16 13

Heterogeneity: Mot applicable

Test for overall effect: £= 060 (P =0.5%9)

2.1.3 Minimally invasive surfactant administration vs conventional ETT

Gopel 2011 7 108 5 112 16.3% 1.45([0.48, 4.44] e e —

Krihs 20145 10 107 12 104 405% 0.81 [0.37,1.79] ——

Subtotal (95% CI) 215 216 56.8%  0.99[0.52,1.89] -

Total events 17 17

Heterogeneity: Chi*= 070, df=1 (P =040}, F=0%

Testfor overall effect: £=0.02 (P = 0.99)

Total (95% CI) 315 316 100.0%  1.10[0.69,1.75] <

Total events 33 30

Heterogeneity: Chi = 081, di=2 (P=0E3)F=0% 'D.D1 0!1 1'D 1DD'

Testfor overall effect Z=039 (P=0.70) Favours Min. Invasive Favours ETT

4 Testfor subaroup differences: Chi®=0.20, df=1 (P= 0.65), F= 0%

5 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate; Min. invasive: minimally invasive

6

7 Figure 27:  Comparison 2. Minimally invasive surfactant administration techniques

8 versus endotracheal administration of surfactant — bronchopulmonary
9 dysplasia at 36 weeks PMA
Min. Invasive ETT Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl

2.2.1 Minimally invasive surfactant administration vs InSuRe

Kanmaz 2013 ] 100 17 100 27.3% 053025113 — &

Subtotal (95% CI) 100 100 27.3%  0.53[0.25,1.13] -

Total events q 17

Heterogeneity: Mot applicable
Testfor overall effect £=164 P =010)

2.2.3 Minimally invasive surfactant administration vs conventional ETT

Gapel 2011 a8 108 14 112 221% 0.59 [0.26, 1.36] —
Krihs 20145 25 107 3 104 506% 0.78[0.50,1.23] —-
Subtotal (95% CI) 215 216 727%  0.73[0.49,1.08] 4
Total events 33 45

Heterageneity: Chi®= 034, df=1 (P = 0.56%; F= 0%
Testfor overall effect Z=1588(FP=011)

Total (95% CI} 315 316 100.0%  0.67 [0.47,0.96] &

Total events 42 62

Heterogeneity: Chi = 091, dfi=2 (P=083),F=0% o o 10 00
Testior averall effect =221 (P =0.03) Favours Min. Invasive Favours ETT

10  Testfor subgroup differences: Chi*= 0,52, df=1 (P= 0471, F= 0%

11 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate; Min. invasive: minimally invasive

12
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1 Figure 28:

2
3

4
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Comparison 2. Minimally invasive surfactant administration techniques

versus endotracheal administration of surfactant — severe intraventricular

haemorrhage (grade 3 or 4)

Min. Invasive ETT Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl

Risk Ratio
M-H, Fixed, 95% CI

2.4.2 Minimally invasive surfactant administration vs conventional ETT

Gopel 2011 8 108 B 112 202% 1.38 [0.50, 3.85]
Krihs 2015 11 107 23 104 795% 046 [0.24, 0.90]
Subtotal {95% CI) 215 216 100.0%  0.65[0.38,1.12]
Total events 14 24

Heterogeneity: Chi*= 3.06, df=1 (P = 0.08); F= 67%
Testfor overall effect Z=156F =012

Total (95% CI) 215 216 100.0%  0.65[0.38,1.12]
Total events 19 29

Heterageneity, Chi®= 3.06, df=1 {P=0.08); F=67%

Testfor overall effect Z=186 (P=012)

Test for subgroup differences: Mot applicable

I R—

0+|

N

0.01 01 110
Favours Min. Invasive Favours ETT

5 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate; Min. invasive: minimally invasive

6

7 Figure 29:

8

9

versus endotracheal administration of surfactant — pneumothorax

Min. Invasive ETT Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

100

Comparison 2. Minimally invasive surfactant administration techniques

2.5.1 Minimally invasive surfactant administration vs InSuRe

Kanmaz 2013 7 100 10 100 32.2% 0.70[0.28,1.77]
Subtotal {95% CI) 100 100 32.2%  0.70[0.28,1.77]
Total events 7 10

Heterageneity: Mot applicahle

Test for overall effect: £=0.76 (P = 0.49)

2.5.3 Minimally invasive surfactant administration vs conventional ETT

Gapel 2011 4 108 8 112 2583% 0.52[0.16, 1.67]
Krihs 2015 5 107 13 104 425% 037 [0.14,1.01]
Subtotal (95% CI) 215 216 67.8%  0.43[0.20,0.91]
Total events ] 21

Heterogeneity: Chi*=017, df=1 (P = 0.68); F= 0%

Testfor overall effect. £2=2.20(P=0.03)

Total (95% CI) 315 316 100.0%  0.52[0.29,0.92]

Total events 16 K}

Heterageneity, Chi®= 082, df= 2 (P = 0.66); F= 0%

Test for overall effect £=223 (P=003)

Test for subgroup differences: Chi= 065, df=1 (P=04,F=0%

—

~atli—

-

0.01 0.1 10
Favours Min. Invasive Favours ETT

10 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate; Min. invasive: minimally invasive

11
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1 Figure 30: Comparison 2. Minimally invasive surfactant administration techniques
2 versus endotracheal administration of surfactant — pulmonary haemorrhage
Min. Invasive ETT Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

2.6.1 Minimally invasive surfactant administration vs InSuRe

Kanmaz 2013 ] 100 7100 41.2% 0.711[0.23,2.18] ——

Subtotal {95% CI) 100 100 41.2%  0.91[0.23,2.18] —engffin——

Total events g T

Heterageneity: Mot applicahle

Test for overall effect: £=0.59 (P = 0.55)

2.6.3 LISA vs conventional ETT

Gopel 2011 1 208 30112 230% 01a[0.02,1.71] =

Kribs 2014 4 107 B 104 358% 065[0189, 223 — &

Subtotal (95% CI) 315 216 58.8%  0.46[0.16,1.32] el

Tatal events a q

Heterogeneity: Chi*= 096, df=1 (P=0.33); F=0%

Testfar overall effect Z2=1.44 (P =0.15)

Total (95% CI) 415 316 100.0%  0.57 [0.27,1.21] e

Total events 10 16

Heterageneity: Chi®=1.21, df= 2 (P =059 F= 0% o1 0 1 100

Testfor overall effect Z=147 (P=014)

3 Testfor subaroup differences:; Chi*=0.30, df=1 (P = 0.58), F= 0%

Favours Min. Invasive Favours ETT

4 ETT: endotracheal tube; InSURE: intubate, surfactant, extubate; Min. invasive: minimally invasive

5

Borest plots for question 3.1 What is the most effective way to administer oxygen

7 during respiratory support?

8 Figure 31:

9 of time spent within optimal target limits

Mean Difference

Study or Subgroup  Mean Difference SE

IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

Comparison 3: Automated versus manual titration — Proportion (percent)

2.2.1 Gestational age not reported
Claure 2009 16

2.2.2 Babies 24-27 weeks

Claure 2011 8 1.69564206

2.2.3 Babies < 37 weeks

Hallenherger 2014 11.1 1.76506344

2.2.4 Higher target saturation (91-95%)- babies < 33 weeks
4.00[0.45, 7.54]

Kaam 2015 4 1.8130919

2.2.5 Lower target saturation (89-93%)- babies < 33 weeks
8.00[4.37,11.63]

Kaarm 2015 g 1.860723

10
11

1.69585 16.00[12.68,19.32]

£.00 [4.68, 11.32]

1110 [7.64, 14.58]

-20

Cl: confidence interval; IV: inverse variance; SE: standard error

-10 0
Favours manual Favours automated
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Forest plots for question 3.2 What is the effectiveness and safety of the different

2 assisted ventilation techniques in preterm babies?

Non-invasive ventilation

4 Figure 32: Comparison 1. Hi Flow versus CPAP - Failed non-invasive ventilation

Hi Flow CPAP Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
1.4.1 All infants
Ciuffini 2014 11 a5 A 92 9.0% 238 [0.86, 6.57] 1
Roherts 2016 43 278 33 286 BOT% 1.34[0.88, 2.09] -
Shin 2017 13 42 g 43 148% 1.66[0.77, 3.60] T
Yoder 2013 gq a8 9q B7Y  145E6% 116 [0.49, 2.71] —
Subtotal (95% CI) 463 488 100.0% 1.45[1.05, 2.00] <>
Total events Th a5

Heterogeneity: Chi*=1.44, df=3(P=070% F=0%
Testfor overall effect £=2.28 (P=0.02)

1.4.2 28-32 weeks

Roberts 2016 o 140 24 144
Subtotal (95% Cl) 140 149
Total events 30 24

Heterogeneity: Mot applicakle
Testfor overall effect Z=1.145 (P =0.29)

1.4.3 /= 32 weeks

Roberts 2016 13 138 9 137
Subtotal (95% Cl) 138 137
Total events 13 g

Heterogeneity: Mot applicakle
Testfor overall effect: £=0.87 (P = 0.29)

100.0%  1.33[0.82, 2.18]
100.0%  1.33 [0.82, 2.16]

100.0% 1.43[0.63, 3.24]
100.0%  1.43[0.63, 3.24]

3

B

0.01

0.1 10
Fawours Hi Floww  Favours CPAP

100

5 Testfor subgroup differences: Chif=0.09, df=2 (P=0.98), F=0%
6
7 CI: confidence interval; CPAP: continuous positive airway pressure; M-H: Mantel-Haenszel
8
9 Figure 33: Comparison 1. Hi Flow versus CPAP — Pneumothorax
Hi Flow CPAP Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CIl
Ciuffini 2014 3 a5 2 92 236% 1.62 [0.28, 9.48) o —
Mair 2005 I 33 2 34 30.3% 0.21[0.01,413) =
Shin 2017 1 42 1} 43 B1% 307013, 73.30]
Yoder 2013 I a8 3 67  40.0% 046 001, 3.12] # L]
Total (95% CI) 218 236 100.0%  0.70 [0.24, 2.03] B
Total events 4 7
Heterogeneity: Chi*=3.28 df=3(P=0.35), F= 8% IIZI.D1 D:1 1'IZI 1IZIIZI'

Test far overall effect: £= 0.66 (P =041

Favours Hi Flow Fawvours CPAP

10
11 ClI: confidence interval; CPAP: continuous positive airway pressure; M-H: Mantel-Haenszel
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1 Figure 34: Comparison 1. Hi Flow versus CPAP — Parent satisfaction, response on
2 a visual analogue scale 1-10**

Hi Flow CPAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.8.1 Child satisfied
Klingenberg 20145 86 11 20 69 16 20 100.0% 1.70[0D.85, 2.59] i
Subtotal (95% CI) 20 20 100.0% 1.70 [0.85, 2.55]

Heterogeneity: Mot applicahle
Test for averall effect Z=3.92 (P < 0.0001)

1.8.2 Contact and interaction

Klingenberg 20145 9 11 20 BY 16 20 100.0%
Subtotal (95% Cl) 20 20 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: £=5.30 (P = 0.00001)

2301 45, 3.15] i
2.30 [1.45, 3.15]

1.8.3 Possibility to take part in care
Klingenberg 2015 g1 12 20 8 1.8 20 100.0% 1.10[0.15, 2.05 i
Subtotal (95% CI) 20 20 100.0% 1.10[0.15, 2.05]

Heterageneity: Mot applicable

Testfor overall effect 2= 2.27 (P=0.02)

-4 2 il 2
Favours CPAP  Favours Hi Flow

o

Testfor subagroup diferances: Chis= 342, df=2 (P =018}, F=41 6%

3

4

5 *Klingenberg 2015 was a cross-over study, where 20 babies received 24hrs of one intervention followed by 24

6 hours of another intervention

7 ** After each 24hr study period, parents were asked to respond to 3 questions regarding how satisfied they

8 thought their baby was, how they assessed their contact and interaction with their baby and how they assessed

9 their possibility to take part in nursing and care for their child on a visual analogue scale from 1-10. Better was
10 indicated by higher scores

11 CI: confidence interval: CPAP: continuous positive airway pressure; M-H: Mantel-Haenszel

13 Figure 35: Comparison 2. CPAP versus BiPAP/SiPAP - Failed non-invasive
14 ventilation

CPAP SiPAP Risk Ratio Risk Ratio

Study or Subgroup  Events Total Bvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Lista 2010 3 20 2 200 20.0% 1.50[0.28, 8.04]

Wood 2013 7 BO 8 BD  B0.0% 0.881[0.34, 2.26]

Total (95% Cl) 80 80 100.0% 1.00 [0.44, 2.27]

Total events 10 10

Heterogeneity; Chif= 0.30, df= 1 (P = 0.58); F= 0% I t I f {
0.01 0.1 1 10 100

Testfor overall effect: Z=0.00{F=1.00) Favours CPAP  Favaurs BiPAPISIPAP

16 BIPAP: binasal positive airway pressure; Cl: confidence interval; CPAP: continuous positive airway pressure; M-
17 H: Mantel-Haenszel; SiPAP: synchronised positive airway pressure

19 Figure 36: Comparison 2. CPAP versus BiPAP/SiPAP — Pneumothorax

CPAP BiPAPI/SIPAP Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Lista 2010 1 20 I 20 100% 3.00[0.13, 6952
Wood 2013 I G0 4 G0 90.0% 041 [0.01,2.02 # .
Total (95% CI) 80 80 100.0%  0.40[0.08, 2.03] —
Total events 1 4
Heterogeneity: Chi = 233,df=1{P=013), F=57% o o 10 100
Testforoverall effect £=1.11 (F = 0.27) Favours CPAP Favours BIPAPISIPAP

20
21 BIiPAP: binasal positive airway pressure; Cl: confidence interval; CPAP: continuous positive airway pressure; M-
22 H: Mantel-Haenszel: SiPAP: synchronised positive airway pressure
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Figure 37: Comparison 3. BiPAP/SiPAP versus Hi Flow — Failed non-invasive

ventilation

BiPAP/SIPAP Hi Flow Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

3.2.2 29+0 to 32+6 weeks

Lavizzari 2016 8 73 10 1 59.4% 0.78[0.33,1.86] ——
Subtotal (95% CI) 73 71 59.4%  0.78[0.33, 1.86] ~al
Total events a 10

Heterogeneity: Mot applicable

Testfor overall effect 2= 057 (P=0.57)

3.2.3 33+0 to 36+6 weeks

Lavizzari 2016 7 a5 7 87 40.6% 1.021[0.37, 2.79] t
Subtotal (95% CI) &5 87 406%  1.02[0.37, 2.79]

Total ewents ¥ ¥

Heterogeneity: Mot applicahle

Test for averall effect Z=0.05 (P = 0.96)

Total (95% CI) 158 158 100.0%  0.88 [0.46, 1.69] -
Total ewents 15 17

Heterogeneity: Chif= 016, df=1 (P = 0.63); F= 0% ID o1 051 150 00

Testfor overall effect =039 (FP=070)
Test for subgroup diffierences: Chi*= 016, df=1 (P = 0.63), F=0%

Favours BiPAP/SIPAP  Favours Hi Flow

BiPAP: binasal positive airway pressure; Cl: confidence interval; M-H: Mantel-Haenszel; SiPAP: synchronised

positive airway pressure

Figure 38: Comparison 5. NIPPV versus CPAP - Failed non-invasive ventilation

NIPPY CPAP Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% Cl

5.3.1 All infants

Bisceglia 2007 1 42 1 16 0.3% 1.10[0.07, 16.96]
Kirpalani 2013 300 a04 M1 803 861% 0.96 [0.87, 1.06]
Kugelman 20145 11 43 20 41 A.7% 0.52[0.29, 0.95]
Oncel 2014 13 100 29 100 8.0% 0.45[0.245, 0.81]
Subtotal {95% CI) 689 690 100.0%  0.90 [0.81, 0.99]
Total events 325 361

Heterogeneity: Chi*=10.31,df=3{P =002 F=71%
Testfor overall effect £= 216 (P=0.03)

5.3.2 <30 weeks

Oncel 2014 11 a5 19 B0 100.0% 063 [0.33,1.21]
Subtotal (95% CI) 55 60 100.0%  0.63[0.33, 1.21]
Total events 11 19

Heterogeneity: Mot applicakle
Testfor overall effect £=1.39 (P = 0.16)

[RE——

g 1)

0.m
Testfor subgroup differences: Chit=111,df=1 (P= 029}, F=96%

ClI: confidence interval; CPAP: continuous positive airway pressure; M-H: Mantel-Haenszel; NIPPV: nasal

intermittent positive airway ventilation

0.1 10
Favours MIPPY  Favours CPAP
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1 Figure 39: Comparison 5. NIPPV versus CPAP — Pneumothorax

NIPPV CPAP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CIl
Bizsceglia 2007 1] 42 1] 46 Mot estimahle
Kugelman 2007 1 41 1 43 803%  1.05[0.07,16.22]
Ramanathan 2012 1 a3 1 A7 49.7%  1.08[0.07,16.76]
Total (95% CI) 136 146 100.0% 1.06 [0.15, 7.38]

Total events 2 2
Heterogeneity, Chi®=0.00, df=1{F =099 F= 1%

01 1 10

Test for averall effect: Z= 0.06 {F = 0.95) 0.01 Favours MIPPY Favours CPAP 1og
3 CI: confidence interval; CPAP: continuous positive airway pressure; M-H: Mantel-Haenszel; NIPPV: nasal
4 intermittent positive airway ventilation
5
vasive ventilation
7 Figure 40: Comparison 1. Volume targeted ventilation versus synchronised
8 pressure limited ventilation — days on invasive ventilation

VTV Synchronised PLV Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl

Dunman 2012 406 51 20 683 T.23 15 8.6% -287[T.16,1.437] —

Lista 2004 88 3 30 123 3 23 A9.5% -3.60[5.13,-1.87] [ |

Singh 2006 84 128 62 47 14 42 53% -1.30[6.75 4.15] —r

Sinha 1987 51 27 25 B7 56 25 266% -1.60[4.04,0.84] -

Total (95% Cl) 127 105 100.0% -2.82 [4.08, -1.57] +

Heterogeneity: Chit=1.93, df= 3 (P = 0.59): F= 0% ' } } {
9 Testfor overall effect Z= 4.40 (P < 0.0001) 0 'ziawurs ..m..” Favours S.T.nz;mnised F.?_U

10 CI: confidence interval: I-V: inverse variance; PLV: pressure limited ventilation; VTV: volume targeted ventilation

11

12
13

14
15

16
17

18

Figure 41: Comparison 1. Volume targeted ventilation versus synchronised
pressure limited ventilation - pneumothorax
VTV Synchronised PLV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI| M-H, Fixed, 95% CI
Dunman 2012 2 23 2 22 150% 096015, 6.21] -
Lista 2004 0 30 3 23 284% 01110001, 2.04] # =
Sinoh 2006 2 a7 4 52 30.6% 0.46[0.09, 2.39] e
Sinha 1997 0 25 3 25 256% 0141001, 263 4 =
Total (95% CI) 135 122 100.0%  0.35[0.13,0.95] —enslifine-
Total events 4 12
Heterogeneity, Chi®= 2.17, df= 3 (P = 0.54); F= 0% Ko o T 00

Testfor overall effect: £= 2.06 (P = 0.04)

Favours VTV Favours Synchronised PLV

ClI: confidence interval; M-H: Mantel-Haenszel; PLV: pressure limited ventilation; VTV: volume targeted ventilation

Figure 42: Comparison 3. Volume targeted ventilation versus synchronised
intermittent mandatory ventilation — days on invasive ventilation
VTV SIMV Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chowedhury 2013 7.8 183 18 20 241 19 53% -1210[-25.04, 0.84] 1
C'Angio 2005 2TE 238 an 24 224 94 20.0% 3.60[-3.08,10.28] T
Guyen 2013 302 ABTE 42  RE493 T8 a0 T4E%R -3.91[7.37,-0.45]
Total {95% CI) 150 143 100.0%  -2.84 [-5.84, 0.15]
Heterogeneity: Chi®= 5.90, df= 2 (P = 0.08); F= 66% Hoo 20 B 4 100

Testfor overall effect: £=1.86 (F = 0.06)

Favours VTV Favours SIMY
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ClI: confidence interval; I-V: inverse variance; SIMV: synchronised intermittent mandatory ventilation; VTV: volume

targeted ventilation

Figure 43: Comparison 3. Volume targeted ventilation versus synchronised
intermittent mandatory ventilation — pneumothorax
' SIMV Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Chowdhury 2013 2 o0 20 37%  5.00[0.26, 98.00]
D'tngio 2005 6104 9 108 B49% 069026 188 ——
Fiotroweski 2007 ] an 4 26 31.5% 0.65 [0.16, 2.64] —
Total (95% CI) 154 154 100.0%  0.84 [0.39, 1.78] A
Total events 11 13
Heterogeneity: Chi®=1.69, df= 2 {F=044) F= 0% o 0 10 oo

Test for overall effect: Z=0.46 (F=0.64)

Favours VTV Favours SIMV

CI: confidence interval;, M-H: Mantel-Haenszel; SIMV: synchronised intermittent mandatory ventilation; VTV:

volume targeted ventilation

Figure 44: Comparison 5. Synchronised pressure limited ventilation versus non-
synchronised pressure limited ventilation — pneumothorax
Synchronised PLV ~ Non-synchronised PLV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Baumer 2000 62 4165 a7 459 E9.3% 1.30[0.91, 1.86] -
Beresford 2000 20 1583 | 183 307% 0.85[0.53,1.70] —8—
Donn 1994 0 14 0 15 Mot estimable
Total {(95% Cl) 673 667 100.0% 1.19 [0.88, 1.62] »
Total events g2 68
Heterogeneity, Chi#= 0.81, df=1 (P=0.37); F= 0% =D o D=1 1=D 1DD=

Test for averall effect Z=1.15 (P = 0.25)

Favours Synchronised PLY Favours NS-PLY

ClI: confidence interval;, M-H: Mantel-Haenszel; NS-PLV: non-synchronised pressure limited ventilation; PLV:

pressure limited ventilation

Figure 45:

Comparison 9. Synchronised intermittent mandatory ventilation versus

high frequency ventilation — days on ventilation

SiMv HFV Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Salvo 2012 737 345 44 188 071 44 98T% 5449 [4.43, 6.559]
Wento 2005 2733 4088 18 1292 13.04 14 0.3% 14.41 536 34.18] I
Total (95% CI) 62 63 100.0% 5.52 [4.46, 6.57] [}
ity: Chit= = = F= I 1 } |
Heterogeneity; Chi*=0.78, df=1 {F =0.38), F=0% S0 B b 4= a0

Test for averall effect; Z=10.26 (P = 0.00001)

Favours SIMY  Favours HFY

ClI: confidence interval;, HFV: high frequency ventilation; I-V: inverse variance; SIMV: synchronised intermittent

mandatory ventilation
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1 Figure 46: Comparison 9. Synchronised intermittent mandatory ventilation versus

2 high frequency ventilation — pneumothorax
SINMV HFV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CIl
Courtney 2002 33 254 32 244 T7RE% 0.99 [0.63, 1.56]
Mariette 2001 3134 7139 16E% 0.44 012 1.68] S —
Yento 2005 1 20 2 20 4.8% 0.50[0.05, 5.08]
Total (95% CI) 408 403 100.0% 0.88 [0.58, 1.33] <
Total events ar 41
ity Chi®= = = Bz f } } |
Heterogeneity: Chi*=1.480 df=2(P=047), F=0% T o 10 100

Test for overall effect: £= 062 (P=0.44) Favours SIMY  Favours HFV

4 CI: confidence interval; HFV: high frequency ventilation; I-V: inverse variance; SIMV: synchronised intermittent
5 mandatory ventilation.

EBorest plots for question 3.7 What is the effectiveness of nitric oxide in preterm
7 babies requiring invasive ventilation?

8 Figure 47: Comparison 1: Nitric oxide versus placebo — Mortality prior to discharge

Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Studhy or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.1.1 Studies with entry before 3 days based on oxygenation
Dani 2008 4 20 3 20 1.6% 067 [0.22,2.01] E—
Hascoet 2005 25 £1 26 a4 104% 1.32[0.85, 2.09] T
RO D 2005 30 55 34 A3 20.3% 0.85 [0.62,1.16] .
Kinzella 19949 23 48 17 32 104% 0.90 [0.58,1.40] -
Mercier 19849 11 40 16 45 4.9% 077 [0.41,1.46] I
Srisuparp 2002 2 18 2 16 0.6% 0.89[0.14, 5,600 e E—
Yan Meurs 2005 109 210 93 M0 ali1% 1.7 [0.96,1.43]
Yan Meurs 2007 5 14 4 14 1.7% 1.34 [0.45, 4.00] e —
Subtotal (95% Cl) 466 475 100.0% 1.05[0.91, 1.21] [ )
Total events 209 198

Heterogeneity: Tau®= 0.00; Chi*=6.19, df=7 (P =0.52); F= 0%
Testfor overall effect Z= 069 (P =0.49)

1.1.2 Studies with entry arter 3 days based on BPD risk

Eallard 2005 16 284 18 288 55.0% 0.87 [0.45,1.67]
Subhedar 1997 10 20 T 22 450% 1.67[0.74,3.34]
Subtotal (95% Cl) KAL) 310 100.0% 1.14 [0.63, 2.04]
Total events 26 25

Heterogenaity: Tau®= 0.09; Chi®=1.40, df=1{P=0.24); F= 29%
Testfor overall effect Z=042 (P =067

1.1.3 Studies of routine use in preterm infants on respiratory support

EUMND 2009 54 394 41 401 33.5% 1.32[0.90,1.94] T
Kinsella 2006 7a 398 43 385 424% 079 [0.61,1.03] 4+
Kinsella 2014 1 59 2 Gs 21% 0.55[0.05,5.92]

Schreiber 2003 16 105 23102 221% 068 [0.38,1.200 —
Subtotal (95% CI) 961 963 100.0% 0.90[0.63, 1.28] L3
Total events 149 164

Heterogeneity: Tau®= 0.06; Chi*= 599, df=3(P=011); F= 50%
Testfor averall effect: Z= 0.9 (P = 0.56)

0.01 0.1 10 100
Favours iMNQ  Favours placebo

9 Testfor subgroup differences: Chi®=0.76, df= 2 (P =069, F= 0%

10 BPD: bronchopulmonary dysplasia; Cl: confidence interval; iINO= inhaled nitric oxide; M-H: Mantel-Haenszel

11
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1 Figure 48: Comparison 1: Nitric oxide versus placebo — BPD at 36 weeks
Inhaled nitric oxide Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

1.2.1 Studies with entry before 3 days based on oxygenation

Dani 2006 G 20 12 20 18.0% 0.580[0.23,1.07] —

Hascaoet 2005 7 A1 15 a4 18.9% 0.64 [0.28,1.48] T

IMMIOWC 2008 2 ah 15 a3 229% 1.67 [1.00, 2.79] &

kinzella 1999 15 43 12 32 ME% 0.83[0.45,1.54] —

Mercier 19949 7 40 g 45 11.3% 0.98[0.39, 2.47] I —

Wan Meurs 2007 3 14 i 15 7.2% 0.64 019, 2.20] I —

Subtotal (95% CI) 238 249 100.0%  0.93 [0.70,1.25] &

Total events G4 67

Heterogeneity: Chi*= 884, di=8{P=012); F=43%

Testfor averall effect Z= 047 (P =064}

1.2.2 Studies with entry after 3 days based on BPD risk

Ballard 2006 1449 284 164 288 a21% 088077, 1.04] :

Hasan 2017 130 229 137 222 437% 0.92[0.79,1.07]

Subhedar 1937 1a 20 14 22 4.2% 0.79[0.46,1.349] T

Subtotal (95% CI) 543 532 100.0%  0.90 [0.81,1.00] [}

Taotal events 2849 314

Heterogeneity: Chi*=0.34, df=2{P=0.84), F=0%

Testfor overall effect £2=1.93 (P =0.05)

1.2.3 Studies of routine use in preterm infants on respiratory support

ELIMG 2009 M| 389 95 401 2AT% 0.85[0.65,1.10] &

kingella 2006 212 398 210 395 56.5% 1.00[0.88,1.14] |

kinsella 2014 24 a8 25 G5 G.4% 1.06 [0.68,1.63] -1

Schreiber 2003 35 1048 47102 11.4% 0.81 [0.87,1.16] T

Subtotal (95% CI) 961 963 100.0%  0.94 [0.85,1.05] [

Total events 352 ar3

Heterageneity: Chis= 242 df= 3 (P =045 F=0%

Testfor overall effect. £=1.03 (F=0.30)

0.01 0.1 10 100
. . Favours iNO  Favours placebo
2 Test for subgroup differences: Chi*=0.41, df= 2 (F=082), F=0%
3 BPD: bronchopulmonary dysplasia; Cl: confidence interval; iNO= inhaled nitric oxide; M-H: Mantel-Haenszel
4 Figure 49: Comparison 1: Nitric oxide versus placebo — Cerebral palsy at =2 18
5 months
Inhaled nitric oxide Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.8.1 Studies with entry before 3 days based on oxygenation

YWan Meurs 2005 {Hintz 2007) 18 an 11 102 100.0% 1.85[093, 371] -.—

YWan Meurs 2007 0 9 0 8 Mot estimable

Subtotal (95% Cl) 99 110 100.0% 1.85[0.93, 3.71] g

Total events 18 11

Heterageneity: Mot applicable

Testfor overall effect Z=1.74 (F = 0.08)

1.8.2 Studies with entry after 3 days based on BPD risk

Ballard 2006 (Walsh 2010) 15 243 12 234 875%  1.20[0.58,2.57] —F—

Subhedar 1997 (Eennett 2001) 0 7 2 14 12.5% 0.38[0.02, 6.90]

Subtotal (95% Cl) 250 248 100.0%  1.10[0.54, 2.23] ‘

Total events 15 14

Heterogeneity: Chi®= 088, df=1{(F=045), F= 0%

Testfar averall effect Z=027 (P=0.79

1.8.3 Studies of routine use in preterm infants on respiratory support

ELING 2009 (Durrmeyer 201:2) 29 306 29 324 TO49% 1.06 [0.65,1.73] %

Schreiber 2003 (Mestan 2005) B 0 7 68 2001% 083029, 2.34]

Subtotal (95% Cl) 376 392 100.0% 1.01 [0.65, 1.58]

Total events 35 36

Heterageneity: Chi#= 017, df=1(P=0863); F=0%

Testfor averall effect 2= 0.06 (P = 0.95)

0.0 01 10 100
) ’ Favours iNO  Favours placebo

6 Testfor subgroup differences: Chif= 212, df= 2 (P =0.35), F=5.6%

7 BPD: bronchopulmonary dysplasia; Cl: confidence interval; M-H: Mantel-Haenszel
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1 Figure 50: Comparison 1: Nitric oxide versus placebo — Severe cognitive

2 impairment at 2 18 months, MDI
Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.6.1 Studies with entry before 3 days based on oxygenation
Van Meurs 2007 1 g 2 a 6.1% 0.44[0.05,4.02]
Wan Meurs 2005 {Hintz 2007) a7 a6 35 98 B3.4% 1.20[0.84,1.73]
Subtotal (95% CI) a5 106 100.0%  1.16 [0.81, 1.65]
Total events 38 37

Heterogeneity, Chi*=0.77, df=1 (F=0.38), F=0%
Testfor overall effect: 2= 0.81 (P = 0.42)

1.6.2 Studies of routine use in preterm infants on respiratory support

Schreiber 2003 (Mestan 2005) 13 70 24 68 100.0% 0.53[0.29, 0.495] t
Subtotal (95% CI) 70 68 100.0%  0.53[0.29,0.95]
Total events 13 24

Heterogeneity, Mot applicable
Testfar averall effect 2= 215 (P =003)

0.0 0.1 10 100
Favours iNQ  Favours placebo

3 Testfor subgroun differences: Chi*=5.08, df=1 (P=002), F=804%
4 CI: confidence interval; MDI: Mental Developmental Index; iNO= inhaled nitric oxide; M-H: Mantel-Haenszel
5

6 Figure 51: Comparison 1: Inhaled nitric oxide versus placebo — Severe

7 psychomotor impairment at 2 18 months, PDI
Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 Studies with entry before 3 days based on oxygenation
Wan Meurs 2005 {Hintz 2007) 249 85 32 8939 100.0% 1.06 [0.70,1.58]
Van Meurs 2007 i] g o a Mot estimable
Subtotal (95% CI) a4 107 100.0%  1.06 [0.70, 1.59]
Total events 29 32

Heterageneity: Mot applicable
Testfor overall effect: £ = 0.26 (P = 0.80)

1.7.2 Studies of routine use in preterm infants on respiratory support

Schreiber 2003 (Mestan 2005) ] 70 12 68 100.0% 0.73[0.33, 1.62] t
Subtotal (95% CI) 70 68 100.0%  0.73[0.33, 1.62]
Total events ] 12

Heterogeneity: Mot applicable
Testfor overall effect Z=0.78 {(F = 0.44)

0.01 0 10 100
Favours iNQ  Favours placebo

8 Testfor subgroup differences: Chi*= 066, df=1(P=042), F=0%
9 ClI: confidence interval; iNO= inhaled nitric oxide; M-H: Mantel-Haenszel; PDI: Psychomotor Developmental Index

10
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1 Figure 52: Comparison 1: Nitric oxide versus placebo — Severe hearing impairment

2 at 2 18 months
Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 Studies with entry before 3 days based on oxygenation
Wan Meurs 2005 {Hintz 2007) 24 a5 32 498 100.0% 1.06 [0.70,1.58]
Van Meurs 2007 i] g o a Mot estimable
Subtotal (95% CI) 94 107 100.0%  1.06 [0.70, 1.59]
Total events 29 32

Heterogeneity: Mot applicable
Testfor overall effect £2=0.26 {(F = 0.80)

1.7.2 Studies of routine use in preterm infants on respiratory support

Schreiber 2003 (Mestan 2005) q 70 12 68 100.0% 0.73[0.33,1.62] t
Subtotal (95% CI) 70 68 100.0%  0.73[0.33,1.62]
Total events ] 12
Heterogeneity: Mot applicable
Testfor overall effect Z=0.78 {(F = 0.44)
0.01 01 10 100
. . Favours iNQ  Favours placebo
3 Testfor subaroup differences: Chi*= 0.66, df=1 (P=042), F=0%

4 BPD: bronchopulmonary dysplasia; Cl: confidence interval; INO= inhaled nitric oxide; M-H: Mantel-Haenszel

Figure 53: Comparison 1: Nitric oxide versus placebo — Severe visual impairment
at 2 18 months

Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.11.1 Studies with entry before 3 days based on oxygenation
INMOWO 2005 (Huddy 2008) 1 22 1 16 553% 0.73[0.0510.78] i
Wah Meurs 2005 {Hintz 2007) 2 a0 1 102 447%  2.27[0.21,24.58] L
Yan Meurs 2007 i] q a 11 Mot estimahble
Subtotal (95% CI) 121 129 100.0%  1.42 [0.25,7.91] et
Total events 3 2
Heterogeneity, Chi®=0.38, df=1 (P=0.54), F=0%
Test for overall effect: 2= 0.40 {F = 0.64)
1.11.2 Studies with entry after 3 days based on BPD risk
Ballard 2006 {/walsh 2010) g 243 9 234 1000% 0.96 [0.39, 2.38] i
Subtotal (95% CI) 243 234 100.0%  0.96 [0.39, 2.38]
Total events ] 9

Heterogeneity: Mot applicable
Test for overall effect: 2= 0.08 {F = 0.93)

1.11.3 Studies of routine use in preterm infants on respiratory support

EUND 2008 {Durrmeyer 2013) 7 306 12 324 B21% 0.62[0.25,1.55] —.-—
Schreiber 2003 (Mestan 2005) i] 70 2 68 17.9% 018001, 299 *
Subtotal (95% CI) 376 392 100.0%  0.54[0.23,1.29] B
Total events 7 14
Heterogeneity: Chir= 0452, df=1 {(P=047); F=0%
Testfor overall effect Z=1.38 (F=017)
0.01 0 10 100

) ) Favours iNO  Favours placebo
Testfor subaroup differences: Chi*=1.34, df= 2 (P= 051}, F=0%

BPD: bronchopulmonary dysplasia; Cl: confidence interval;, iNO= inhaled nitric oxide; M-H: Mantel-Haenszel

5

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT
(October 2018)
402



DRAFT FOR CONSULTATION

Figure 54: Mean days on ventilation
Inhaled nitric oxide Placebo Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.12.1 Studies with entry before 3 days based on oxygenation
“an Meurs 2005 34 45 210 47 53 210 384% -BO0O[-17.40,1.40] S —
Wan Meurs 2007 8.7 5.4 14 168 139 15 B0E% -8.10F15.68 -0.52] ——
Subtotal {95% CI) 224 225 100.0% -8.06 [-13.96, -2.16] -*—
Heterogeneity: Chi*= 000, df=1 (P = 0.99), F= 0%
Test far overall effect 2= 2. 68 (P =0.007)
1.12.2 Studies with entry after 3 days of age based on BPD risk
Hasan 2017 54 42 229 55 40 222 100.0%  -1.00[3.57, 6.57] i
Subtotal {95% CI) 229 222 100.0% -1.00 [-8.57, 6.57]
Heterogeneity: Mot applicable
Test for overall effect: 2= 0.26 (P = 0.80)
1.12.3 Studies of routine use in preterm infants on respiratory support
Kinzella 2014 a7 29 a4 a4 12 65 100.0% 1.30 [[6.65, 9.29] i
Subtotal (95% CI) 59 65 100.0% 1.30 [-6.65, 9.25]
Heterogeneity: Mot applicable
Test for overall effect Z= 032 (P =0.79)
-20 10 0 10 20
_ . Favours iNQ  Favours placebo
Test far subgroup diferences: Chi= 410, df=2(FP=013), F=51.3%
BPD: bronchopulmonary dysplasia; Cl: confidence interval;, iNO= inhaled nitric oxide; M-H: Mantel-Haenszel
1
2 Figure 55:  Severe intraventricular haemorrhage
3
Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 90% Cl M-H, Fixed, 90% Cl
1.14.1 Studies with entry before 3 days based on oxygenation
Dani 2006 2 20 2 20 2.4% 1.00[0.21, 4.76] S E—
Hascoet 2005 14 61 16 834 16.4% 1.20[0.71, 2.06] -
Kinsella 1999 16 43 10 26 15.2% 0.897 [0.57, 1.63] I
Srisuparp 2002 5 18 4 16 5.2% 1.11[0.43, 2.87] . —
Wan Meurs 2005 it} 210 a0 210 B0.9% 1.38[1.06, 1.79] | 3
Subtotal (90% CI) 352 356 100.0%  1.27 [1.03, 1.56] >
Total events 106 a2
Heterogeneity: Chi*=1.15, df= 4 (P =0.89) F=0%
Testfor overall effect. £2=1.88 (F = 0.08)
1.14.3 Studies of routine use in preterm infants on respiratory support
EUND 2008 45 3.2 36 397 29.3% 1.27[0.89,1.79] Bl
Kinsella 2006 49 398 63 395 51.8% 0.77[0.58,1.03] i
Kinsella 2014 2 a9 4 G5 3% 0.551[0.14, 2.22] —
Schreiber 2003 13 104 19 102 15.8% 0.66[0.38,1.159] —
Subtotal (90% CI) 954 959 100.0%  0.89 [0.73, 1.09] &
Total ewents 109 122
Heterogeneity, Chif=4.51, df=3{(P=0.21), F=33%
Test for overall effect 2= 092 (P = 0.36)
0.01 0.1 10 100

Test for subaroup differences: Chi®= 393, df=1 (F=0.05), F=74 6%

ClI: confidence interval;, iINO= inhaled nitric oxide; M-H: Mantel-Haenszel

Favours iNO  Favours placebo
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1 Figure 56: Pulmonary haemorrhage

Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight MW-H, Fixed, 95% Cl M-H, Fixed, 95% C|
1.15.1 Studies with entry before 3 days of age based on oxygenation
[N 2005 4 55 g 53 T18% 077 [0.22, 277
Subhedar 1987 2 20 2 22 7% 1100017, 7.09]
Subtotal (95% CI) 75 5 100.0%  0.86 [0.30, 243]
Total events G ¥

Heterogeneity: Chi*= 010, df=1 (P =076, F=0%
Test for overall effect Z=028 (P=0.78)

1.15.2 Studies of routine use in preterm infants on respiratory support

EUNG 2008 14 3ar 12 395 26.6% 1.16[0.54, 2.48]
Kinsella 2006 24 398 26 395 AT T% 0.82[0.54,1.57]
Schreiber 2003 4 104 TOo102 15T7% 056 (017, 1.84]
Subtotal (95% CI) 900 892 100.0%  0.92 [0.61,1.39]
Total ewents 42 45

Heterogeneity: Chif=1.04, df=2{P=0.59), F=0%
Testfor overall effect £2=0383(F=0.71)

0.0 01 1 10 100

) . Favours iNO  Favours placebo
Test for subaroup differences: Chi#=0.02, df=1 (P=0490, F=0%

BPD: bronchopulmonary dysplasia; Cl: confidence interval;, iNO= inhaled nitric oxide; M-H: Mantel-Haenszel

2
3 Figure 57: Methaemoglobinaemia
Inhaled nitric oxide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.16.1 Methaemoglobin level >/= 4%
Wan Meurs 20048 2 M0 2 M0 100.0% 1.00[0.14,7.03]
Subtotal (95% CI) 210 210 100.0%  1.00 [0.14,7.03]
Total events 2 2

Heterogeneity: Mot applicable
Test for overall effect Z=0.00(F =1.00)

1.16.2 Methaemoglobin level =/= 8%
Wan Meurs 2005 1 210 0 210 100.0% 3.00[012,73.22] l

Subtotal (95% CI) 210 210 100.0% 3.00[0.12,73.22]

Total events 1 a

Heterogeneity: Mat applicable
Testfor averall effect Z=0.67 (P =050

0.01 01 10 100

) . Favours iNO  Favours placebo
Testfor subgroup differances: Chi*=033, df=1{FP=04a7), F=0%

BPD: bronchopulmonary dysplasia; Cl: confidence interval;, iNO= inhaled nitric oxide; M-H: Mantel-Haenszel

Specialist neonatal respiratory care: evidence reviews for respiratory support DRAFT
(October 2018)
404



DRAFT FOR CONSULTATION

1 Appendix F — GRADE tables

GRADE tables for question 1.1 What respiratory support (excluding resuscitation) is the most effective for preterm babies
3 before admission to the neonatal unit

4 Table 20: Clinical evidence profile: Comparison 1.1 CPAP versus no assisted ventilation

randomised no serious no serious very serious'  none 4/115 5/115 RR 0.8 9 fewer CRITICAL
trials serlous inconsistency indirectness (3.5%) (4.3%) (0.22 to per 1000 LOW
risk of 2.9) (from 34
bias fewer to
83 more)
1 randomised no no serious no serious very serious'  none 2/115 1/115 RR 2 9 more CRITICAL
trials serious  inconsistency indirectness (1.7%) (0.87%) (0.18 to per 1000 LOW
risk of 21.75) (from 7
bias fewer to
180
more)
1 randomised no no serious not not none 14/115 - - - Not IMPORTANT
trials serious  inconsistency calculable? calculable? assesse
risk of d?
bias
1 randomised no no serious no serious very serious'  none 3/115 3/115 RR 1 0 fewer IMPORTANT
trials serious  inconsistency indirectness (2.6%) (2.6%) (0.21 to per 1000 LOW
risk of 4.85) (from 21
bias fewer to
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100

more)
1 randomised no no serious no serious very serious'  none 3/115 1/115 RR 3 17 more IMPORTANT
trials serious  inconsistency indirectness (2.6%) (0.87%) (0.32to per 1000 LOW
risk of 28.42) (from 6
bias fewer to
238
more)

1 ClI: confidence interval; CPAP: continuous positive airway pressure; IVH: intraventricular haemorrhage; RR: risk ratio
1. The quality of evidence was downgraded by 2 as the 95% CI crosses 2 MIDs
3 2. Not calculable because data were only available from one treatment arm

4 Table 21: Clinical evidence profile: Comparison 3.1 CPAP versus invasive ventilation (both ventilation techniques received surfactant)

1 randomised serious' no serious no serious very serious?  none 15/216 15/209 RR 0.97 2 fewer per CRITICAL
trials inconsistency indirectness (6.9%) (7.2%) (0.49 to 1000 (from  VERY
1.93) 37 fewerto  LOW
67 more)
1 randomised serious' no serious no serious serious® none 47/216 61/209 RR 0.75 73 fewer CRITICAL
trials inconsistency indirectness (21.8%) (29.2%) (0.54 to per 1000 LOW
1.04) (from 134
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fewer to 12
more)
1 randomised serious’ no serious no serious not none 128/216 - - - Not IMPORTANT
trials inconsistency indirectness calculable* assess
ed
1 randomised serious' no serious no serious very serious?  none 71216 10/209 RR 0.68 15 fewer IMPORTANT
trials inconsistency indirectness (3.2%) (4.8%) (0.26 to per 1000 VERY
1.75) (from 35 LOW
fewer to 36
more)
1 randomised serious' no serious no serious very serious?® none 8/216 12/209 RR 0.65 20 fewer IMPORTANT
trials inconsistency indirectness (3.7%) (5.7%) (0.27 to per 1000 VERY
1.55) (from 42 LOW
fewer to 32
more)

Cl: confidence interval, CPAP: continuous positive airway pressure; IVH: intraventricular haemorrhage; RR: risk

' The quality of evidence was downgraded by 1 because of unclear random sequence generation and allocation concealment
2 The quality of evidence was downgraded by 2 as the 95% Cl crosses 2 MIDs

3 The quality of evidence was downgraded by 1 as the 95% CI crosses 1 MID

4 Imprecision was not calculable because the uncertainty around the outcome was not available
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Table 22: Clinical evidence profile: Comparison 4.1 CPAP with surfactant versus CPAP alone

randomised no no serious no serious very serious'  none 24/321 20/326 RR1.21 13 more CRITICAL
trials serious  inconsistency indirectness (7.5%) (6.1%) (0.68 to per 1000 LOW
risk of 2.14) (from 20
bias fewer to
70 more)
2 randomised no no serious no serious serious? none 102/321 121/326 RR0.87 56 fewer CRITICAL
trials serious  inconsistency indirectness (31.8%) (37.1%) (0.68 to per 1000 MODERATE
risk of 1.11) (from 115
bias fewer to
15 more)
2 randomised serious  no serious no serious very serious’  none 161/321 150/326 RR0.95 23 fewer IMPORTANT
trials risk of inconsistency indirectness (50.2%) (46%) (0.64 to per 1000 VERY LOW
bias® 1.41) (from 166
fewer to
189 more)
2 randomised no serious no serious very serious’  none 14/321 13/326 RR 1.70 4 more IMPORTANT
trials serious  inconsistency* indirectness (4.4%) (4%) (0.15 to per 1000 VERY LOW
risk of 19.16) (from 19
bias fewer to
52 more)
~ Severe IVH (grade 3 or 4) - CPAP + surfactant versus CPAP
2 randomised no no serious no serious very serious'  none 14/321 14/326 RR 1.01 0 more IMPORTANT
trials serious  inconsistency indirectness (4.4%) (4.3%) (0.49 to per 1000 LOW
risk of 2.07) (from 22
bias fewer to
46 more)

Cl: confidence interval; CPAP: continuous positive airway pressure; IVH: intraventricular haemorrhage; RR: risk

! The quality of evidence was downgraded by 2 as the 95% ClI crosses 2 MIDs

2 The quality of evidence was downgraded by 1 as the 95% Cl crosses 1 MID

3 The quality of the evidence was downgraded by 1 as the decision to initiate mechanical ventilation was at the discretion of the medical team (Dunn 2011)

4 The quality of evidence was downgraded by 1 due to a high level of heterogeneity. Further subgroup analysis not possible as there were only 2 trials; random effects model used
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1 Table 23: Clinical evidence profile: Comparison 5.1 CPAP alone versus invasive ventilation with surfactant

randomised no no serious no serious serious’ none 123/1193 147/1165 RR0.82 23 fewer CRITICAL
trials serious inconsistency indirectness (10.3%) (12.6%) (0.66to  per 1000 MODERATE
risk of 1.03) (from 43
bias fewer to
4 more)
3 randomised no no serious no serious no serious none 372/1193 400/1168 RR0.91 31 fewer CRITICAL
trials serious inconsistency indirectness imprecision (31.2%) (34.2%) (0.81to  per1000 HIGH
risk of 1.02) (from 65
bias fewer to
7 more)
1 randomised no no serious no serious very serious?  none 21/511 19/479 RR 1.04 2 more CRITICAL
trials serious inconsistency indirectness (4.1%) (4%) (0.56to  per1000 LOW
risk of 1.9) (from 17
bias fewer to
36 more)
1 randomised no no serious no serious very serious?  none 36/511 36/479 RR 0.94 5 fewer CRITICAL
trials serious inconsistency indirectness (7%) (7.5%) (0.6 to per 1000 LOW
risk of 1.46) (from 30
bias fewer to
35 more)
 Bilateral blindness - CPAP versus invasive ventilation + surfactant
1 randomised serious3  no serious no serious very serious? none 4/511 71479 RR 0.54 7 fewer CRITICAL
trials inconsistency indirectness (0.78%) (1.5%) (0.16to  per 1000 VERY LOW
1.82) (from 12
fewer to
12 more)
~ Hearing impairment - CPAP versus invasive ventilation + surfactant
1 randomised serious3  no serious no serious serious' none 17/511 7/479 RR 2.28 19 more CRITICAL
trials inconsistency indirectness (3.3%) (1.5%) (0.95t0 per1000 LOW

5.44) (from 1
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fewer to
65 more)
1 randomised serious4  no serious no serious not none 116/223 - - - Not assessed IMPORTANT
trials inconsistency indirectness calculable®
1 randomised Serious6  no serious no serious not none 141/307 - - - Not assessed IMPORTANT
trials inconsistency indirectness calculable®
3 randomised no serious® no serious very serious?  none 85/1193 67/1165 RR 1.42 14 more IMPORTANT
trials serious indirectness (7.1%) (5.8%) (0.68to  per1000 VERY LOW
risk of 2.98) (from 5
bias fewer to
40 more)
& randomised no serious’” no serious serious’ none 125/1183 112/1140 RR 1.08 8 more IMPORTANT
trials serious indirectness (10.6%) (9.8%) (0.85t0  per1000 LOW
risk of 1.37) (from 15
bias fewer to
36 more)

ClI: confidence interval;, CPAP: continuous positive airway pressure; IVH: intraventricular haemorrhage; RR: risk

! The quality of evidence was downgraded by 1 as the 95% ClI crosses 1 MID

2 The quality of the evidence was downgraded by 2 as the 95% Cl crosses 2 MIDs

3 The quality of evidence was downgraded by 1 because the parents were unblinded to the intervention and parental assessment was part of the the examination for hearing and visual impairment
4 The quality of evidence was downgraded by 1 because of unclear random sequence generation and allocation concealment

5 Imprecision was not calculable because the uncertainty around the outcome was not available

6 The quality of evidence was downgraded by 1 as the study was unblinded and there was no strict criteria for intubation

7 The quality of evidence was downgraded by 1 because of a of heterogeneity (12 = 75%). No predefined confounders identified; random effects model used.
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GRADE tables for question 3.3 What is the most effective way of using surfactant in managing respiratory distress
2 syndrome?

3 Table 24: Clinical evidence profile: Comparison 1. Early extubation following administration of surfactant versus conventional
4 endotracheal administration of surfactant

randomised  serious’  no serious no serious very none 15/229 16/223 RR 0.91 6 fewer CRITICAL
trials inconsistency indirectness serious? (6.6%) (7.2%) (0.47 to per 1000 VERY
1.79) (from 38 LOW
fewer to
57 more)

2 randomised  serious’  no serious no serious serious® none 47/229 64/223 RR 0.71 83 fewer CRITICAL
trials inconsistency indirectness (20.5%) (28.7%) (0.52 to per 1000 LOW
0.99) (from 3
fewer to
138 fewer)

1 randomised  serious’  no serious no serious no serious none 13 14 - MD 3.60 IMPORTANT
trials inconsistency indirectness imprecision lower MODER
(5.59 to ATE
1.61
lower)
1 randomised no no serious serious4 no serious none 216 209 - MD 0.60 MODER  IMPORTANT
trials serious inconsistency imprecision lower ATE
risk of (2.50
bias lower to
1.30
higher)
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randomised  serious'  no serious no serious very none 11/223 18 fewer IMPORTANT
trials inconsistency indirectness serious? (3 1% (4.9%) (0 26 to per 1000 VERY
1.57) (from 37 LOwW
fewer to
28 more)
1 randomised  serious’  no serious no serious very none 71216 6/209 RR 1.13 4 more per IMPORTANT
trials inconsistency indirectness serious? (3.2%) (2.9%) (0.39 to 1000 (from VERY
3.3) 18 fewer LOW
to 66
more)

ClI: confidence interval, MD: mean difference; PMA: postmenstrual age; RR: relative risk.

1 The quality of evidence was downgraded by 1 because of unclear random sequence generation and allocation concealment

2 The quality of the evidence was downgraded by 2 as the Cl crosses 2 MIDs

3 The quality of the evidence was downgraded by 1 as the Cl crosses 1 MID

4 The quality of the evidence was downgraded by 1 as the mode of mechanical ventilation was restricted to only high frequency oscillatory ventilation, other modes of conventional ventilation were
not included in the analysis

Table 25: Clinical evidence profile: Comparison 2. Minimally invasive surfactant administration techniques versus endotracheal
administration of surfactant
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randomised no serious no serious very none 33/315 30/316 9 more CRITICAL
trials serious inconsistency indirectness serious' (10.5%) (9.5%) (0 69 to per
risk of 1.75) 1000
bias (from 29
fewer to
71
more)
1 randomised  no no serious no serious very none 16/100 13/100 RR 30 more CRITICAL
trials serious inconsistency indirectness serious’ (16%) (13%) 1.23 per LOW
risk of (0.63to 1000
bias 2.42) (from 48
fewer to
185
more)
2 randomised  very no serious serious® very none 17/215 17/216 RR 1 fewer CRITICAL
trials serious?  inconsistency serious’ (7.9%) (7.9%) 0.99 per VERY LOW

(0.52to 1000
1.89) (from 38

fewer to
70
more)
- Bronchopulmonary dysplasia at 36 weeks PMA
3 randomised no no serious no serious serious* none 42/315 62/316 RR 65 fewer CRITICAL
trials serious inconsistency indirectness (13.3%) (19.6%) 0.67 per MODERATE
risk of (0.47to 1000
bias 0.96) (from 8
fewer to
104
fewer)
~ Bronchopulmonary dysplasia at 36 weeks PMA - Minimally invasive surfactant administration versus InSyRe.
1 randomised no no serious no serious serious* none 9/100 17/100 0.53 80 fewer CRITICAL
trials serious inconsistency indirectness (9%) (17%) (0.25t0  per MODERATE
risk of 1.13) 1000
bias (from
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127

fewer to
22
more)
2 randomised serious?  no serious serious® serious* none 33/215 45/216 0.73 56 fewer CRITICAL
trials inconsistency (15.3%) (20.8%) (0.49to  per VERY LOW
1.08) 1000
(from
106
fewer to
17
more)
1 randomised no no serious no serious serious® none n=100 n=100 - Median MODERATE IMPORTANT
trials serious inconsistency indirectness Median (IQR) Median= 64.1 28.5
risk of 35.6 hours hours fewer
bias (0 to 756) Range= 0-489 hours
(p=0.00
6)
1 randomised serious?  no serious serious® serious® none n=108 n=112 - Median VERY LOW IMPORTANT
trials inconsistency Median (IQR) Median (IQR) 2 2 fewer
Odays (0to3) days (0to5) days (p
not
reported
)
~ Days on invasive ventilation - Minimally invasive surfactant administration versus conventional ETT (Better indicated by lower values)
1 randomised no no serious no serious serious® none n=107 n=104 - Median MODERATE IMPORTANT
trials serious inconsistency indirectness Median (IQR) Median (IQR) 7 2 fewer
risk of 5 days (0 to days (2.5 to days (p=
bias 17) 19.5) 0.031)
~ Intraventricular haemorrhage (grade 3 or 4) - Minimally invasive surfactant adminstration versus conventionalETT
2 randomised  serious?  no serious serious® serious* none 19/215 29/216 RR 47 fewer IMPORTANT
trials inconsistency (8.8%) (13.4%) 0.65 per VERY LOW
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(0.38to 1000
1.12) (from 83

fewer to
16
more)
3 randomised  no no serious no serious serious* none 16/315 31/316 RR 47 fewer IMPORTANT
trials serious inconsistency indirectness (5.1%) (9.8%) 0.52 per MODERATE
risk of (0.29to 1000
bias 0.92) (from 8
fewer to
70
fewer)
1 randomised  no no serious no serious very none 7/100 10/100 RR 0.7 30 fewer IMPORTANT
trials serious inconsistency indirectness serious' (7%) (10%) (0.28to  per LOW
risk of 1.77) 1000
bias (from 72
fewer to
77
more)
2 randomised  serious?  no serious serious® serious* none 9/215 21/216 RR 55 fewer IMPORTANT
trials inconsistency (4.2%) (9.7%) 0.43 per VERY LOW
(0.2 to 1000
0.91) (from 9
fewer to
78
fewer)
- Pulmonary haemorrhage
& randomised  no no serious no serious serious* none 10/415 16/316 RR 22 fewer IMPORTANT
trials serious inconsistency indirectness (2.4%) (5.1%) 0.57 per MODERATE
risk of (0.27to 1000
bias 1.21) (from 37
fewer to
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11

more)
1 randomised  no no serious no serious very none 5/100 7/100 RR 20 fewer IMPORTANT
trials serious inconsistency indirectness serious' (5%) (7%) 0.71 per LOW
risk of (0.23to 1000
bias 2.18) (from 54
fewer to
83
more)
2 randomised  serious?>  no serious serious® very none 5/315 9/216 RR 23 fewer IMPORTANT
trials inconsistency serious' (1.6%) (4.2%) 0.46 per VERY LOW

(0.16to 1000
1.32) (from 35
fewer to
13
more)
ClI: confidence interval;, ETT: endotracheal tube; InSuRE: intubate, surfactant, extubate; LISA: less invasive surfactant administration; MD: mean difference; PMA: postmenstrual age; RR: relative
risk.
1 The quality of evidence was downgraded by 2 because the Cl crosses 2 MIDs
2 The quality of evidence was downgraded as the criteria for surfactant was different in the intervention and control arm
3 The quality of evidence was downgraded by 1 as not all the babies in the study received the intervention
4 The quality of evidence was downgraded by 1 as the Cl crosses 1 MID
5 The quality of evidence was downgraded by 1 - imprecision was not calculable because the results were reported as medians
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1 Table 26: Clinical evidence profile: Comparison 3. Laryngeal mask airway versus endotracheal administration of surfactant

randomised no no serious no serious very serious?  none 0/30 0/30 RD 0.00 0 more CRITICAL
trials serious  inconsistency indirectness (0%) (0%) (-0.06 to  per 1000
risk of 0.06) (from 60
bias fewer to
60 more)
1 randomised no no serious no serious very serious?  none 3/30 2/30 RR 1.5 33 more CRITICAL
trials serious  inconsistency indirectness (10%) (6.7%) (0.27to  per 1000 LOW
risk of 8.34) (from 49
bias fewer to
489
more)
1 randomised no no serious no serious very serious?  none 6/30 4/30 RR 1.5 67 more IMPORTANT
trials serious  inconsistency indirectness (20%) (13.3%) (0.47to  per 1000 LOW
risk of 4.78) (from 71
bias fewer to
504
more)

ClI: confidence interval, PMA: postmenstrual age; RD: risk difference; RR: relative risk.

1 Imprecision was not calculable because the uncertainty around the outcome was not available

2 The quality of evidence was downgraded by 2 as the Cl crosses 2 MIDs

3 The quality of evidence was downgraded by 2 as the ClI of the risk difference includes both appreciable benefit and harm

o abRWN
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1 Table 27: Clinical evidence profile: Comparison 6. Multiple dose of surfactant A versus single dose of surfactant A

randomised no no serious serious' serious? none 37/176 22/167 RR 1.6 79 more CRITICAL
trials serious inconsistency (21%) (13.2%) (0.98 to per 1000 LOW
risk of 2.59) (from 3
bias fewer to
209 more)
1 randomised serious’ no serious no serious very serious® none 21/176 22/167 RR 0.91 12 fewer CRITICAL
trials inconsistency indirectness (11.9%) (13.2%) (0.52 to per 1000 VERY
1.58) (from 63 LOW
fewer to 76
more)
1 randomised serious no serious no serious very serious®  none 34/176 38/167 RR 0.85 34 fewer IMPORTANT
trials inconsistency indirectness (19.3%) (22.8%) (0.56 to per 1000 VERY
1.28) (from 100 LOW
fewer to 64
more)
1 randomised serious* no serious no serious serious? none 32/176 15/167 RR2.02 92 more IMPORTANT
trials inconsistency indirectness (18.2%) (9%) (1.14 to per 1000 LOW
3.6) (from 13
more to
234 more)
~ Pulmonary haemorrhage
1 randomised serious’ no serious no serious very serious® none 4/176 3/167 RR 1.27 5 more per IMPORTANT
trials inconsistency indirectness (2.3%) (1.8%) (0.29 to 1000 (from  VERY
5.57) 13 fewerto LOW
82 more)

2 ClI: confidence interval; RR: relative risk.

3 17The quality of the evidence was downgraded by 1 as the study dates were not reported
4 2The quality of evidence was downgraded by 1 as the Cl crosses 1 MID

5 37The quality of the evidence was downgraded by 2 as the Cl crosses 2 MIDs

6
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GRADE tables for question 3.1 What is the most effective way to administer oxygen during respiratory support?

2 Table 28: Comparison 2. Nasal cannula versus incubator

1 randomised serious' no serious no serious serious? none 25 25 - MD 1 lower CRITICAL
trials inconsistency indirectness (6.27 lower LOW
to 4.27
higher)
1 randomised serious' no serious no serious very serious®  none 25 25 - MD 0 higher IMPORTANT
trials inconsistency indirectness (1.66 lower VERY
to 1.66 LOW
higher)
3 ClI: confidence interval; MD: mean difference
4 ' The quality of the evidence was downgraded by 1 due to lack of blinding of participants and personnel, as well as of outcome assessment, which could have affected results (Travers 2018)
5 2The quality of evidence was downgraded by 1 because the Cl crosses 1 MID
6 °The quality of evidence was downgraded by 2 because the Cl crosses 2 MIDs
7 Table 29: Comparison 3. Automated versus manual titration

1 observational no no serious no serious serious® none N=42 N=42 - Median 2 VERY CRITICAL
studies serious inconsistency indirectness Median 14 Median 16 days lower LOW
risk of days (3to28) days (10 to (p-value
bias 22) not
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statisticall

y
significant)

-

randomised serious’ no serious no serious very serious?  none 16 16 - MD 16 CRITICAL
trials inconsistency indirectness higher VERY

(12.68 to LOW

19.32

higher)

1 randomised serious’ no serious no serious serious® none 32 32 - MD 8 CRITICAL
trials inconsistency indirectness higher LOW
(4.68 to
11.32
higher)

1 randomised very no serious no serious no serious none 34 34 - MD 11.1 CRITICAL
trials serious* inconsistency indirectness imprecision higher LOW
(7.64 to
14.56
higher)

-

randomised very no serious no serious serious® none 80 80 - MD 4 CRITICAL
trials serious* inconsistency indirectness higher VERY

(0.45 to LOW

7.55

higher)

-

randomised very no serious no serious serious® none 80 80 - MD 8 CRITICAL
trials serious* inconsistency indirectness higher VERY

(4.37 to LOW

11.63

higher)
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N=42

observational no serious no serious serious® none N=42 Median VERY CRITICAL

studies serious inconsistency indirectness Median 62.0% Median 13.6% LOW
risk of (56.4t0 68.6)  48.4% (41.5 higher
bias to 56.4) (p<0.01)
1 randomised serious® no serious no serious no serious none 32 32 - MD 102 IMPORTANT
trials inconsistency indirectness imprecision lower MODE
(122.68to0  RATE
81.32
lower)
1 randomised very no serious no serious serious® none N=34 N=34 - Median 25 VERY IMPORTANT
trials serious' inconsistency indirectness Median 52 Median 77 lower LOW
(10 to 317) (0 to 224) (p<0.01)
1 randomised very no serious no serious serious® none N=80 N=80 - Median VERY IMPORTANT
trials serious' inconsistency indirectness Median 1 (Oto  Median 102 101 lower  LOW
3) (73 to 173) (p<0.01)
1 randomised very no serious no serious serious® none N=80 N=80 - Median VERY IMPORTANT
trials serious' inconsistency indirectness Median 1 (Oto  Median 109 108 lower  LOW
3) (79 to 156) (p<0.01)

Cl: confidence interval; IQR: inter-quartile range; MD: mean difference

" The quality of the evidence was downgraded by 1 due to lack of blinding of participants and personnel, as well as of outcome assessment, which could have affected results (Claure 2009; Claure
2011)

2 The quality of evidence was downgraded by 2 because the Cl crosses 2 MIDs

3 The quality of evidence was downgraded by 1 because the Cl crosses 1 MID

4 The quality of the evidence was downgraded by 2 due to lack of blinding of participants and personnel, as well as of o