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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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Context

Background

Pneumonia is an infection of the lung tissue. It affects the air sacs (alveoli) of the lungs,
which fill with microorganisms, fluid and inflammatory cells, impacting their normal function
(NICE guideline on pneumonia in adults: diagnosis and management 2014).

Community-acquired pneumonia is pneumonia that is acquired outside hospital and is most
commonly caused by bacterial infection (British Thoracic Society [BTS] guideline on
management of community-acquired pneumonia in adults, 2009). Streptococcus
pneumoniae is the main cause of community-acquired pneumonia worldwide, independent of
age (clinical knowledge summaries [CKS] — chest infections, 2015), however Mycoplasma
pneumonia occurs in outbreaks approximately every 4 years in the UK and is much more
common in school-aged children and young adults (BTS, management of community
acquired-pneumonia in adults, 2009). Other pathogens isolated in people with community-
acquired pneumonia treated in the community in the UK include Haemophilus influenzae,
Staphlococcus aureus and Legionella pneumophilia. While bacterial infection is the most
common cause of pneumonia, approximately 13% of cases are caused by viral infection
(BTS, management of community-acquired pneumonia in adults, 2009).

Community-acquired pneumonia is a common condition, with an annual incidence of 5-10
per 1000 adults. Five to 12% of lower respiratory tract infections managed by GPs in the
community are caused by community-acquired pneumonia, and there is a significant rate of
hospital admission of 22-42% (NICE guideline on pneumonia in adults: diagnosis and
management [2014]); between 1.2 and 10% of adults admitted to hospital with community-
acquired pneumonia are managed in an intensive care unit. The incidence varies markedly
with age, being much higher in the very young and the elderly (BTS guideline on
management of community-acquired pneumonia in adults, 2009). Mortality ranges from 1%
in people managed in primary care to 5 to 14% in people requiring hospital admission, and is
more than 30% in people requiring intensive care (CKS — chest infections, 2015).

In general practice, signs and symptoms are often used to diagnose community-acquired
pneumonia, which may be followed up by a chest x-ray. People presenting at hospital (for
example people attending accident and emergency departments) with suspected pneumonia
are usually diagnosed by chest x-ray showing new radiographic shadowing for which there is
no other explanation. Clinical signs of pneumonia used in diagnosis include cough with at
least one of sputum, wheeze, dyspnoea or pleuritic pain; the presence of focal chest signs
such as dullness to percussion, course crepitation or vocal fremitus and at least one
systemic feature present with or without temperature above 38°C, including sweat, fever or
myalgia (CKS - chest infections, 2015).

The severity of pneumonia (low, moderate or high) is used to guide treatment decisions. A
judgement is made by the managing clinician as to the likelihood of adverse outcomes,
based on a combination of clinical understanding and knowledge in addition to a mortality
risk score. The difference between categories of severity and mortality risk can be important.
Typically the mortality risk score will match the severity assessment. However, there may be
situations where the mortality score does not accurately predict mortality risk and clinical
judgement is needed. An example might be a patient with a low mortality risk score who has
an unusually low oxygen level, who would be considered to have a severe illness (NICE
guideline on pneumonia in adults: diagnosis and management 2014).

7
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CRB65 (confusion, respiratory rate = 30/min, low systolic [< 90 mm Hg] or diastolic

[= 60 mm Hg] blood pressure, age >65) is a commonly used scoring system which specifies
less than 1% mortality risk with a score of O (low risk); 1-10% mortality risk with a score of 1-
2 (intermediate risk) and more than 10% mortality risk with a score of 3 or 4 (high risk) (NICE
guideline on pneumonia in adults: diagnosis and management 2014; Lim et al. 2003). A
CURBGS5 test includes the measurement of urea concentration added to the CRB65 test
(usually when diagnosis is made in hospital; an additional point is given for urea > 7 mmol/l).
The CURBG5 test specifies less than 3% mortality risk with a score of 0 or 1 (low risk); 3-15%
mortality risk with a score of 2 (moderate risk) and more than 15% mortality risk with a score
of 3 to 5 (high risk). People with a CURB65 score of 1 and particularly 2 are at increased risk
of death and should be considered for hospital referral; people with a score of 3 or more are
at high risk of death and require urgent hospital admission (NICE guideline on pneumonia:
diagnosis and management 2014; BTS guideline on management of community-acquired
pneumonia in adults, 2009).

Pneumonia severity index (PSI) is also a well-studied predictive model used in the
management of community-acquired pneumonia. The PSlI is based on 20 variables which
are used to provide a score between | to V based on the risk of 30-day mortality. It was
developed to identify people at low risk of mortality who might be suitable for out-patient
treatment. People in classes | to Il are usually considered to be at low risk of mortality,
although the importance of clinical judgement is emphasised (BTS guideline on management
of community-acquired pneumonia in adults, 2009).

Managing infections that require antibiotics

Community-acquired pneumonia is a chest infection needing treatment with an antibiotic.
Depending on the severity of pneumonia, different antibiotic regimens may be necessary.
Antibiotics should be started as soon as possible, and for people hospitalised, within 4 hours
of diagnosis (NICE guideline on pneumonia in adults: diagnosis and management).

In line with the Public Health England guidance (Start Smart Then Focus) and the NICE
guideline on antimicrobial stewardship consider reviewing intravenous antibiotic prescriptions
at 48 to 72 hours, documenting response to treatment and any available microbiology results
to determine if the antibiotic should be continued or switched to a narrower spectrum or an
oral antibiotic.

Antibiotic prescribing strategies

The NICE guideline on antimicrobial stewardship: systems and processes for effective
antimicrobial medicine use (2015) provides recommendations for prescribing antimicrobials.
The recommendations guide prescribers in decisions about antimicrobial prescribing and
include recommending that prescribers follow local and national guidelines, use the shortest
effective course length and record their decisions, particularly when these decisions are not
in line with guidelines. The recommendations also advise that prescribers take into account
the benefits and harms for a person when prescribing an antimicrobial, such as possible
interactions, co-morbidities, drug allergies and the risks of healthcare associated infections.

The NICE guideline on antimicrobial stewardship: changing risk-related behaviours in the
general population (2017) recommends that resources and advice should be available for
people who are prescribed antimicrobials to ensure they are taken as instructed at the
correct dose, via the correct route, for the time specified. Verbal advice and written
information that people can take away about how to use antimicrobials correctly should be
given, including not sharing prescription-only antimicrobials with anyone other than the
person they were prescribed or supplied for, not keeping them for use another time and
returning unused antimicrobials to the pharmacy for safe disposal and not flushing them
down toilets or sinks.

8
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Safety information

Safety netting

All people with community acquired pneumonia should be offered an antibiotic, as it is not a
self-limiting infection and is associated with risk of mortality.

The NICE guideline on antimicrobial stewardship: changing risk-related behaviours in the
general population (2017) recommends that safety netting advice should be given to
everyone who has an infection (regardless of whether or not they are prescribed or supplied
with antimicrobials). This should include:

e How long symptoms are likely to last with and without antimicrobials

¢ What to do if symptoms get worse

e What to do if they experience adverse effects from the treatment

e When they should ask again for medical advice

e See your GP if you feel unwell and you have typical symptoms of pneumonia.

o Seek urgent medical attention if you're experiencing severe symptoms, such as rapid
breathing, chest pain or confusion.

People who feel unwell and have the following typical symptoms of pneumonia should see

their GP:

¢ cough (which may be dry, or produce thick yellow, green, brown or blood-stained mucus

o difficulty breathing (which may be rapid and shallow and include breathlessness when
resting)

¢ rapid heartbeat

o fever

e sweating and shivering

e loss of appetite

e chest pain which gets worse when breathing or coughing.

Urgent medical attention should be sought in people experiencing severe symptoms such as
rapid breathing, chest pain or confusion (NHS — pneumonia).

People with a severe systemic infection should be assessed and managed as outlined in the
NICE guideline on sepsis.

Children aged under 5 who present with fever should be assessed and managed as outlined
in the NICE guideline on fever in under 5s: assessment and initial management.

Medicines safety

Antibiotic-associated diarrhoea is estimated to occur in 2 to 25% of people taking antibiotics,
depending on the antibiotic used (NICE clinical knowledge summary [CKS]: diarrhoea —
antibiotic associated).

About 10% of the general population claim to have a penicillin allergy; this has often been
because of a skin rash that occurred during a course of penicillin in childhood. Fewer than
10% of people who think they are allergic to penicillin are truly allergic. People with a history
of immediate hypersensitivity to penicillins may also react to cephalosporins and other beta
lactam antibiotics. See the NICE guideline on drug allergy: diagnosis and management
(2014) for more information.

9
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Fluoroquinolones, including ciprofloxacin, cause arthropathy in the weight-bearing joints of
immature animals and are generally not recommended in children or young people who are
growing (BNF, December 2018).

Macrolides should be used with caution in people with a predisposition to QT interval
prolongation. Common side effects such as nausea and vomiting are less frequent with
clarithromycin than with erythromycin (BNF, December 2018).

Tetracyclines, including doxycycline, can deposit in growing bone and teeth (by binding to
calcium) causing staining and occasionally dental hypoplasia. They should not be given to
children under 12 years, or to pregnant or breast-feeding women. The absorption of
tetracyclines is reduced by antacids, milk, and aluminium, calcium, iron, magnesium and zinc
salts. Common side effects include nausea, vomiting, diarrhoea, dysphagia, and
oesophageal irritation (BNF, December 2018).

Cholestatic jaundice can occur either during or shortly after the use of co-amoxiclav. It is
more common in people above the age of 65 years and in men; and has only rarely been
reported in children. Juandice is usually self-limiting and very rarely fatal.

Antimicrobial resistance

The consumption of antimicrobials is a major driver for the development of antibiotic
resistance in bacteria, and the 3 major goals of antimicrobial stewardship are to:

o optimise therapy for individual patients

e prevent overuse, misuse and abuse, and

¢ minimise development of resistance at patient and community levels.

The NICE guideline on antimicrobial stewardship: systems and processes for effective
antimicrobial medicine use (2015) recommends that the risk of antimicrobial resistance for

individual patients and the population as a whole should be taken into account when deciding
whether or not to prescribe an antimicrobial.

When antimicrobials are necessary to treat an infection that is not life-threatening, a narrow-
spectrum antibiotic should generally be first choice. Indiscriminate use of broad-spectrum
antibiotics creates a selective advantage for bacteria resistant even to these ‘last-line’ broad-
spectrum agents, and also kills normal commensal flora leaving people susceptible to
antibiotic-resistant harmful bacteria such as C. difficile. For infections that are not life-
threatening, broad-spectrum antibiotics (for example, co-amoxiclav, fluoroquinolones and
cephalosporins) need to be reserved for second-choice treatment when narrow-spectrum
antibiotics are ineffective (CMO report 2011).

The ESPAUR report 2018 reported that antimicrobial prescribing declined significantly
between 2013 and 2017, with the total consumption of antibiotics in primary and secondary
care declining by 4.5%. This reflected a 13.2% decrease in primary care and a 7.7%
increase in secondary care. The peak of antibiotic consumption over the last 20 years
occurred in 2014, with levels falling since then. The most commonly used antibiotics in
England remained stable between 2013 and 2017 and were: penicillins (44.6% in 2017),
tetracyclines (22.2% in 2017) and macrolides (14.7% in 2017).

Over the 5-year period, significant declining trends of use were seen for penicillins (inhibitor
combinations only), first and second-generation cephalosporins, sulfonamides and
trimethoprim, and anti-C. difficile agents. In contrast, use of third, fourth and fifth-generation
cephalosporins and other antibacterials (including nitrofurantoin) have significantly increased.

In the 5-year period from 2013 to 2017, primary care use of penicillins declined by 10.9%,
with use of penicillins in the dental setting remaining largely the same. In the hospital setting,
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prescribing of penicillins was higher in 2017 for both inpatients (2.4%) and outpatients
(14.7%) compared to 2013. Prescribing of co-amoxiclav and amoxicillin between 2013 and
2017 decreased by 11.3% and 7.4%, respectively.

Overall use of tetracyclines was unchanged between 2013 and 2017, with doxycycline
(49.7% in 2017) and lymecycline (36.3% in 2017) most commonly used. Macrolide use
declined by 5.8% from 2013 to 2017. Azithromycin use continued to increase in 2017, with
overall use rising by 31.3% since 2013. In contrast, erythromycin use has declined over the
same period by 40.7%.

During a 5-year surveillance period, the proportion of bloodstream isolated of Streptococcus
pneumoniae non-susceptible to penicillin and macrolides remained stable at 3 to 4% and 5 to
8%, respectively. The proportion of Staphylococcus aureus that were methicillin-resistant S.
aureus (MRSA) continued to decline year-on-year from 9.5% in 2012/13 to 6.6% in 2017/18.

In bacterial community-acquired pneumonia, the most common causative pathogens are
Streptococcus pneumoniae, Haemophilus influenza, Staphylococcus aureus, Legionella

pneumophillia and Mycoplasma pneumoniae (British Thoracic Society [BTS] quideline on
management of community-acquired pneumonia in adults, 2009).

Other considerations

Medicines adherence

Medicines adherence may be a problem for some people with medicines that require
frequent dosing (for example, some antibiotics) (NICE guideline on medicines adherence
[2009]). Longer treatment durations (for example, antibiotics) may also cause problems with
medicines adherence for some people.

Resource impact

Antibiotics for community-acquired pneumonia

Recommended antibiotics are available as generic formulations, see Drug Tariff for costs.

11
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Evidence selection

A range of evidence sources are used to develop antimicrobial prescribing guidelines. These
fall into 2 broad categories:

¢ Evidence identified from the literature search (see section 2.1 below)

e Evidence identified from other information sources. Examples of other information sources
used are shown in the interim process guide (2017).

See appendix A: evidence sources for full details of evidence sources used.

Literature search

A literature search was developed to identify evidence for the effectiveness and safety of
interventions for managing pneumonia (including hospital-acquired pneumonia; see appendix
C.: literature search strategy for full details). The literature search identified 15,691
references. These references were screened using their titles and abstracts and 457 full text
references were obtained and assessed for relevance, including studies of both community-
and hospital-acquired pneumonia. Ninety-seven full text references of systematic reviews
and randomised controlled trials (RCTs) were assessed as relevant to the guideline review
question (see appendix B: review protocol). Ten percent of studies were screened to
establish inter-rater reliability, and this was within the required threshold of 90%.

The methods for identifying, selecting and prioritising the best available evidence are
described in the interim process guide. Thirty-two of the 97 references were prioritised by the
committee as the best available evidence and were included in this evidence review (see
appendix F: included studies).

The 64 references that were not prioritised for inclusion are listed in appendix I: not
prioritised studies, with reasons for not prioritising the studies. Only studies which included
antibiotics available in the UK were prioritised. Also see appendix E: evidence prioritisation
for more information on study selection.

The remaining 360 references were excluded. These are listed in appendix J: excluded
studies with reasons for their exclusion.

See also appendix D: study flow diagram.

Summary of included studies

A summary of the included studies is shown in Table 1 to Table 10. Details of the study
citation can be found in appendix F: included studies. An overview of the quality assessment
of each included study is shown in appendix G: quality assessment of included studies.

12
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Table 1: Summary of included studies: antibiotic prescribing strategies in adults

Moderate- to high-severity

Falguera et al. 2009

RCT
Spain

Mixed-severity
Uranga et al. 2016
Non-inferiority RCT
Spain

Aliberti et al. 2017
Non-inferiority RCT
Italy

N=177

N=312

N=260

Adults with CAP
admitted from the
emergency
department; PSI IV or
V and clinical stability
reached between day 2
and 6

Adults hospitalised with
CAP; PSl score | to V

Adults hospitalised with
CAP; PSl score | to V;
including healthcare
associated pneumonia

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Empirical treatment
(antibiotic switch after
clinical stability was
reached, to complete
either 5 days or 10
days of empirical
antibiotic treatment)

Antibiotic stopping
based on guidelines
(antibiotics given for a
minimum of 5 days,
with antibiotic
treatment stopped if
body temperature was
37.8°C or below for 48
hours, with no more
than 1 CAP associated
sign of clinical
instability)

Standard CAP
treatment (duration of
antibiotics determined
by physician)

13

Targeted antibiotic
treatment using
pneumococcal and L.
pneumophilae urine
antigen tests to guide
treatment decisions; if
both urine antigen tests
were negative,
empirical treatment
was given

Physician-guided
stopping (duration of
treatment was
determined by
physicians in clinical
practice)

Individualised
treatment (treatment
according to clinical
response with antibiotic
discontinued at 48
hours clinical stability
after 5 days treatment)

Mortality, clinical
relapse, admission to
intensive care, length
of hospital stay,
readmission and
adverse events

Clinical success at day
10 and day 30 (no
need for further
antibiotics); CAP
related symptoms

Early failure, including:
complications, clinical
failure, relapse, re-
admission or death


https://www.ncbi.nlm.nih.gov/pubmed/19703825
https://www.ncbi.nlm.nih.gov/pubmed/27455166
https://www.ncbi.nlm.nih.gov/pubmed/28666965
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Garin et al. 2014 N=580 Adults hospitalised with  Upfront dual therapy Test-dependant dual Number of people not
Non-inferiority RCT CAP; PSl score I to IV (beta-lactam plus therapy (beta-lactam reaching clinical
Switzerland macrolide) plus clarithromycin with  stability by day 7

postivie Legionaella
pneumophilla test)

Abbreviations: RCT, randomised controlled trial; CAP, community-acquired pneumonia; PSI, pneumonia severity score

Table 2: Summary of included studies: antibiotic prescribing strategies in children

Severe

In-iw et al. 2015 N=57 Children aged 1 month  Switch from Standard medical Length of hospital stay;
Non-inferiority RCT to 5 years hospitalised intravenous to oral procedure (switching to readmission rate
Thailand with CAP antibiotics based on oral antibiotics after at

core body temperature least 48 hours after
dropping below 37.8°C  dissipation of fever)
for at least 8 hours and

clinical signs becoming

stable

Abbreviations: RCT, randomised controlled trial; CAP, community-acquired pneumonia

Table 3: Summary of included studies: antibiotic choice in adults

Low-severity

Pakhale et al. 2014 11 RCTs Adult outpatients with Single or dual Single or dual Clinical response at
Systematic review N=3,352 CAP over the age of 12  antibiotics antibiotics test of clinical cure,
Worldwide (1 RCT included young defined as
people aged 12 to 16, improvement of
others 18 years and
over)
14
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Maimon et al. 2008
Systematic review
Worldwide
Raz-Pasteur et al.
2015

Systematic review
Worldwide

Llor et al. 2017
Non-inferiority RCT
Spain

Paris et al. 2008
Non-inferiority RCT
Italy

Ige et al. 2015
RCT

Nigeria

13 RCTs
N=4,314

16 RCTs
N=4,809

N=43

N=267

N=73

Moderate- to high-severity

Adult outpatients with
CAP; mean age 49

Adults with CAP
treated in hospital (ICU
or non-ICU) or in the
community (subgroup
analysis of population
treated in community
included for low-
severity)

Adults with CAP,
treated as outpatients;
aged 18-75

Adults and young
people (aged 14 to 76)
with low-severity CAP
(PSI I orll)

Adults with CAP
treated as outpatients,
with PSI score of | or Il

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Antibiotics with atypical
coverage

Fluoroquinolone or
macrolide as single
antibiotic

Phenoxymethyl-
penicillin

3 day azithromycin

Cefixime

15

Antibiotics with non-
atypical coverage

Dual therapy of a
fluoroquinolone or
macrolide plus beta-
lactam

Amoxicillin

7 day co-amoxiclav

Ciprofloxacin

signs and symptoms,
usually at a pre-defined
test-of-cure (TOC)

visit

Clinical response at
test of cure and 28 day
all-cause mortality

30 day all-cause
mortality

Clinical cure at 14 days
(absence of fever,
resolution or
improvement of cough,
improvement of
general well-being and
resolution or reduction
of crackles)

Clinical response at the
end of therapy (no
need for further
antibiotics)

Clinical response


https://www.ncbi.nlm.nih.gov/pubmed/18216053
https://www.ncbi.nlm.nih.gov/pubmed/26092096
https://www.ncbi.nlm.nih.gov/pubmed/26092096
https://www.ncbi.nlm.nih.gov/pubmed/29061311
https://www.ncbi.nlm.nih.gov/pubmed/18343748
https://www.ncbi.nlm.nih.gov/pubmed/27162517
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Eliakim-Raz et al. 2012 28 RCTs

Systematic review
Worldwide

Nemeth et al. 2015

Systematic review
Worldwide

Skalsky et al. 2013

Systematic review
Worldwide

El Hajj et al. 2017
Systematic review
Worldwide

Yuan et al. 2012
Systematic review
Worldwide

Bai Nan et al. 2014

Systematic review

Raz-Pasteur et al.
2015

Systematic review

N=5,939

33 RCTs,
N=9,597

16 RCTs
N=4,989

6 RCTs

N=3,393

14 RCTs
N=6,923

8 RCTs

N=2,883

16 RCTs
N=4,809

Adult patients
hospitalised due to
suspected CAP

Adults with serious
bacterial infections,
including CAP;
hospitalised or severe
infection

Adults with CAP
treated in hospital or as
outpatients; mean or
median age 45 to 64

People with high-
severity CAP or skin
and skin structure
infections (subgroup
analysis of CAP
included)

Adults with low- to
moderate-severity
CAP, either
hospitalised or treated
as outpatients

Adults and children
with CAP requiring
parenteral treatment,
complicated urinary
tract infection or intra-
abdominal infection
(subgroup analysis of
CAP included)

Adults with CAP
treated in hospital (ICU
or non-ICU) or in the

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Antibiotics with atypical
coverage

Bacteriostatic
antibiotics (levofloxacin
included in the
evidence review)

Macrolides
(erythromycin included
in the evidence review)

Ceftaroline fosamil

Moxifloxacin

Ertapenem

Fluoroquinolone or
macrolide as single
antibiotic

16

Antibiotics with non-
atypical coverage

Bactericidal antibiotics
(tigecycline and
doxycycline included in
the evidence review)

Fluoroquinolones
(ofloxacin included in
the evidence review)

Other antibiotics
(ceftriaxone included in
the evidence review)

Other antibiotics
(levofloxacin included
in the evidence review)

Ceftriaxone

Dual therapy of a
fluoroquinolone or

End of study and 30
day mortality

Clinical outcome, as
defined by study
authors

30 day all-cause
mortality and clinical
failure

Clinical cure (resolution
of all signs and
symptoms so that no
need for further
antibiotics)

Treatment success at
test of cure (resolution
of 2 or more baseline

symptoms)

Clinical treatment
success (no need for
further antibiotics)

30 day all-cause
mortality


https://www.ncbi.nlm.nih.gov/pubmed/22972070
https://www.ncbi.nlm.nih.gov/pubmed/25266070
https://www.ncbi.nlm.nih.gov/pubmed/22489673
https://www.ncbi.nlm.nih.gov/pubmed/28058593
https://www.ncbi.nlm.nih.gov/pubmed/23182045
https://www.ncbi.nlm.nih.gov/pubmed/24622445
https://www.ncbi.nlm.nih.gov/pubmed/26092096
https://www.ncbi.nlm.nih.gov/pubmed/26092096
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Worldwide community (subgroup macrolide plus beta-
analysis of hospitalised lactam
population included for
moderate- to high-

severity)
Nicholson et al. 2012 N=706 Adults with high- Ceftobiprole Ceftriaxone = linezolid  Clinical cure at test of
Non-inferiority RCT severity CAP, requiring if MRSA infection cure visit (no need for
hospitalisation and suspected further antibiotics)
intravenous treatment
Tamm et al. 2007 N=278 Adults with moderate- Ceftriaxone plus Ceftriaxone plus Clinical cure based on
Non-inferiority RCT to high-severity CAP azithromycin macrolides symptoms and
Europe and South requiring radiological findings at
Africa hospitalisation end of treatment

Abbreviations: RCT, Randomised controlled trial; CAP, community acquired pneumonia; PSI, pneumonia severity index; ICU, intensive care unit

Table 4: Summary of included studies: antibiotic choice in children

Non-severe
Lodha et al. 2013 29 RCTs Children and young Antibiotic Other antibiotic Clinical cure; treatment
Systematic review N=14,188 people under 18 with failure rates (including
Worldwide non-severe or severe loss to follow-up or

pneumonia, treated in withdrawal)

hospital or in the

community (subgroup

analysis of non-severre

or community treated

included in non-severe

CAP)
Severe
Lodha et al. 2013 29 RCTs Children and young Antibiotic Other antibiotic Clinical cure; treatment
Systematic review N=14,188 people under 18 with failure rates (including
Worldwide non-severe or severe

17
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Cannavino et al. 2016

RCT
Worldwide

Blumer et al. 2016
RCT
Worldwide

N=161

N

40

pneumonia, treated in
hospital or in the
community (subgroup
analysis of severe or
hospitalised included in
severe CAP)

Children and young
people aged 2 months
to 18 years with
bacterial CAP requiring
hospitalisation and
intravenous therapy

Children aged between
2 months and 17 years
with complicated
bacterial CAP requiring
3 days initial
hospitalisation

Ceftaroline fosamil for
a minimum of 3 days,
before switch to co-
amoxiclav

Ceftaroline fosamil

Abbreviations: RCT, Randomised controlled trial; CAP, community acquired pneumonia

Table 5: Summary of included studies: antibiotic dose in adults

Low-severity
Zhao et al. 2016
Non-inferiority RCT
China

Siquier et al. 2006
Non-inferiority RCT

N=457

N=566

Adults with low-severity Low-dose levofloxacin

CAP (CURBG65 score
0-2)

Adults with CAP of
suspected
pneumococcal origin
based on clinical
criteria for typical

© National Institute for Health and Care Excellence, 2019. All rights reserved.

for 7 to 14 days

Low-dose co-
amoxiclav

18

Ceftriaxone for a
minimum of 3 days,
before switch to co-
amoxiclav

Ceftriaxone plus
vancomycin

High-dose levofloxacin

for 5 days

High-dose co-
amoxiclav

loss to follow-up or
withdrawal)

Clinical response
(improvement in at
least 2 of 7 symptoms
of pneumonia at end of
intravenous treatment
(day 4); adverse
events

Clinical response
(improvement in at
least 2 of 7 symptoms
of pneumonia at end of
intravenous treatment
(day 4); adverse
events

Cure or improved (no
need for further
antibiotics)

Clinical response at
test of cure


https://www.ncbi.nlm.nih.gov/pubmed/27093162
https://www.ncbi.nlm.nih.gov/pubmed/?term=Multicenter%2C+Randomized%2C+Observer-blinded%2C+Active-controlled+Study+Evaluating+the+Safety+and+Effectiveness+of+Ceftaroline+Compared+With+Ceftriaxone+Plus+Vancomycin+in+Pediatric+Patients+With+Complicated+Community-acquired+Bacterial+Pneumonia
https://www.ncbi.nlm.nih.gov/pubmed/27746999
https://www.ncbi.nlm.nih.gov/pubmed/16446376
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bacterial pneumonia;
PSI score | to V, 88%
PSI I to Il

Abbreviations: RCT, randomised controlled trial; CAP, community acquired pneumonia; PSI, pneumonia severity index; CURBG65, confusion, urea,

respiratory rate, blood pressure, age >65

Table 6: Summary of included studies: antibiotic dose in children

Non-severe

Hazir et al. 2007
Non-inferiority RCT
Pakistan

N=876

Severe

Amarilyo et al. 2014 N=35
RCT

Israel

Children aged 2 to 59
months with non-

severe CAP, treated as

outpatients

Children aged 3
months to 18 years
with CAP; hospitalised
but stable

Low-dose amoxicillin

Low-dose
benzylpenicillin

Abbreviations: RCT, randomised controlled trial; CAP, community acquired pneumonia

Table 7: Summary of included studies: antibiotic course length in adults

Mixed-severity

Li et al. 2007 15 RCTs
Systematic review N=2,796
El Moussaoui et al. N=119

2006
Non-inferiority RCT

Adults and young
people (aged 12 or
over) with CAP; mean
age 40 to 64
(unreported mean age
in 2 RCTs)

Adults with mild to
moderate-severity
CAP; PSl score 110 or

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Short course (7 days or
less) antibiotic

Short course
amoxicillin

19

High-dose amoxicillin

High-dose
benzylpenicillin

Long course (>7 days)
antibiotic

Long course amoxicillin

Treatment failure by
day 5

Length of hospital stay

Failure to achieve
clinical improvement or
cure, as defined by
individual studies

Clinical cure rate at
test of cure (no need
for further antibiotics)


https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+standard+versus+double+dose+of+amoxicillin+in+the+treatment+of+non-severe+pneumonia+in+children+aged+2-59+months%3A+a+multi-centre%2C+double+blind%2C+randomised+controlled+trial+in+Pakistan.
https://www.ncbi.nlm.nih.gov/pubmed/22407197
https://www.ncbi.nlm.nih.gov/pubmed/17765048
https://www.ncbi.nlm.nih.gov/pubmed/16763247
https://www.ncbi.nlm.nih.gov/pubmed/16763247
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Netherlands less; causative
pathogens susceptible
to amoxicillin

Abbreviations: RCT, randomised controlled trial; CAP, community acquired pneumonia; PSI, pneumonia severity index

Table 8: Summary of included studies: antibiotic course length in children

Non-severe
Haider et al. 2011 4 RCTs Children aged 2 to 59 Short course antibiotic  Long course antibiotic ~ Clinical cure rate
Systematic review N=6,177 months with non- treatment treatment (with the (return of respiratory
Asia severe CAP same antibiotic) rate to normal age-
specific range)
Greenberg et al. 2014  N=66 Children aged 6 to 59 3 or 5 day course of 10 day course of Absence of treatment
Non-inferiority RCT months with CAP, amoxicillin amoxicillin failure by day 30 (need
Israel treated in the for study drug to be

community replaced,
hospitalisation, no
response to treatment
or relapse)

Abbreviations: RCT, randomised controlled trial; CAP, community acquired pneumonia

Table 9: Summary of included studies: antibiotic route of administration in adults

Moderate- to high-severity

Athanassa et al. 2008 6 RCTs Adults hospitalised with  Switch to oral Continuous Treatment success
Systematic review N=1,219 moderate- to high- antibiotics for people intravenous treatment  (cure or improvement);
severity CAP; PSI IV or showing clinical all-cause mortality
V, or CURB65 score improvement
-V
20
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Abbreviations: CAP, community acquired pneumonia; PSI, pneumonia severity index; CURB65, confusion, urea, respiratory rate, blood pressure, age
>65

Table 10: Summary of included studies: antibiotic dose frequency in children

Non-severe

Vilas-Boas et al. 2014 N=820 Children with non- Amoxicillin 2 times Amoxicillin three times  Treatment failure,
Non-inferiority RCT severe CAP aged 2to  daily, plus placebo daily including withdrawal,
Brazil 59 months serious adverse

reactions and death
Abbreviations: RCT, randomised controlled trial; CAP, community acquired pneumonia

21
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Evidence summary

Full details of the evidence are shown in appendix H: GRADE profiles.

The main results are summarised below for adults, young people and children with
community-acquired pneumonia.

See the summaries of product characteristics, British National Formulary (BNF) and
BNF for children (BNF-C) for information on drug interactions, contraindications,
cautions and adverse effects of individual medicines, and for appropriate use and
dosing in specific populations, for example, hepatic impairment, renal impairment,
pregnancy and breastfeeding.

Although many studies included in the review were non-inferiority trials, the
committee considered that the reasons for the choice of non- inferiority margin were
poorly reported in the studies. Therefore the committee decided to treat non-
inferiority trials as superior head to head trials. Clinical effectivess was assessed
using a minimal important difference of 1.0 and imprecision was assessed using the
standard GRADE minimal important difference of a relative risk (RR) of 0.75 and 1.25
for all outcomes except mortality, for which a RR of 1.0 was used to assess both
effectiveness and imprecision.

Antibiotics in adults

The evidence for antibiotics in adults has been divided pragmatically into 2 groups
relevant to primary care and hospital physicians: low-severity community-acquired
pneumonia and moderate- to high-severity community-acquired pneumonia
respectively. Stratification was based on formal severity assessment scores (such as
Pneumonia Severity Index [PSI] and CURB-65), treatment setting (community or
hospital) or the description of severity by study authors when this detail was not
available. This is consistent with the approach taken in the NICE guideline on
pneumonia in adults: diagnosis and management 2014.

Antibiotic prescribing strategies in moderate- to high-severity
community-acquired pneumonia

The evidence for antibiotic prescribing strategies in adults with moderate- to high-
severity community-acquired pneumonia comes from 1 randomised controlled trial
(RCT; Ealguera et al. 2009, n=177). Community-acquired pneumonia was diagnosed
using chest x-ray in combination with at least 2 symptoms compatible with
pneumonia, including fever, chills, cough, sputum production or chest pain. Twenty
percent of the study population also had chronic obstructive pulmonary disease
(COPD), although it is unclear if pneumonia was associated with an exacerbation of
COPD. Exclusion criteria included immunosuppression and infection caused by
tuberculosis or empyema.

The evidence for antibiotic treatment strategies in people with moderate- to high-
severity community-acquired pneumonia is presented here, including people with
Pneumonia Severity Index (PSI) score of IV or V.

Broad-specturm antibiotics versus targeted antibiotics

An RCT (Falguera et al. 2009) compared broad-specturm antibiotics with targeted
antibiotics using urine antigen test results. All participants initially received either co-
amoxiclav, ceftriaxone plus azithromycin, or levofloxacin. If stable after 2 to 6 days

22
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treatment, participants were randomised to either broad-spectrum antibiotics (people
who initially received co-amoxiclav or ceftriaxone plus azithromycin were switched to
co-amoxiclav [875/125 mg three times daily] or cefditoren [400 mg twice daily] to
complete 10 days treatment, plus azithromycin (500 mg daily) for 5 days; participants
who initially received levofloxacin were continued on levofloxacin [750 mg daily] to
complete 10 days treatment) or targeted treatment (if a pneumococcal urine antigen
test was positive, participants were switched to oral amoxicillin [1g three times daily]
to complete a 10 day course; if a L. pneumophilae urine antigen test was positive,
participants were switched to oral azithromycin [500mg daily] to complete a 5 day
course; participants with a negative urine antigen test were given the same treatment
as the broad-spectrum group).

Broad-spectrum antibiotic treatment was not significantly different to targeted
antibiotic treatment in adults with high-severity community-acquired pneumonia for
mortality (1 RCT, n=177, 0.0% versus 1.1%, relative risk [RR] 0.33, 95% confidence
interval [CI] 0.01 to 7.98 [NICE analysis]; low quality evidence), clinical relapse (1
RCT, n=177, 2.2% versus 4.5%, RR 0.49, 95% CI1 0.09 to 2.63 [NICE analysis]; very
low quality evidence), admission to intensive care or readmission. There was also no
significant difference between the treatment groups in length of hospital stay (1 RCT,
n=177, mean difference 0 days, 95% CI -1.15 to 1.15; moderate quality evidence),
length of antimicrobial treatment or length of intravenous treatment.

Broad-spectrum antibiotic treatment was not significantly different to targeted
treatment in adults with high-severity community-acquired pneumonia for the number
of adverse events (1 RCT, n=177, 18.0% versus 9.1%, RR 1.98, 95% CI 0.89 to 4.38
[NICE analysis]; very low quality evidence).

When analysis was stratified by the treatment received (people randomised to the
targeted antibiotics arm with a negative urine antigen test [therefore treated as the
broad-spectrum arm] were analysed as broad-spectrum treatment), broad-spectrum
antibiotic treatment was not significantly different to targeted antibiotics in adults with
high-severity community-acquired pneumonia for mortality (1 RCT, n=177, 0.66%
versus 0.0%, RR 0.51, 95% CI 0.02 to 12.18 [NICE analysis]; low quality evidence)
or admission to intensive care. There was also no significant difference between the
treatment groups in length of hospital stay (1 RCT, n=177, mean difference 0.2 days,
95% CI —-1.95 to 1.55 days; low quality evidence), length of antimicrobial treatment or
length of intravenous treatment. However, braod-spectrum treatment significantly
decreased the incidence of clinical relapse (1 RCT, n=177, 2.0% versus 12.0%, RR
0.16, 95% CI 0.04 to 0.77 [NICE analysis]; low quality evidence) and the incidence of
readmission (1 RCT, n=177; 2.6% versus 12.0%, RR 0.22, 95% CI 0.05 to 0.92,
number needed to harm [NNT] 11 [95% CI not estimable; NICE analysis]; low quality
evidence) compared with targeted antibiotics.

In the same stratified analysis, broad-spectrum treatment was not significantly
different to targeted antibiotics in adults with high-severity community-acquired
pneumonia for the number of adverse events (1 RCT, n=177, 14.5% versus 8.0%,
RR 1.81, 95% CI 0.45 to 7.22 [NICE analysis]; very low quality evidence).

See GRADE profiles: Table 24 and Table 25
Antibiotic prescribing strategies in a mixed-severity population with
community-acquired pneumonia

The evidence for antibiotic prescribing strategies in a mixed severity population of
adults with community-acquired pneumonia comes from 3 non-inferiority randomised
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controlled trials (RCTs; Uranga et al. 2016, n=312; Aliberti et al. 2017, n=260 and
Garin et al. 2014, n=580).

Community-acquired pneumonia was diagnosed using chest x-ray in combination
with at least 1 or 2 symptoms compatible with pneumonia, including fever, chills,
cough, sputum production or chest pain in most participants, however Aliberti et al.
2017 did not specify the definition of community-acquired pneumonia. Fifteen to 22
percent of the study population also had chronic obstructive pulmonary disease
(COPD), although it is unclear if pneumonia was associated with an exacerbation of
COPD. Exclusion criteria included immunosuppression, requiring a chest tube or
having concomitant infection on hospital admission requiring antibiotic therapy.
Aliberti et al. 2017 also included people with healthcare associated pneumonia.

Stopping antibiotics: guideline-based compared with physician-guided

A non-inferiority study (Uranga et al. 2016) compared antibiotics given for a minimum
of 5 days, with antibiotic treatment stopped if body temperature was 37.8°C or less
for 48 hours, with no more than one community-acquired pneumonia associated sign
of clinical instability (stopping antibiotics based on guidelines) with duration
determined by physicians in clinical practice (physician-guided stopping);
approximately 80% of participants received a fluoroquinolone. People with a
pneumonia severity index (PSI) score between | to V were included.

Stopping antibiotics based on guidelines was not significantly different to physician-
guided stopping in adults with PSI score of | to V for mortality (1 RCT, n=283, 2.2%
versus 2.1%, relative risk [RR] 1.07, 95% confidence interval [CI] 0.22 to 5.19; low
quality evidence), recurrence rates at day 30 (1 RCT, n=283, 2.7% versus 4.4%, RR
0.63, 95% CI 0.18 to 2.17; very low quality evidence), community-acquired
pneumonia symptom questionnaire score at day 5 or day 10 (1 RCT, n=312, mean
difference 0.7, 95% CIl -2.56 to 1.16; moderate quality evidence) or length of hospital
stay (1 RCT, n=283, mean difference 0.2 days, 95% CI —0.40 to 0.80; moderate
quality evidence). Antibiotic stopping based on guidelines was associated with longer
time taking antibiotics (1 RCT, n=283, median 5 days, interquartile range [IQR] 5 to
6.5 versus 10 days IQR 10 to 11; low quality evidence), and longer time to returning
to normal activity (1 RCT, n=283, median 15 days IQR 10 to 21 versus 18 days IQR
9 to 25; low quality evidence), but with shorter time on intravenous antibiotics (1
RCT, n=283, median 3 days IQR 2 to 4 versus 2 days IQR 1 to 4; low quality
evidence) compared with physician-guided stopping.

Stopping antibiotics based on guidelines was not significantly different to physician-
guided stopping in adults with PSI score of | to Ill for clinical success at day 10 or at
day 30 (1 RCT, n=177, 93.7% versus 97.6%, relative risk [RR] 0.96, 95% confidence
interval [CI] 0.90 to 1.02 [NICE analysis]; moderate quality evidence).

Stopping antibiotics based on guidelines was not significantly different to physician-
guided stopping in adults with PSI score of IV or V for clinical success at day 10
(intention to treat analysis; 1 RCT, n=119, 54.2% versus 50.0%, RR 1.08, 95% CI
0.77 to 1.53; low quality evidence). However, stopping antibiotics based on
guidelines was significantly more effective than physician-guided stopping for clinical
success at day 30 in intention to treat analysis in adults with PSI score of IV or V (1
RCT, n=119, 93.1% versus 80.3%, RR 1.16, 95% CI 1.01 to 1.34, number needed to
treat [NNT] 8 [4 to 117]; low quality evidence), but not in per protocol analysis (1
RCT, n=103, 95.9% versus 85.2%, RR 1.13, 95% CI 0.99 to 1.28; low quality
evidence).

Stopping antibiotics based on guidelines was not significantly different to physician-
guided stopping in adults with PSI score of | to V for the number of adverse events (1
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RCT, n=283, 11.6% versus 13.1%, RR 0.89, 95% CI 0.48 to 1.65; very low quality
evidence).

A second non-inferiority trial (Aliberti et al. 2017) compared physician-guided
stopping with stopping antibiotics based on guidelines (antibiotics given for a
minimum of 5 days, with antibiotic treatment stopped after 48 hours of clinical
stability). PSI score ranged from | to V and the majority of people were given either
macrolides, cephalosporins or fluoroquinolones.

Physician-guided stopping was not significantly different to stopping antibiotics based
on guidelines in adults hospitalised with community-acquired pneumonia for deaths
due to pneumonia (1 RCT, n=260, 0.0% versus 0.0%, RR not estimable; very low
quality evidence), total mortality (1 RCT, n=260, 0.74% versus 3.2%, RR 0.23, 95%
Cl1 0.03 to 2.04 [NICE analysis]; very low quality evidence) or failure rates (1 RCT,
n=260, 2.2% versus 3.2%, RR 0.69, 95% CI 0.16 to 3.04 [NICE analysis]; very low
quality evidence).

Physician-guided stopping was also not significantly different stopping antibiotics
based on guidelines in adults hospitalised with community-acquired pneumonia for
adverse events including diarrhoea (1 RCT, n=260, 3.0% versus 3.2%, RR 0.93, 95%
Cl1 0.24 to 3.62 [NICE analysis]; very low quality evidence), vomiting (1 RCT, n=260,
0.74% versus 0%, RR not estimable; very low quality evidence), abdominal pain (1
RCT, n=260, RR 2.78, 95% CI 0.11 to 67.6; very low quality evidence) and nausea (1
RCT, n=260, 0.74% versus 0.0%, RR 2.78, 95% CI1 0.11 to 67.6 [NICE analysis]; very
low quality evidence).

See GRADE profiles: Table 26 to Table 29

Upfront dual therapy versus test-dependant dual therapy

A non-inferiority trial (Garin et al. 2014) compared a beta-lactam (cefuroxime
[intravenous 1.5g, three times a day] or co-amoxiclav [intravenous 1.2g, four times a
day]) plus upfront clarithromycin (intravenous or oral 500 mg, 2 times a day; upfront
dual therapy) with a beta-lactam (same as dual therapy) plus clarithromycin only
when a positive Legionella pneumophila urine sample was confirmed (test-dependant
dual therapy); urine antigen testing was regularly performed in the test-dependant
group. Median antibiotic treatment length was 10 days.

Test-dependant dual therapy was not significantly different to upfront dual therapy in
adults with moderate-severity community-acquired pneumonia for 90-day mortality
rate (1 RCTs, n=580, 8.2% versus 6.9%, RR 1.19, 95% CI 0.67 to 2.11 [NICE
analysis]; low quality evidence) or the number of people not reaching clinical stability
by day 7 (1 RCT, n=580, 41.2% versus 33.6%, RR 1.23, 95% CI 0.99 to 1.52 [NICE
analysis]; low quality evidence), including when adjusted for age and PSI score (1
RCT, n=580, hazard ratio [HR] 0.92, 95% CI 0.76 to 1.12; moderate quality
evidence).

Upfront dual therapy was significantly better for achieving clinical stability in people
with an atypical infection compared with test-dependant dual therapy (1 RCT, n=31,
HR 0.33, 95% CI 0.13 to 0.85 [raw data not available]; moderate quality evidence),
however there was no difference between the treatment arms for people with a non-
atypical infection. There was also no significant difference between test-dependant
dual therapy and upfront dual therapy for admission to intensive care, incidence of
complicated pleural effusion or length of hospital stay (1 RCT, n=580, 8 days versus
8 days, interquartile range 6 to 13 versus 6 to 12, median 0 days difference; low
quality evidence).
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Test-dependant dual therapy resulted in significantly more readmissions to hospital
after 30 days than upfront dual therapy in adults hospitalised with community-
acquired pneumonia (1 RCT, n=580, 7.9% versus 3.1%, RR 2.54, 95% CI 1.19 to
5.39, NNT 21 [12 to 91] [NICE analysis]; low quality evidence), however no
significant difference in readmission rates was not found at day 90.

The total number of adverse events (including acute hepatitis, renal failure and minor
allergic reactions) was not significantly different between test-dependant dual therapy
and upfront dual therapy for adults hospitalised with community-acquired pneumonia
(1 RCT, n=580, 1.4% versus 2.1%, RR 0.66, 95% CI 0.19 to 2.32; very low quality
evidence).

See GRADE profile: Table 30

Choice of antibiotic in low-severity community-acquired pneumonia

The evidence review for a single antibiotic compared with another single antibiotic,
and a single antibiotic compared with dual antibiotics in low-severity community-
acquired pneumonia in adults is based on 3 systematic reviews (Pakhale et al. 2014
[11 randomised controlled trials [RCTs], n= 3,352], Maimon et al. 2008 [13 RCTs,
n=4,314], and Raz-Pasteur et al. 2015 [16 RCTs, n=4,809]) and 3 RCTs (Llor et al.
2017 [n=43], Paris et al. 2008 [n=267] and Ige et al. 2015 [n=73]). Two RCTs (Llor et
al. 2017 and Paris et al. 2008) were non-inferiority trials.

Community-acquired pneumonia was diagnosed by chest x-ray in most studies, with
clinical signs and symptoms of pneumonia being used alone, or in conjunction with
chest x-ray for diagnosis in other studies. The presence of comorbidity including
major cardiac, pulmonary or renal dysfunction, bronchial asthma, diabetes mellitus or
immunosuppression were clearly stated exclusion criteria by some studies (Maimon
et al. 2008; Llor et al. 2017; Paris et al. 2008 and Ige et al. 2015). Both inpatients and
outpatients were included. The evidence in adults with low-severity community-
acquired pneumonia is presented here, with treatment setting (community or
hospital) used as a proxy for severity where severity was not reported, consistent
with the approach taken in the NICE guideline on pneumonia in adults: diagnosis and
management 2014.

Single antibiotic compared with another single antibiotic
Amoxicillin versus phenoxymethylpenicillin

A non-inferiority trial (Llor et al. 2017) found that amoxicillin (oral, 1 g three times
daily for 10 days) was not significantly different to phenoxymethylpenicillin (oral,
1,600,000 IU three times daily for 10 days) in adults with community-acquired
pneumonia treated as outpatients for clinical cure (defined as absence of fever,
resolution or improvement of cough, improvement of well-being and resolution or
reduction of crackles) at day 14 in per protocol analysis (1 RCT, n=36, 100% versus
90.9%, relative risk [RR] 1.12, 95% confidence interval [CI] 0.90 to 1.40 [NICE
analysis]; moderate quality evidence). However, amoxicillin was significantly more
effective than phenoxymethylpenicillin in intention to treat analysis for clinical cure at
day 14 (1 RCT, n=39, RR 1.40, 95% CI 1.00 to 1.96 [NICE analysis] number needed
to treat [NNT] 4 [2 to 21]; moderate quality evidence).

Amoxicillin (same dosage and duration) was not significantly different to
phenoxymethylpenicillin (same dosage and duration) in the same population for
complete clinical resolution (defined as total resolution of acute symptoms and signs
related to infection or adverse events) at day 14 in intention to treat analysis (1 RCT,
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n=39, 48.0% versus 21.4%, RR 2.24, 95% CI 0.76 to 1.96 [NICE analysis]; low
quality evidence), but amoxicillin was significantly more effective than
phenoxymethylpenicillin at day 30 (1 RCT, n=39, 92.0% versus 57.1%, RR 1.61, 95%
C11.01 to 2.57, NNT 3 [2 to 15] [NICE analysis]; moderate quality evidence). There
was no significant difference between amoxicillin and phenoxymethylpenicillin in
radiological cure in intention to treat analysis at day 30 (1 RCT, n=35, 83.3% versus
54.5%, RR 1.53, 95% CI 0.87 to 2.70; moderate quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 31
Clarithromycin versus amoxicillin

A systematic review (Pakhale et al. 2014) found that clarithromycin (oral, unreported
dose) was not different to amoxicillin (oral, unreported dose) in adults with
community-acquired pneumonia treated as outpatients for cure rate (0% versus 0%,
relative risk not estimable; low quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 32
Clarithromycin versus erythromycin

A systematic review (Pakhale et al. 2014) found that clarithromycin (oral, 250 mg
twice daily for 14 days) was not significantly different to erythromycin (oral, 500 mg
four times daily for 14 days) in adults treated as outpatients evaluated at 4 to 6
weeks for clinical response (cure or improvement; 2 RCTs, n= 280, 97.4% versus
94.4%, RR 1.03, 95% CI1 0.98 to 1.09 [NICE analysis]; moderate quality evidence),
bacteriological cure (2 RCTs, n=57, 88.6% versus 100%, RR 0.90, 95% CI 0.78 to
1.05 [NICE analysis]; moderate quality evidence) or radiological cure (2 RCTs,
n=276, 93.5% versus 94.3%, RR 0.99, 95% CI 0.94 to 1.06 [NICE analysis];
moderate quality evidence).

The number of adverse events with erythromycin was significantly higher than with
clarithromycin (2 RCTs, n=476, 45.7% versus 21.4%, RR 0.46, 95% CI 0.35 to 0.61
[NICE analysis], NNT 5 [3 to 6]; moderate quality evidence).

See GRADE profile: Table 33
Azithromycin versus levofloxacin

A systematic review (Pakhale et al. 2014) found that azithromycin (oral, single 2 g
dose; unreported duration) was not significantly different to levofloxacin (oral, 500 mg
once daily for 7 days) in adults with low- to moderate-severity community-acquired
pneumonia for clinical response at day 13 to 21 (1 RCT, n=363, 89.7% versus
93.7%, RR 0.96, 95% CI 0.90 to 1.02 [NICE analysis]; moderate quality evidence) or
bacteriological cure (1 RCT, n= 237, 90.7% versus 92.3%, RR 0.98, 95% CI 0.91 to
1.06 [NICE analysis]; moderate quality evidence).

The number of adverse events with azithromycin was significantly higher than with
levofloxacin (1 RCT, n=233, 19.9% versus 12.3%, RR 1.62, 95% CI 1.03 to 2.55
[NICE analysis], NNH 14 [6 to 148]; low quality evidence).

See GRADE profile: Table 34
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Azithromycin versus clarithromycin

A systematic review (Pakhale et al. 2014) found that azithromycin (oral, single 2 g
dose) was not significantly different to clarithromycin (oral, 500 mg once daily for 7
days) in adults with low- to moderate-severity community-acquired pneumonia for
clinical response at day 14 to 21 (1 RCT, n=411, 92.6% versus 94.7%, RR 0.98, 95%
C1 0.93 to 1.03 [NICE analysis]; high quality evidence) or bacteriological cure (1 RCT,
n=303, 91.8% versus 90.5%, RR 1.01, 95% CI 0.95 to 1.09 [NICE analysis]; high
quality evidence).

There was no significant difference in the number of adverse events with
azithromycin and clarithromycin (1 RCT, n=499, 26.3% versus 24.6%, RR 1.07, 95%
Cl1 0.79 to 1.44 [NICE analysis]; moderate quality evidence).

See GRADE profile: Table 35
Azithromycin versus co-amoxiclav

A non-inferiority trial (Paris et al. 2008) found that azithromycin (oral, 1 g once daily
for 3 days) was not significantly different to co-amoxiclav (oral, 875/125 mg twice
daily for 7 days) in adults with low-severity community-acquired pneumonia
(pneumonia severity index [PSI] score | or 1l) for clinical success (defined as
complete resolution or reduction of symptoms so that no additional antibiotic therapy
was required) at day 8 to 12 (1 RCT, n=267, 92.6% versus 93.1%, RR 0.99, 95% CI
0.93 to 1.06 [NICE analysis]; high quality evidence) or at day 22 to 26. There was
also no significant difference between azithromycin and co-amoxiclav for
bacteriological response at day 8 to 12 or day 22 to 26 or radiological response at
day 22 to 26 (high quality evidence).

There was no significant difference in the number of people reporting at least 1
adverse event, either total (1 RCT, n=268, 25.0% versus 16.7, RR 1.50, 95% CI 0.93
to 2.42 [NICE analysis]; moderate quality evidence), specifically drug related adverse
events (1 RCT, n=268, 16.9% versus 9.1%, RR 1.86, 95% CI 0.97 to 3.58 [NICE
analysis]; moderate quality evidence) or serious adverse events (1 RCT, n=268,
2.2% versus 2.3%, RR 0.97, 95% CI 0.20 to 4.72 [NICE analysis]; low quality
evidence). There were no significant differences in the number of people reporting
nausea, vomiting or diarrhoea, however, there were significantly more reports of
abdominal pain in people given azithromycin compared with co-amoxiclav (1 RCT,
n=268, 9.6% versus 1.5%, RR 6.31, 95% CI 1.45 to 27.42, NNH 13 [7 to 37] [NICE
analysis]; low quality evidence).

See GRADE profile: Table 36
Cephalosporins versus co-amoxiclav

A systematic review (Maimon et al. 2008) found that cephalosporins (oral, cefuroxime
[500 mg twice daily for 10 days] or cefditoren [200/400 mg twice daily for 14 days]),)
were not significantly different to co-amoxiclav (oral, 125/500 mg three times daily for
10 days or 125/875 mg twice daily for 14 days) in adults with community-acquired
pneumonia treated as outpatients for clinical success (2 RCTs, n=551, 90.7% versus
91.8%, RR 1.01, 95% CI 0.95 to 1.08; low quality evidence). There was also no
significant difference in clinical success when analysis was restricted to antibiotics
available in the UK.

No safety or tolerability data was reported.

See GRADE profile: Table 37

28

© National Institute for Health and Care Excellence, 2019. All rights reserved.



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

3.1.3.2

3.1.3.3

31.4

DRAFT FOR CONSULTATION
Evidence summary

Cefixime versus ciprofloxacin

An RCT (Ige et al. 2015) found that cefixime (oral, 400 mg twice daily for 14 days)
was not significantly different to ciprofloxacin (oral, 500 mg twice daily for 14 days) in
adults with low-severity community-acquired pneumonia (CURB65 [confusion, urea,
respiratory rate, blood pressure, age >65] score of 1 or 2) at reducing temperature by
day 3 or day 14 (day 14: 1 RCT, n=73, mean difference 0.3°C, 95% CI -0.63 to 0.03;
very low quality evidence) or pulse rate by day 3 or day 14 (day 14: 1 RCT, n=73,
mean difference 2.6, 95% CIl -5.99 to 0.79; low quality evidence). There was no
significant difference in respiratory rate at day 3, but at day 14 cefixime significantly
decreased respiratory rate (day 14: 1 RCT, n=73, mean 16.5 versus 17.7, mean
difference 1.2, 95% CI 0.29 to 2.11; low quality evidence), presence of radiological
consolidations (1 RCT, n=73, 10.3% versus 38.2%, RR 0.27, 95% CI 0.10 to 0.75,
NNT 4 [2 to 12]; moderate quality evidence) and presence of bacterial isolates (1
RCT, n=73, 7.7% versus 38.2%, RR 0.20, 95% CI 0.06 to 0.65 NNT 4 [2 to 9];
moderate quality evidence) compared with ciprofloxacin.

No adverse events were reported in either treatment arm.

See GRADE profile: Table 38

Single antibiotic compared with dual antibiotics
Levofloxacin versus ceftriaxone plus azithromycin

A systematic review (Raz-Pasteur et al. 2015) included 1 RCT in adults with
community-acquired pneumonia treated in the community. NICE subgroup analysis
found that levofloxacin (intravenous or oral, 500 mg once daily for 7 to 14 days) was
not significantly different to ceftriaxone (intravenous, 1 g daily for 7 to 14 days) plus
azithromycin (intravenous, 500 mg once daily) for clinical failure rate (1 RCT, n=236,
13.0% versus 19.8%, RR 0.66, 95% CI 0.36 to 1.19 [NICE analysis]; moderate
quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 39

Dual antibiotics compared with other dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.

Choice of antibiotic in moderate- to high-severity community-acquired
pneumonia

The evidence for antibiotic choice for treatment of moderate- to high-severity
community-acquired pneumonia comes from 7 systematic reviews (Eliakim-Raz et al.
2012, Nemeth et al. 2015 [33 RCTs, n=9,597], Skalsky et al. 2013 [16 RCTs,
n=4,989], El Hajj et al. 2017 [6 RCTs, n=3,393], Yuan et al. 2012 [14 RCTs,
n=6,923], Bai Nan et al. 2014 [8 RCTs, n=2,883] and Raz-Pasteur et al. 2015 [16
RCTs, n=4,809]) and 2 non-inferiority RCTs (Nicholson et al. 2012 [n=706] and
Tamm et al. 2007 [n=278]).

Community-acquired pneumonia was diagnosed by chest x-ray in most studies, with
clinical signs and symptoms of pneumonia being used alone, or in conjunction with
chest x-ray for diagnosis in other studies. The presence of comorbidity including
immunosuppression, impaired renal or hepatic function, bronchiectasis or cystic
fibrosis were clearly stated exclusion criteria by some studies (Eliakim-Raz et al.
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2012, Nemeth et al. 2015 and Tamm et al. 2007).The evidence in adults with
moderate to high-severity community-acquired pneumonia is presented here, with
treatment setting (community or hospital) used as a proxy for severity where severity
was not reported, consistent with the approach taken in the NICE guideline on
pneumonia in adults: diagnosis and management 2014.

Single antibiotic compared with another single antibiotic
Atypical versus non-atypical antibiotic coverage

A systematic review (Eliakim-Raz et al. 2012) compared antibiotics targeted at
atypical pathogens (including fluoroquinolones, macrolides and pristinamycine) and
antibiotics targeted at non-atypical pathogens (including co-amoxiclav,
cephalosporins, carbapenems and penicillins). In all but 3 studies the atypical arm
was given as a monotherapy. The antibiotics were administered orally in all but 8
studies, of which most switched to oral administration within a few days.

Atypical antibiotics were not significantly better than non-atypical antibiotics for adults
hospitalised with community-acquired pneumonia for mortality rate (25 RCTs,
n=5,444, 3.4% versus 2.8%, relative risk [RR] 1.14, 95% confidence interval [Cl] 0.84
to 1.55; very low quality evidence). Atypical antibiotics were also not significantly
better than non-atypical antibiotics in subgroup analysis of mortality in studies in
adults under 65 years, over 65 years or conducted in Europe only.

There was also no significant difference between atypical and non-atypical antibiotics
for clinical failure rate (27 RCTs, n=5,048, 21.4% versus 21.1%, RR 0.92, 95% CI
0.83 to 1.02; very low quality evidence), including in subgroup analysis of clinical
failure in people under 65 years or over 65 years.

Subgroup analysis of studies conducted in Europe showed no significant difference
between atypical antibiotics compared with non-atypical antibiotics in clinical failure
(15 RCTs, n=3,084, 21.3% versus 21.0%, RR 1.01, 95% CI 0.88 to 1.16, number
needed to treat [NNT] 425 [95% CI not estimable]; very low quality evidence); there
was also no significant difference when only studies using antibiotics available in the
UK were included (6 RCTs, n=719, 15.2% versus 20.2%, RR 0.75, 95% CI 0.54 to
1.03 [NICE analysis]; very low quality evidence). Clinical failure in people with any
atypical pathogen infection or pneumococcal pneumonia infection was not
significantly different between people given atypical and non-atypical antibiotics,
however clinical failure in people with Legionella pneumophilae infection was
significantly lower in people given atypical antibiotics compared with non-atypical (5
RCTs, n=43, 0.0% versus 45%, RR 0.17, 95% CI 0.05 to 0.63, NNT 3 [1 to 4]; low
quality evidence; all antibiotics unavailable in UK).

Atypical antibiotics also significantly reduced bacteriological failure compared with
non-atypical antibiotics in adults hospitalised with community-acquired pneumonia
(21 RCTs, n=2,310, 11.9% versus 14.7%, RR 0.80, 95% CI 0.65 to 0.98, NNT 36 [17
to 3178]; very low quality evidence), however, this effect was no longer significant in
subgroup analysis of antibiotics available in the UK (8 RCTs, n=697, 13.5% versus
17.3%, RR 0.82, 95% CI 0.58 to 1.15 [NICE analysis]; low quality evidence).

Atypical antibiotics were not significantly different to non-atypical antibiotics in adults
hospitalised with community-acquired pneumonia in the number of total adverse
events (24 RCTs, n=4,918, 22.9% versus 21.9%, RR 1.02, 95% CI 0.93 to 1.13; very
low quality evidence) or the number of adverse events requiring treatment
discontinuation. There were significantly more gastrointestinal adverse events in
people given non-atypical antibiotics compared with atypical antibiotics (16 RCTs,
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n=4,129, 5.0% versus 3.6%, RR 0.70, 95% CI 0.53 to 0.92, NNH 76 [38 to 1300];
very low quality evidence), however this effect was no longer significant in subgroup
analysis of antibiotics available in the UK (7 RCTs, n=1,928, 4.4% versus 3.6%, RR
0.81, 95% CI 0.53 to 1.24 [NICE analysis]; low quality evidence).

See GRADE profiles: Table 40 and Table 41
Macrolides versus non-atypical antibiotics

A systematic review (Eliakim-Raz et al. 2012) included a subgroup analysis of
macrolides (azithromycin [oral, 500 mg twice daily loading dose followed by 500 mg
once daily, unreported course length], clarithromycin [unreported dose and course
length] and roxithromycin [oral, 150 mg twice daily, unreported course length])
compared with non-atypical antibiotics (including benzylpenicillin [intravenous,
1,000,000 IU four times daily, unreported course length], meropenem [intravenous,
500 mg three times daily, unreported course length], co-amoxiclav [intravenous, 1.2 g
four times daily for 3 to 5 days, followed by oral, 625 mg three times daily], and
cephradine [oral, 1 g twice daily]).

Macrolides were not significantly different to non-atypical antibiotics in adults
hospitalised with community-acquired pneumonia for mortality (4 RCTs, n=540, 3.7%
versus 3.0%, RR 1.25, 95% CI 0.52 to 3.01; very low quality evidence) or clinical
failure (5 RCTs, n= 536, 16.9% versus 15.2%, RR 1.11, 95% CI 0.76 to 1.62; very
low quality evidence). There was also no significant difference between macrolides
and non-atypical antibiotics in mortality or clinical failure in subgroup analysis of
antibiotics available in the UK (very low to low quality evidence, NICE analysis).

No safety or tolerability data was reported.

See GRADE profile: Table 42 and Table 43
Fluoroquinolones versus non-atypical antibiotics

A systematic review (Eliakim-Raz et al. 2012) included a subgroup analysis of
fluoroquinolones compared with non-atypical antibiotics (including co-amoxiclav,
cephalosporins and penicillins; see GRADE profile: Table 44 for details of
antibiotics).

Fluoroquinolones were not significantly different to non-atypical antibiotics in adults
hospitalised with community-acquired pneumonia for mortality (19 RCTs, n=3,698,
3.1% versus 3.1%, RR 0.98, 95% CI 0.69 to 1.39; very low quality evidence) or
clinical failure (21 RCTs, n=3,704, 18.4% versus 20.4%, RR 0.89, 95% CI 0.79 to
1.02; very low quality evidence). There was also no significant difference between
atypical and non-atypical antibiotics in mortality or clinical failure in subgroup analysis
of antibiotics available in the UK (very low to moderate quality evidence; NICE
analysis).

No safety or tolerability data was reported.

See GRADE profile: Table 44 and Table 45
Levofloxacin versus tigecycline

A systematic review (Nemeth et al. 2015) included 4 RCTs comparing levofloxacin
with tigecycline in adults with community-acquired pneumonia. NICE subgroup
analysis found that levofloxacin (unreported route of administration and dosage) was
not significantly different to tigecycline (unreported route of administration and
dosage) in adults with high-severity community-acquired pneumonia for clinical cure
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(4 RCTs, n=1,940, 80.1% versus 81.6%, RR 0.98, 95% CI1 0.94 to 1.03 [NICE
analysis]; high quality evidence) or mortality (4 RCTs, n= 2,068, 2.4% versus 3.1%,
RR 0.79, 95% CI 0.47 to 1.32 [NICE analysis]; moderate quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 46
Levofloxacin versus doxycycline

A systematic review (Nemeth et al. 2015) included 1 RCT comparing levofloxacin
with doxycycline in adults with community-acquired pneumonia. NICE subgroup
analysis found that levofloxacin (unreported route of administration and dosage) was
not significantly different to doxycycline (unreported route of administration and
dosage) in adults with high-severity community-acquired pneumonia for clinical cure
(1 RCT, n=65, 93.3% versus 97.1%, RR 0.96, 95% CI 0.86 to 1.07 [NICE analysis];
high quality evidence). There was no difference in mortality rates between
levofloxacin and doxycycline (1 RCT, n=65, 0.0% versus 0.0%, RR not estimable
[NICE analysis]; moderate quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 47
Ofloxacin versus erythromycin

A systematic review (Skalsky et al. 2013) included 1 RCT comparing ofloxacin with
erythromycin in adults with community-acquired pneumonia. NICE subgroup analysis
found that ofloxacin (intravenous with oral switch, unreported dosage, for 5 to 14
days) was not significantly different to erythromycin (intravenous with oral switch,
unreported dosage, for 5 to 14 days) in adults hospitalised with community-acquired
pneumonia for mortality (1 RCT, n=102, 11.5% versus 12.0%, RR 0.96, 95% CI 0.33
to 2.78; moderate quality evidence), clinical failure (2 RCTs, n=199, 19.2% versus
19.0%, RR 1.00, 95% C1 0.57 to 1.76; low quality evidence) or microbiological failure
(1 RCT, n=99, 0.0% versus 4.0%, RR 0.2, 95% CI 0.01 to 4.14; low quality
evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 48
Moxifloxacin versus levofloxacin

A systematic review (Yuan et al. 2012) included 3 RCTs comparing moxifloxacin with
levofloxacin in adults with community-acquired pneumonia. NICE subgroup analysis
found that moxifloxacin (intravenous or oral, 400 mg once daily for 7 to 14 days) was
not significantly different to levofloxacin (intravenous or oral, 100 mg twice a day for
500 mg once a day for 7 to 14 days) in adults hospitalised with community-acquired
pneumonia for mortality (3 RCTs, n=1,052, 5.6% versus 4.3%, RR 1.28, 95% CI1 0.76
to 2.15 [NICE analysis]; moderate quality evidence), overall treatment success
(defined as resolution of all or 2 or more baseline symptoms; 2 RCTs, n=808, 73.0%
versus 73.7%, RR 0.99, 95% CI1 0.97 to 1.08 [NICE analysis]; high quality evidence)
or microbiological treatment success.

There was no significant difference in adverse events between moxifloxacin and
levofloxacin in adults hospitalised with community-acquired pneumonia (3 RCTs,
n=1,203, 29.3% versus 27.0%, RR 1.09, 95% CI 0.91 to 1.30 [NICE analysis];
moderate quality evidence).
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See GRADE profile: Table 49
Ceftriaxone versus ceftaroline fosamil

A systematic review (El Hajj et al. 2017) included 3 RCTs comparing ceftriaxone
(intravenous, 1 g once daily for 5 to 7 days) with ceftaroline fosamil (intravenous,
600 mg twice daily for 5 to 7 days). In 1 included study, participants in both groups
also received clarithromycin (oral, 500 mg) on day 1 of treatment.

A subgroup analysis included in the systematic review showed that ceftaroline
fosamil significantly increased clinical cure rate (defined as total resolution of all signs
and symptoms so that no more antimicrobial therapy required) compared with
ceftriaxone in adults with moderate-severity community-acquired pneumonia
(maijority of participants had pneumonia severity index (PSI) score lll; 3 RCTs,
n=2,011, 81.6% versus 72.8%, RR 1.12, 95% CI 1.07 to 1.18, number needed to
treat [NNT] 12 [8 to 20]; moderate quality evidence), however there was no difference
in mortality (3 RCTs, n=2,011, 1.8% versus 1.6%, RR 1.12, 95% CI 0.58 to 2.19; low
quality evidence).

There was no significant difference between ceftriaxone and ceftaroline fosamil in the
number of serious adverse events (3 RCTs, n=2,011, 9.8% versus 10.0%, RR 0.98,
95% CI1 0.75 to 1.27; low quality evidence).

See GRADE profile: Table 50

Ertapenem versus ceftriaxone

A systematic review (Bai Nan et al. 2014) included 2 RCTs comparing ertapenem
with ceftriaxone in adults with community-acquired pneumonia. NICE subgroup
analysis found that ertapenem (intravenous or intramuscular, 1 g per day, followed by
co-amoxiclav, unreported course length) was not significantly different to ceftriaxone
(intravenous or intramuscular, 1 g per day followed by co-amoxiclav, unreported
course length) in adults requiring injectable antibiotics for community-acquired
pneumonia for treatment success (defined as disappearance of acute signs and
symptoms with no further antibiotic required; 2 RCTs, n=658, 92.0% versus 91.8%,
RR 1.00, 95% CI 0.96 to 1.05 [NICE analysis]; high quality evidence) or
microbiological success.

No safety or tolerability data was reported.

See GRADE profile: Table 51

Single antibiotic compared with dual antibiotics
Fluoroquinolones versus macrolides plus beta-lactams

A systematic review (Raz-Pasteur et al. 2015) compared fluoroquinolones
(levofloxacin [intravenous or oral, 500 to 750 mg once daily ] or moxifloxacin
[intravenous or oral, 400 mg once daily) with macrolides (azithromycin [intravenous
or oral 500 mg once daily], erythromycin [intravenous 500 mg to 1 g once daily],
clarithromycin [oral 500 mg twice daily], roxithromycin [oral 150 mg twice daily]) plus
beta-lactams (ceftriaxone [intravenous 1 to 2 g once daily], co-amoxiclav [intravenous
500/1000 mg once daily; 1000/125 mg three times daily], amoxicillin [intravenous,
unreported dosage], penicillin [unspecified; intravenous, unreported dosage], or
cefoperazone [intravenous 2 g once daily]). Antibiotics were given for between 7 to
14 days. 1 RCT included people treated in the community.
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Fluoroquinolones as monotherapy were not significantly different to macrolides plus
beta-lactams as dual therapy in adults with community-acquired pneumonia (majority
hospitalised; 1 RCT included adults treated in the community) for mortality (5 RCTs,
n=2,683, RR 0.99, 95% CI 0.70 to 1.40 [raw data not available]; low quality
evidence). However, fluoroquinolones as monotherapy significantly decreased
clinical failure (defined as the need for antibiotic modifications related to perceived
failure) compared with macrolides plus beta-lactams as dual therapy (9 RCTs, n=
2,441, RR 0.72, 95% CI 0.57 to 0.91 [raw data not available]; very low quality
evidence), although this effect was no longer significant when only considering
people with pneumococcal pneumonia (7 RCTs, n=145, RR 2.03, 95% CI 0.94 to
4.38 [raw data not available]; very low quality evidence). There was no significant
difference between fluoroquinolone monotherapy and macrolides plus beta-lactams
as dual therapy in microbiological failure.

Fluoroquinolones as monotherapy showed significantly lower treatment
discontinuation (6 RCTs, n=2,179, RR 0.65, 95% CI 0.54 to 0.78 [raw data not
available]; very low quality evidence), total adverse events (7 RCTs, n=2,727, RR
0.90, 95% CI 0.81 to 1.00 [raw data not available]; low quality evidence) and number
of people reporting diarrhoea (3 RCTs, n=617, RR 0.13, 95% CI 0.05 to 0.34 [raw
data not available]; low quality evidence) compared with macrolides plus beta-
lactams as dual therapy.

See GRADE profile: Table 52
Fluoroquinolones versus fluoroquinolones plus beta-lactams

A systematic review (Raz-Pasteur et al. 2015) compared fluoroquinolones as
monotherapy (levofloxacin [intravenous 500 mg twice daily], sparfloxacin [oral,

400 mg once daily] and moxifloxacin [intravenous, 400 mg once daily]) with
fluoroquinolones (ofloxacin [intravenous, 200 mg twice daily] and levofloxacin
[intravenous 500 mg once daily]) plus beta-lactams (ceftriaxone [intravenous 2 g
once daily], cefotaxime [intravenous, 1 g three times daily] and amoxicillin [oral, 1 g
three times daily]). Antibiotics were given for between 7 to 14 days.

Fluoroquinolones as monotherapy were not significantly different to fluoroquinolones
plus beta-lactams as dual therapy in adults hospitalised with community-acquired
pneumonia for mortality (2 RCTs, n=1,116, RR 1.00, 95% CI 0.69 to 1.45 [raw data
not available]; moderate quality evidence), clinical failure (3 RCTs, n=1,252, RR 1.11,
95% CI1 0.89 to 1.38 [raw data not available]; low quality evidence), including a
subgroup analysis of people with pneumococcal pneumonia (3 RCTs, n=261, RR
0.92, 95% CI 0.53 to 1.59 [raw data not available]; very low quality evidence) or
microbiological failure.

Fluoroquinolones as monotherapy were not significantly different to fluoroquinolones
plus beta-lactams as dual therapy in adults hospitalised with community-acquired
pneumonia for total adverse events (3 RCTs, n=1,339, RR 1.02, 95% CI1 0.90 to 1.14
[raw data not available]; low quality evidence), however there was a significant
increase in the number of people reporting diarrhoea with fluoroquinolones plus beta-
lactam dual therapy compared with fluoroquinolone dual therapy (1 RCT, n=733, RR
2.05, 95% CI 1.13 to 3.73 [raw data not available]; moderate quality evidence).

See GRADE profile: Table 53
Macrolides versus macrolides plus beta-lactams

A systematic review (Raz-Pasteur et al. 2015) compared macrolides as monotherapy
(azithromycin [intravenous 500 mg once daily] or clarithromycin [oral or intravenous,
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500 mg once daily]) with macrolides (clarithromycin [oral, 500 mg once or twice daily]
or erythromycin [intravenous oral, 500 to 1000 mg four times daily or intravenous 1 g
three times daily]) plus beta-lactams (ceftriaxone [intravenous 2 g twice daily] and
cefuroxime [oral 500 mg twice daily, or intravenous 750 mg to 1.5 g three times
daily]) as dual therapy. The maijority of participants were hospitalised, with 1 of 4
included studies also including outpatients (only included in analysis of clinical
failure).

Macrolides as monotherapy were not significantly different to macrolides plus beta-
lactams as dual therapy in adults with community-acquired pneumonia for mortality
(3 RCTs, n=467, RR 1.00, 95% CI 0.40 to 2.46 [raw data not available]; low quality
evidence), clinical failure (4 RCTs, n=557, RR 0.92, 95% CI 0.67 to 1.26 [raw data
not available]; very low quality evidence), including a subgroup analysis of people
with pneumococcal pneumonia (2 RCTs, n=59, RR 0.49, 95% CI1 0.10 to 2.48 [raw
data not available]; very low quality evidence) or microbiological failure.

Macrolides as monotherapy showed significantly fewer adverse events than
macrolides plus beta-lactams as dual therapy in adults hospitalised with community-
acquired pneumonia (3 RCTs, n=470, RR 0.62, 95% CI 0.50 to 0.78 [raw data not
available]; very low quality evidence). However, there was no significant difference in
treatment discontinuation (1 RCT, n=235, RR 0.85, 95% CI 0.53 to 1.38 [raw data not
available]) or the incidence of diarrhoea (2 RCTs, n=325, RR 0.47, 95% CI| 0.22 to
1.01 [raw data not available]; very low quality evidence).

See GRADE profile: Table 54
Ceftobiprole versus ceftriaxone plus linezolid

A non-inferiority trial (Nicholson et al. 2011) compared ceftobiprole (intravenous,

500 mg three times daily) plus placebo if methicillin-resistant Staphylococcus aureus
(MRSA) infection was suspected (ceftobiprole monotherapy) with ceftriaxone
(intravenous, 2 g once daily) plus linezolid (600 mg twice daily) if MRSA infection was
suspected (ceftriaxone plus linezolid dual therapy). Minimum intravenous treatment
length was 3 days, after which switch to oral cefuroxime (500 mg once daily) was
permitted in people with clinical stability for a total course length of 7 to 14 days. The
study included hospitalised adults, excluding people with suspected or confirmed
atypical bacterial infection.

Ceftobiprole monotherapy was not significantly different to ceftriaxone plus linezolid
dual therapy in adults hospitalised with community-acquired pneumonia for clinical
cure (1 RCT, n= 638, 76.4% versus 79.3%, RR 0.96, 95% CI 0.89 to 1.05 [NICE
analysis]; high quality evidence), including in subgroup analysis of people aged over
75, people with pneumonia severity index (PSI) score over 91, people with
community-acquired pneumonia complicated by bacteraemia or people with
Klebsiella pneumoniae infection. There was also no significant difference in mortality
(1 RCT, n=638, 0.32% versus 0.93%, RR 0.34, 95% CI 0.04 to 3.29 [NICE analysis];
moderate quality evidence) or in microbiological eradication between the treatment
arms.

Ceftobiprole monotherapy was not significantly different to ceftriaxone plus linezolid
dual therapy in the number of discontinuations due to adverse events (1 RCT, n=632,
5.8% versus 3.7%, RR 1.56, 95% CI 0.76 to 3.18 [NICE analysis]; moderate quality
evidence). The incidence of treatment related adverse events was higher with
ceftobiprole monotherapy compared with ceftriaxone plus linezolid dual therapy (1
RCT, n unknown, 36% versus 26%, 10% difference, 95% CIl 2.9% to 17.2%;
moderate quality evidence).
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See GRADE profile: Table 55

Dual antibiotics compared with other dual antibiotics
Ceftriaxone plus azithromycin versus ceftriaxone plus macrolides

A non-inferiority trial (Tamm et al. 2007) compared ceftriaxone (intravenous, 1to 2 g
once daily) plus azithromycin (intravenous, 500 mg once daily) for 2 to 5 days, with
oral step down with azithromycin (500 mg once daily) for total course length of 7 to
10 days with ceftriaxone (intravenous 1 to 2 g daily) plus clarithromycin (intravenous
500 mg twice daily) or erythromycin (intravenous 1 g three times daily) for 2 to 5
days, with oral step down with the same antibiotic at the same dose for total course
length 7 to 14 days.

Ceftriaxone plus azithromycin was not significantly different to ceftriaxone plus
macrolides in adults hospitalised with moderate- to high-severity community-acquired
pneumonia for bacterial eradication at day 28 to 35 (1 RCT, n= 87, 68.3% versus
60.9%, RR 1.12, 95% CI 0.82 to 1.53 [NICE analysis]; moderate quality evidence). At
day 28 to 35 follow up, there was also no significant difference in clinical success
between treatment arms for people with: Streptococcus pneumoniae infection (1
RCT, n=50, 75.0% versus 66.7%; RR 1.12, 95% CI 0.79 to 1.61 [NICE analysis]; low
quality evidence), Haemophilus influenza infection (1 RCT, n=15, 92.3% versus
37.5%, RR 2.46, 95% CI 0.99 to 6.1 [NICE analysis]; very low quality evidence),
Staphylococcus aureus infection (1 RCT, n=7, 83.3% versus 100%, RR 1.05, 95% CI
0.43 to 2.55 [NICE analysis]; very low quality evidence), Mycoplasma pneumoniae
infection (1 RCT, n=18, 88.9% versus 77.8%, RR 1.14, 95% CI 0.75 to 1.74 [NICE
analysis]; low quality evidence), Chlamydia pneumoniae infection (1 RCT, n=17,
100% versus 66.7%, RR 1.45, 95% CI 0.9 to 2.35 [NICE analysis]; low quality
evidence) or Legionella spp. infection (1 RCT, n=9, 0.0% versus 75%, RR 0.35, 95%
CI 0.03 to 3.95 [NICE analysis; very low quality evidence).

Ceftriaxone plus azithromycin (intravenous) was not significantly different to
ceftriaxone plus clarithromycin or erythromycin (intravenous) for the incidence for
adverse events (1 RCT, n=278, 32.6% versus 40.6%, RR 0.80, 95% CI 0.59 to 1.10
[NICE analysis]; low quality evidence), including all gastrointestinal adverse events (1
RCT, n=278, 12.6% versus 18.2%, RR 0.69, 95% CI 0.39 to 1.22 [NICE analysis];
low quality evidence), incidence of diarrhoea and incidence of nausea.

See GRADE profile: Table 56

Antibiotic dose in low-severity community-acquired pneumonia

The evidence for antibiotic dose in adults with low-severity community-acquired
pneumonia comes from 2 non-inferiority randomised controlled trials (RCTs; Zhao et
al. 2016, n=457; Siquier et al. 2006, n=566).

Community-acquired pneumonia was diagnosed by chest x-ray and the presence of
two or more clinical symptoms of pneumonia, including fever, new or increased
cough, changed sputum characteristics or elevated white blood cell count. Siquier et
al. 2006 excluded people with a positive Legionella urine antigen test and some
respiratory conditions such as cystic fibrosis and bronchiectasis. Zhao et al. 2016
excluded people with serious cardiac, hepatic or renal diseases or declined white
blood cell count.
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High-dose versus low-dose levofloxacin

A non-inferiority trial (Zhao et al. 2016) found that high-dose levofloxacin
(intravenous, 750 mg/day for 5 days) was not significantly different to low-dose
levofloxacin (intravenous, 500 mg/day with switch to oral 500 mg/day when stable,
for 7 to 14 days) in adults with low-severity community-acquired pneumonia
(CURBGS5 [confusion, urea, respiratory rate, blood pressure, age >65] score 0 to 2)
for number of people with clinical improvement or cure (defined as resolution or
improvement that requires no further antibiotic treatment; 1 RCT, n=448, 91.4%
versus 94.3%, relative risk [RR] 0.97, 95% confidence interval [CI] 0.92 to 1.02 [NICE
analysis]; high quality evidence), clinical relapse (1 RCT, n=418, 0.49% versus 1.4%,
RR 0.35, 95% CI 0.04 to 3.30 [NICE analysis]; low quality evidence), fever resolution
after 3 days or change in white blood cell count.

High-dose levofloxacin was not significantly different to low-dose levofloxacin in
adults with low-severity community-acquired pneumonia in the number of people
reporting adverse events (1 RCT, n=457, 15.4% versus 10.5%, RR 1.46, 95% CI
0.90 to 2.38 [NICE analysis]; moderate quality evidence), including nausea and
vomiting (1 RCT, n=457, 2.6% versus 0.44%, RR 6.03, 95% CI 0.73 to 49.66 [NICE
analysis]; low quality evidence), abdominal pain (1 RCT, n=457, 0.88% versus
0.44%, RR 2.01, 95% CI 0.18 to 22.0; low quality evidence), insomnia or headaches
and dizziness.

See GRADE profile: Table 57
Higher-dose versus lower-dose co-amoxiclav

A non-inferiority trial (Siquier et al. 2006) found that a 4000/250 mg daily dose of
co-amoxiclav (oral, 2000/125 mg twice daily for 7 to 10 days) was not significantly
different to a 2625/375 mg daily dose of co-amoxiclav (oral, 875/125 mg three times
daily for 7 to 10 days) in adults with low-severity community-acquired pneumonia
(approximately 88% of population pneumonia severity index score [PSI] class |, Il or
[11) for clinical response at test of cure (defined as no additional antibacterial therapy
required; 1 RCT, n=566, 83.7% versus 82.3%, RR 1.02, 95% CI1 0.94 to 1.10 [NICE
analysis]; high quality evidence) or bacteriological response at test of cure (1 RCT,
n=158, 85.3% versus 82.1%, RR 1.04, 95% CI 0.90 to 1.20 [NICE analysis]; high
quality evidence). There was also no significant difference in clinical response
between doses of co-amoxiclav in subgroup analysis of people with atypical
pathogen infection, S. pneumoniae infection or H. influenzae infection.

The doses of co-amoxiclav were not significantly different in adults with low-severity
community-acquired pneumonia for number of withdrawals due to adverse events (1
RCT, n=566, 3.2% versus 5.2%, RR 0.62, 95% CI 0.27 to 1.40 [NICE analysis]; low
quality evidence), including withdrawals due to diarrhoea, vomiting or abdominal
pain.

See GRADE profile: Table 58

Antibiotic dose in moderate- to high-severity community-acquired
pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.

Antibiotic dose frequency

No systematic reviews or randomised controlled trials met the inclusion criteria.
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Antibiotic course length

The evidence for antibiotic course length is available in a population of adults with
mixed severity community-acquired pneumonia. This evidence comes from 1
systematic review and meta-analysis of randomised controlled trials (RCTs; Li et al.
2007; 15 RCTs, n=2,796) and 1 RCT (El Moussaoui et al. 2006; n=119). Li et al.
2007 included adults with low- to moderate-severity community-acquired pneumonia
which was confirmed by chest x-ray. Outcome assessment was performed between
10 to 42 days. El Moussaoui et al. 2006 included adults with clinical and radiological
signs of pneumonia with low- to moderate-severity community-acquired pneumonia,
defined as a pneumonia severity index (PSI) score of 110 or less (class | to V), who
had improved after 72 hours.

Short- versus long-course antibiotics

A systematic review (Li et al. 2007) found that short-course antibiotics (3 to 7 days;
including macrolides [azithromycin or telithromycin], fluoroquinolones [levofloxacin or
gemifloxacin] and cephalosporins [ceftriaxone or cefuroxime]; doses unreported)
were not significantly different to long-course antibiotics (10 to 14 days; including co-
amoxiclav, macrolides [clarithromycin, erythromycin, roxithromycin or josamycin],
fluoroquinolones [levofloxacin] and cephalosporins [cefaclor, ceftriaxone or
cefuroxime], in 1 study unspecified 'multiple antibiotics' given; doses unreported) in
adults with low- to moderate-severity community-acquired pneumonia for mortality (8
RCTs, n unknown, relative risk [RR] 0.81, 95% confidence interval [Cl] 0.46 to 1.43
[raw data not reported]; very low quality evidence) or clinical failure (15 RCTs,
n=2,796, 21.4% versus 25.6%, RR 0.89, 95% CI1 0.78 to 1.02; low quality evidence).

See GRADE profile: Table 59

Short- versus long-course macrolide

A subgroup analysis within the systematic review by Li et al. (2007) found that short-
course macrolides (3 to 5 days; azithromycin or telithromycin [telithromycin used in 1
study]; doses unreported) were not significantly different to long-course macrolides
(10 to 14 days; erythromycin, josamycin, clarithromycin or roxithromycin, in 1 study
unspecified 'multiple antibiotics' given; doses unreported) in adults with low- to
moderate-severity community-acquired pneumonia for clinical failure (10 RCTs,
n=1,533, 17.2% versus 20.5%, RR 0.88, 95% CI1 0.71 to 1.09; very low quality
evidence).

See GRADE profile: Table 60
Short- versus long-course beta-lactam

A subgroup analysis within the systematic review by Li et al. (2007) found that short-
course beta-lactams (5 to 7 days; ceftriaxone or cefuroxime; doses unreported) were
not significantly different to long-course beta-lactams (10 days; ceftriaxone and
cefuroxime; doses unreported) in adults with low- to moderate-severity community-
acquired pneumonia for clinical failure (2 RCTs, n=296, 25.0, % versus 27.1%, RR
0.92, 95% CI 0.63 to 1.36; very low quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 61
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Short-course azithromycin versus long-course antibiotics

A subgroup analysis within the systematic review by Li et al. (2007) found that short-
course azithromycin (3 days; doses and route of administration unreported) was not
significantly different to long-course antibiotics (10 to 14 days; clarithromycin or
roxithromycin, in 1 study unspecified 'multiple antibiotics' given; doses and route of
administration unreported) in adults with low- to moderate-severity community-
acquired pneumonia for clinical failure (6 RCTs, n=734, 13.1% versus 20.2%, RR
0.61, 95% CI 0.34 to 1.10; very low quality evidence). A fixed effect model reported
by Li et al. indicated a significant improvement in clinical failure with long-course
azithromycin, however due to significant heterogeneity (1> = 54%) the random effects
model has been presented here.

No safety or tolerability data was reported.
See GRADE profile: Table 62
Short- versus long-course levofloxacin

A systematic review (Li et al. 2007) included 1 RCT comparing short- with long-
course levofloxacin in adults with community acquired pneumonia. NICE subgroup
analysis found that short course levofloxacin (5 days; unreported dose) was not
significantly different to long course levofloxacin (10 days; unreported dose) in adults
with low- to moderate-severity community-acquired pneumonia for clinical failure (1
RCTs, n=528, 28.5% versus 35.7%, RR 0.80, 95% CI 0.62 to 1.03 [NICE analysis];
low quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 63
Short- versus long-course amoxicillin

An RCT (El Moussaoui et al. 2006) found that short-course amoxicillin (3 days;
intravenous; unreported dose) was not significantly different to long-course
amoxicillin (8 days total; intravenous [unreported dose] with switch after 3 days to
oral, 750 mg three times daily) in adults with low- to moderate-severity community-
acquired pneumonia for clinical cure at day 10 or at day 28 in intention to treat
analysis (day 28: 1 RCT, n=119, 83.9% versus 77.8%, RR 1.08, 95% CI 0.91 to 1.18;
low quality evidence), bacteriological success or radiological success. There was
also no difference in the mean length of hospital stay between treatment arms (1
RCT, n=119, mean 7.9 days, standard deviation [SD] 6.5 to 9.3 versus 8.9 days SD
6.8 to 11.0, mean difference 1 day, 95% CI -1.3 to 3.2; low quality evidence).

Short-course amoxicillin was not significantly different to long-course amoxicillin in
adults with low- to moderate-severity community-acquired pneumonia for the number
of people reporting adverse events (1 RCT, n=119, 10.7% versus 20.6%, RR 0.52,
95% CI 0.21 to 1.27; very low quality evidence).

See GRADE profile: Table 64

Antibiotic route of administration in low-severity community-acquired
pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.
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Antibiotic route of administration in moderate- to high-severity
community-acquired pneumonia

The evidence for route of administration in adults with moderate- to high-severity
community-acquired pneumonia comes from 1 systematic review and meta-analysis
of randomised controlled trials (RCTs; Athanassa et al. 2008, 6 RCTs, n=1,219).
Athanassa et al. 2008 included hospitalised adults with moderate- to high-severity
community-acquired pneumonia, diagnosed through chest x-ray and the presence of
clinical signs of pneumonia. High-severity pneumonia was defined through the
presence of American Thoracic Society criteria for severe pneumonia, pneumonia
severity index (PSI) class IV or V or CURB-65 (confusion, urea, respiratory rate,
blood pressure, age >65) score llI-V.

Intravenous antibiotics with switch to oral antibiotics versus continuous
intravenous antibiotics

A systematic review (Athanassa et al. 2008) compared intravenous antibiotics (co-
amoxiclav, ceftriaxone, levofloxacin or cefuroxime) plus a switch to oral antibiotics
after 2 to 4 days of intravenous antibiotics and clinical improvement (co-amoxiclav,
cefpodoxime plus clarithromycin, erythromycin, levofloxacin or cefuroxime) with
continuous intravenous antibiotics (cefuroxime, ceftriaxone and co-amoxiclav). Total
course length is not reported.

Intravenous antibiotics with switch to oral antibiotics was not significantly different to
continuous intravenous antibiotics in adults with moderate- to high-severity
community-acquired pneumonia for mortality (5 RCTs, n=1,132, 5.0% versus 6.1%,
relative risk [RR] 0.82, 95% confidence interval [CI] 0.51 to 1.31 [NICE analysis]; very
low quality evidence), treatment success (3 RCTs, n=987, 76.5% versus 78.3%, RR
0.95, 95% CI 0.84 to 1.06; low quality evidence) or the number of people with
recurrent infection (very low quality evidence).

Intravenous antibiotics with switch to oral antibiotics resulted in significantly fewer
days in hospital compared with continuous intravenous treatment in adults with
moderate- to high-severity community-acquired pneumonia (5 RCTs, n=526, mean
difference 3.34, 95 % CI 4.42 to 2.25; very low quality evidence).

Intravenous antibiotics with switch to oral antibiotics also resulted in significantly
fewer people reporting adverse events (4 RCTs, n=877, 21.6% versus 30.1%, RR
0.73, 95% CI 0.59 to 0.92, number needed to harm [NNH] 12 [7 to 36] [NICE
analysis]; very low quality evidence), people withdrawing due to adverse events (4
RCTs, n=867, 3.8% versus 7.8%, RR 0.51, 95% CI 0.29 to 0.91, NNH 26 [14 to 113]
[NICE analysis]; very low quality evidence) and number of people reporting phlebitis
(3 RCTs, n=987, 2.8% versus 8.7%, RR 0.35, 95% CI 0.20 to 0.62, NNH 17 [11 to
33]; low quality evidence). However, there was no significant difference in the
number of people reporting gastrointestinal adverse events. The outcomes reported
did not significantly change in NICE subgroup analysis of antibiotics available in the
UK.

See GRADE profile: Table 65

Antibiotics in children

The evidence for antibiotics in children has been divided pragmatically into 2 groups,
non-severe and severe community-acquired pneumonia. The reason for using this
stratification, and not the one used in adults (low and moderate to high severity) is
thatthe systematic review on antibiotics in children (Lodha et al. 2013) which makes

40

© National Institute for Health and Care Excellence, 2019. All rights reserved.


https://www.nice.org.uk/Glossary?letter=S
https://www.nice.org.uk/Glossary?letter=M
https://www.nice.org.uk/Glossary?letter=R
https://www.ncbi.nlm.nih.gov/pubmed/19016574
https://www.nice.org.uk/Glossary?letter=R
https://www.nice.org.uk/Glossary?letter=C
https://www.nice.org.uk/Glossary?letter=N

AL WON -

o]

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
42
43
44
45
46

3.21

3.2.2

3.2.3

DRAFT FOR CONSULTATION
Evidence summary

up a large proportion of the evidence presented in this section, stratifies evidence
using the non- severe and severe criteria rather than the low and moderate to severe
criteria.. When the severity of community-acquired pneumonia was not reported by a
study, treatment setting (community or hospital) has been used as a proxy for
severity.

Antibiotic prescribing strategies in non-severe community-acquired
pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.

Antibiotic prescribing strategies in severe community-acquired
pneumonia

The evidence for antibiotic prescribing strategies in children with severe community-
acquired pneumonia comes from 1 non-inferiority randomised controlled trial (RCT;
In-iw et al. 2015) including 57 children aged between 1 month to 5 years, hospitalised
with community-acquired pneumonia (defined as at least 2 criteria from age-specific
cut-offs for increased respiratory rate, chest retraction, respiratory distress and
abnormal chest radiography). Children admitted to intensive care were excluded.
Switch to oral antibiotics was based on core body temperature dropping below
37.8°C for at least 8 hours and clinical signs becoming stable. Standard medical
procedure was based on switching to oral antibiotics after at least 48 hours
dissipation of fever. The majority of children in both treatment arms started on
intravenous 3" generation cephalosporin and switched to oral co-amoxiclav or oral
3 generation cephalosporin. There is a high risk of bias as treatment was given to
both groups by the same physicians, who were shown to change their practice for
standard medical practice according to the results found in the early switch arm.

Intravenous antibiotics with switch to oral antibiotics versus standard medical
procedure

Intravenous antibiotics (most given 3™ generation cephalosporins [unspecified];
unreported dose or course length) with switch to oral antibiotics (co-amoxiclav or 3™
generation cephalosporin [unspecified]; unreported dose or course length) was
significantly better at reducing the length of hospital stay compared with standard
medical procedure (with the same antibiotics) in children aged 1 month to 5 years
hospitalised with community-acquired pneumonia (1 RCT, n=57, mean [standard
deviation] 3.81 days [1.6] versus 4.77 days [1.5], mean difference —0.96 days, 95%
confidence interval [CI] =1.77 to —0.15; very low quality evidence). However, switch
to oral antibiotics was not significantly different to standard medical procedure for
readmission rate within 30 days of discharge (very low quality evidence).

See GRADE profile: Table 66

Choice of antibiotic in non-severe community-acquired pneumonia

The evidence review for a single antibiotic compared with another single antibiotic,
and a single antibiotic compared with dual antibiotics in non-severe community-
acquired pneumonia in children is based on 1 systematic review and meta-analysis
of randomised controlled trials (RCTs; Lodha et al. 2013). The systematic review
included 29 RCTs in 14,188 children and young people under 18 years of age with
non-severe, severe or very severe community-acquired pneumonia. Community-
acquired pneumonia was defined as the case definition of pneumonia, as given by
the World Health Organization (WHO) or radiologically confirmed pneumonia
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acquired in the community. The systematic review excluded studies of pneumonia
acquired post-hospitalisation, in immunocompromised children, or children with
underlying illnesses such as congenital heart disease or those with an immune
deficient state.

The evidence in children with non-severe community-acquired pneumonia is
presented here, with treatment setting (community or hospital) used as a proxy for
severity where severity was not reported.

Single antibiotic compared with another single antibiotic
Azithromycin versus erythromycin

Azithromycin (oral; 10 mg/kg on day 1 followed by 5 mg/kg/day for 4 days or
10mg/kg/day for 3 days) was not significantly different to erythromycin (oral;

40 mg/kg/day for 10 days and unreported details in 1 RCT) in children aged between
1 month to 16 years with non-severe community-acquired pneumonia for cure rate
between days 10 to 19 (3 RCTs, n=363, 77.8% versus 75.2%, relative risk [RR] 1.04,
95% confidence interval [CI] 0.92 to 1.18 [NICE analysis]; low quality evidence) or
failure rate between days 10 to 19 (3 RCTs, n=392, 2.5% versus 3.8%, RR 0.69,
95% CI1 0.21 to 2.29 [NICE analysis]; very low quality evidence).

Azithromycin was not significantly different to erythromycin for children with non-
severe community-acquired pneumonia for the number of side effects (2 RCTs,
n=153, 20.2% versus 20.3%, RR 0.93, 95% CI 0.25 to 3.46 [NICE analysis]; very low
quality evidence).

See GRADE profile: Table 67
Clarithromycin versus erythromycin

Clarithromycin (oral; 15 mg/kg/day for 10 days) was not significantly different to
erythromycin (oral; 40 mg/kg/day for 10 days) in children aged between 3 to 16 years
with non-severe community-acquired pneumonia for cure rate (1 RCT, n=234, 83.9%
versus 76.4%, RR 1.10, 95% CI1 0.96 to 1.25 [NICE analysis]; high quality evidence),
clinical success rate (1 RCT, n= 234, 97.6% versus 95.5%, RR 1.02, 95% CI 0.97 to
1.07 [NICE analysis]; high quality evidence) or failure rate (1 RCT, 234, 2.4% versus
4.5%, RR 0.53, 95% CI1 0.13 to 2.18 [NICE analysis]; low quality evidence).

There was no significant difference in the number of adverse events between
clarithromycin and erythromycin (1 RCT, n=260, 24.1% versus 22.8%, RR 1.05, 95%
Cl1 0.68 to 1.64 [NICE analysis]; low quality evidence).

See GRADE profile: Table 68
Azithromycin versus co-amoxiclav

Azithromycin (oral; 10 mg/kg on day 1 followed by 5 mg/kg/day for 4 days) was not
significantly different to co-amoxiclav (oral; 40 mg/kg/day for 10 days and unreported
details in 1 RCT) in children aged between 6 months to 16 years with non-severe
community-acquired pneumonia for cure rate (1 RCT, n=188, 67.2% versus 66.7%,
RR 1.01, 95% CI 0.81 to 1.25 [NICE analysis]; high quality evidence), failure rate (2
RCT, n= 276, 7.3% versus 5.4%, RR 1.20, 95% CI 0.45 to 3.21 [NICE analysis]; low
quality evidence), or improvement (1 RCT, n=188, 24.0% versus 27.0%, RR 0.89,
95% CI1 0.53 to 1.48 [NICE analysis]; low quality evidence).

Azithromycin showed significantly fewer side effects than co-amoxiclav for children
with non-severe community-acquired pneumonia (2 RCTs, n=278, 11.6% versus
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46.4%, RR 0.27, 9% CI1 0.17 to 0.45, number needed to harm [NNH] 3 [2 to 4], [NICE
analysis]; moderate quality evidence).

See GRADE profile: Table 69

Co-amoxiclav versus amoxicillin

Co-amoxiclav (oral; 125 mg or 62.5 mg, plus amoxicillin 250 mg or 500 mg three
times daily for 10 days) was significantly better than amoxicillin (oral; 250 mg or

500 mg three times daily for 10 days) in children aged between 2 to 12 years with
non-severe community-acquired pneumonia for improving cure rate (1 RCT, n=100,
94.0% versus 60.0%, RR 1.57, 95% CI 1.24 to 1.99, number needed to treat [NNT] 3
[2 to 6] [NICE analysis]; low quality evidence), and improving poor or no response
rate (1 RCT, n= 100, 2.0% versus 20%, RR 0.10, 95% CI 0.01 to 0.75, NNT 6 [3 to
16] [NICE analysis]; moderate quality evidence).

There was no significant difference in the number of complications or side effects
between co-amoxiclav and amoxicillin (1 RCT, n=100, 4.0% versus 0.0%, RR 5.00,
95% CI1 0.25 to 101.58 [NICE analysis]; very low quality evidence).

See GRADE profile: Table 70
Co-trimoxazole versus amoxicillin

Co-trimoxazole (oral; 7 to 11 mg/kg/day for 5 days or 20/4 mg/kg/day for 5 days) was
not significantly different to amoxicillin (oral; 31 to 51 mg/kg/day for 3 days or

25 mg/kg/day for 5 days) in children aged 2 to 59 months with non-severe
community-acquired pneumonia for cure rate (2 RCTs, n=1,732, 82.6% versus
84.2%, RR 1.00, 95% CI 0.92 to 1.09 [NICE analysis]; low quality evidence), failure
rate (2 RCTs, n=1,750, 17.7% versus 15.7%, RR 1.16, 95% CI1 0.94 to 1.43 [NICE
analysis]; low quality evidence) or death rate (2 RCTs, n=2,050, 0.18% versus 0.0%,
RR 2.10, 95% CI 0.23 to 19.50 [NICE analysis]; low quality evidence).

There was no significant difference in the number of children changing antibiotics
between co-trimoxazole and amoxicillin (moderate quality evidence).

See GRADE profile: Table 71

Cefpodoxime versus co-amoxiclav

Cefpodoxime (oral; 5 to 12 mg/kg/day for 10 days) was not significantly different to
co-amoxiclav (oral; 6 to 13 mg/kg/day for 10 days) in children aged between 3
months to 11.5 years with non-severe community-acquired pneumonia for response
rate at end of treatment (1 RCT, n=278, 95.2% versus 96.7%, RR 0.98, 95% CI 0.94
to 1.04 [NICE analysis]; low quality evidence).

There was no significant difference in the number of adverse events between
cefpodoxime and co-amoxiclav (very low quality evidence).

See GRADE profile: Table 72
Amoxicillin versus chloramphenicol

The systematic review (Lodha et al 2013) conducted an indirect comparison of
amoxicillin (oral; 25 mg/kg/day or 45mg/kg/day for 5 days) compared with
chloramphenicol (oral; unreported dose) in children aged between 2 to 59 months
with non-severe community-acquired pneumonia. Amoxicillin was significantly better
than chloramphenicol for improving cure rate (1 RCT, n=796, 83.9% versus 54.9%,
RR 1.53, 95% CI 1.23 to 1.89, NNT 4 [3 to 6] [NICE analysis]; moderate quality
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evidence) and reducing failure rate (1 RCT, n=1,065, 15.9% versus 22.5%, RR 0.70,
95% CI1 0.49 to 0.99, NNT 16 [NICE analysis]; low quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 73

Single antibiotic compared with dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.

Dual antibiotics compared with other dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.

Choice of antibiotic in severe community-acquired pneumonia

The evidence review for a single antibiotic compared with another single antibiotic,
and a single antibiotic compared with dual antibiotics in severe community-acquired
pneumonia in children is based on 1 systematic review and meta-analysis of
randomised controlled trials (RCTs; Lodha et al. 2013; 29 RCTs, n=14,188) and 2
RCTs (Cannavino et al. 2016; n=161) and Blumer et al. 2016; n=40).

The evidence in children with severe community-acquired pneumonia is presented
here, with treatment setting (community or hospital) used as a proxy for severity
where severity was not reported.

Children and young people aged under 18 years of age were included if they were
described as having severe or very severe community-acquired pneumonia, or as
requiring hospitalisation.

Community acquired-pneumonia was defined as pneumonia acquired in the
community: with the case definition of pneumonia, as given by the World Health
Organisation (WHO); radiologically confirmed pneumonia; or clinical symptoms of
pneumonia with the presence of 1 physiological test result supportive of pneumonia
diagnosis. Complicated community-acquired pneumonia was defined as pneumonia
with at least one further complication, including: empyema, pulmonary abscess,
previous influenza-type iliness or treatment in an intensive care unit.

Exclusion criteria included co-morbidities including renal insufficiency, congenital
heart disease and immune deficiency and in some cases children who were
suspected to have a non-susceptible infection.

Single antibiotic compared with another single antibiotic
Amoxicillin versus penicillins

A systematic review (Lodha et al. 2013) found that amoxicillin (oral; 45 mg/kg/day, or
for 6 months to 12 years of age 8 mg/kg/dose three times daily and above 12 years
of age 500 mg three times daily; unreported course length) was not significantly
different to penicillin (unspecified; intramuscular 200,000 1U/kg or intravenous

25 mg/kg/ dose four times daily; unreported course length) in children with severe
community-acquired pneumonia aged between 3 to 59 months (as reported in 1
RCT; age not reported in 1 RCT) for failure rate at 48 hours, failure rate at 5 days or
failure rate at 14 days (1 RCT, n=1,702, 27.0% versus 26.2%, RR 1.03, 95% CI1 0.88
to 1.21 [NICE analysis]; high quality evidence). There was also no significant
difference between amoxicillin and penicillin in death rate (2 RCTs, n=1,905, 0.0%
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versus 0.7%, RR 0.07, 95% CI 0.0 to 1.18 [NICE analysis]; moderate quality
evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 74
Amoxicillin versus ampicillin

A systematic review (Lodha et al. 2013) found that amoxicillin (oral syrup; 80 to

90 mg/kg per day in 2 doses, unreported course length) was not significantly different
to ampicillin (intravenous; 100 mg/kg per day in 4 doses for 48 hours ) in children
with severe community-acquired pneumonia, either hospitalised (ampicillin group) or
treated at home (amoxicillin group), aged between 3 to 59 months for failure rate
before day 14 (defined as clinical deterioration, inability to take oral medication due to
persistent vomiting, development of a co-morbid condition requiring an antibiotic,
persistence of fever or lower chest in-drawing, hospitalisation associated with
pneumonia, serious adverse event, withdrawn from study or death; 1 RCT, n=2,037,
7.5% versus 8.6%, RR 0.87, 95% CI1 0.65 to 1.17 [NICE analysis]; moderate quality
evidence), relapse rates (1 RCT, n=1,873, 2.6% versus 3.4%, RR 0.79, 95% CIl 0.47
to 1.32 [NICE analysis]; low quality evidence) or death (1 RCT, n=2,037, 0.1% versus
0.4%, RR 0.25, 95% CI 0.03 to 2.2 [NICE analysis]; low quality evidence).

See GRADE profile: Table 75
Amoxicillin versus cefuroxime

A systematic review (Lodha et al. 2013) found that amoxicillin (intravenous;

75 mg/kg/d in 3 doses) was not significantly different to cefuroxime (intravenous,

75 mg/kg/d in 3 doses) in children hospitalised with community-acquired pneumonia
aged between 3 to 72 months for cure rate (defined as a return of respiratory rate to
age specific normal range; unreported follow up period 1 RCT, n=84, 97.6% versus
95.2%, relative risk [RR] 1.02, 95% confidence interval [CI] 0.94 to 1.11 [NICE
analysis]; moderate quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 76
Amoxicillin versus clarithromycin

A systematic review (Lodha et al. 2013) found that amoxicillin (intravenous;

75 mg/kg/day in 3 doses) was not significantly different to clarithromycin
(intravenous; 15 mg/kg/day in 2 doses) in children hospitalised with community-
acquired pneumonia for cure rate (defined as return of respiratory rate to age specific
normal range; unreported follow up period; 1 RCT, n=82, 97.6% versus 97.5%, RR
1.00, 95% CI 0.93 to 1.07 [NICE analysis]; moderate quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 77
Levofloxacin versus beta-lactam antibiotics

A non-inferiority trial included in a systematic review (Lodha et al. 2013) found that
levofloxacin (either oral 10mg/kg/dose twice daily or intravenous 10mg/kg/dose every
12 hours) was not significantly different to treatment with either co-amoxiclav (oral;
twice daily, including amoxicillin at 22.5 mg/kg/dose, in 7:1 dose of amoxicillin:
clavulanic acid) or ceftriaxone (intravenous 25 mg/kg/dose every 12 hours, up to
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4 g/day) in children with severe community-acquired pneumonia aged between 6
months to 5 years for cure rate (defined as resolution of signs and symptoms
associated with active infection along with an improvement or lack of progression of
abnormal findings of chest roentgenogram at 10 to 17 days; 1 RCT, n= 539, 94.3%
versus 94.0% RR 1.00, 95% CI1 0.96 to 1.05 [NICE analysis]; moderate quality
evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 78
Cefuroxime versus clarithromycin

A systematic review (Lodha et al. 2013) found that cefuroxime (intravenous;

75 mg/kg/day in 3 doses, unreported course length) was not significantly different to
clarithromycin (intravenous; 15 mg/kg/day in 2 doses, unreported course length) in
children hospitalised with community-acquired pneumonia aged between 3 to 72
months for cure rate (defined as return of respiratory rate to age specific normal
range; unreported follow up period; 1 RCT, n=82, 95.2% versus 97.5%, RR 0.98,
95% CI10.90 to 1.06 [NICE analysis]; moderate quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 79
Co-trimoxazole versus chloramphenicol

A systematic review (Lodha et al. 2013) found that co-trimoxazole (details
unreported) was not significantly different to chloramphenicol (details not reported) in
children with severe community-acquired pneumonia and malnutrition aged under 5
years for cure rate (1 RCT, n=111, 70.9% versus 69.6%, RR 1.02, 95% CI 0.80 to
1.30 [NICE analysis]; moderate quality evidence), failure rate (1 RCT, n=111, 29.1%
versus 28.6%, RR 1.02, 95% CI 0.57 to 1.83 [NICE analysis]; low quality evidence),
relapse rate (1 RCT, n=111, 7.3% versus 7.1%, RR 1.02, 95% CI 0.27 to 3.87 [NICE
analysis]; low quality evidence) or death rate (1 RCT, n=111, 14.5% versus 7.1%, RR
2.04, 95% CI 0.65 to 6.37 [NICE analysis]; low quality evidence).

There was no significant difference in the number of children needing to change
antibiotics between co-trimoxazole and chloramphenicol treatment (low quality
evidence).

See GRADE profile: Table 80
Ceftaroline fosamil versus ceftriaxone

An RCT (Cannavino et al. 2016) found that ceftaroline fosamil (intravenous; <33kg,
12 mg/kg; >33kg, 400 mg, three times daily, after 3 days switched to co-amoxiclav if
stable) was not significantly different to ceftriaxone (intravenous; 75 mg/kg/day to
maximum 4 g/day, twice daily, after 3 days switched to co-amoxiclav if stable) in
children hospitalised with community-acquired pneumonia aged between 2 months to
18 years for clinical response at day 4 (1 RCT, n=143, 69.2% versus 66.7%, RR
1.04, 95% CI 0.80 to 1.35 [NICE analysis]; moderate quality evidence), clinical cure
at the end of treatment (1 RCT, n=143, 91.6% versus 88.9%, RR 1.03, 95% CI 0.91
to 1.17 [NICE analysis]; high quality evidence) or clinical failure at the end of
treatment (1 RCT, n=143, 6.5% versus 11.1%, RR 0.59, 95% CI1 0.18 to 1.90 [NICE
analysis]; low quality evidence).
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There was no significant difference in the number of children with 1 or more adverse
events (1 RCT, n=160, 45.5% versus 46.2%, RR 0.98, 95% CI 0.67 to 1.46 [NICE
analysis]; low quality evidence), with 1 or more serious adverse events (1 RCT,
n=160, 5.0% versus 2.6%, RR 1.93, 95% CI 0.24 to 15.57 [NICE analysis]; low
quality evidence), or discontinuing study drug due to an adverse event (low quality
evidence) between ceftaroline fosamil and ceftriaxone.

See GRADE profile: Table 81

Single antibiotic compared with other dual antibiotics
Benzylpenicillin plus gentamicin versus co-amoxiclav

A systematic review (Lodha et al. 2013) found that benzylpenicillin (intravenous;
50,000 mg/kg) plus gentamicin (intravenous; 2.5 mg/kg, three times daily for at least
3 days, followed by oral amoxicillin substituted for benzylpenicillin) was not
significantly different to co-amoxiclav (intravenous; 30 mg/kg twice daily for at least 3
days, followed by oral co-amoxiclav when able to feed) in children with severe or very
severe community-acquired pneumonia with hypoxemia, aged between 2 to 59
months for failure rate (1 RCT, n=71, 2.6% versus 3.0%, RR 0.87, 95% CI 0.06 to
13.35 [NICE analysis]; low quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 82
Penicillins plus chloramphenicol versus ampicillin

A systematic review (Lodha et al. 2013) found that ampicillin (intravenous or
intramuscular; 100 mg/kg/day for 48 hours, followed by oral; unreported course
length) was not significantly different to penicillins (unspecified; intravenous; 100,000
IU/kg/day) plus chloramphenicol (intravenous; 100 mg/kg/day) in children
hospitalised with community-acquired pneumonia, aged between 5 months to 4 years
for cure rate (unreported follow up; 1 RCT, n=101, 80.8% versus 89.8%, RR 0.90,
95% CI1 0.76 to 1.06 [NICE analysis]; moderate quality evidence) or duration of
hospital stay (1 RCT, n=101, mean [standard deviation] 6.19 days [2.78] versus 6.29
days [2.50], mean difference —0.1 days, 95% CIl -1.13 to 0.93; moderate quality
evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 83
Benzyipenicillin plus chloramphenicol versus chloramphenicol

A systematic review (Lodha et al. 2013) found that benzylpenicillin (intramuscular;
unreported dose or course length) plus chloramphenicol (intramuscular with oral
switch; unreported dose or course length) was not significantly different to
chloramphenicol (intramuscular with oral switch; unreported dose or course length) in
children with severe community-acquired pneumonia (unclear age) for death rate (1
RCT, n=748, 12.7% versus 16.7%, RR 0.76, 95% CI 0.54 to 1.08 [NICE analysis];
moderate quality evidence).

There was no significant difference in the need to change antibiotics between
penicillin plus chloramphenicol and chloramphenicol alone (low quality evidence).

See GRADE profile: Table 84
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Chloramphenicol versus ampicillin plus gentamicin

A systematic review (Lodha et al. 2013) found that chloramphenicol (75 mg/kg/d
given in 3 doses for minimum of 5 days, followed by oral chloramphenicol 75 mg/kg/d
to complete 10 days antibiotic treatment; route of administration unclear) was
significantly worse than ampicillin (200 mg/kg/d in 4 doses every 6 hours; route of
administration unclear) plus gentamicin (7.5 mg/kg/d as a single daily dose; route of
administration unclear) for a minimum of 5 days (followed by oral amoxicillin to
complete 10 days antibiotic treatment) in children with very severe pneumonia, aged
2 to 59 months for failure at day 5 (1 RCT, n=958, 16.1% versus 11.3%, RR 1.43,
95% CI 1.03 to 1.97, number needed to treat [NNT] 21 [10 to 217] [NICE analysis];
moderate quality evidence), failure at day 10 (1 RCT, n=958, 19.2% versus 14.0%,
RR 1.37, 95% CI 1.03 to 1.83, NNT 20 [10 to 193] [NICE analysis]; moderate quality
evidence) and failure at day 21 (1 RCT, n=958, 21.5% versus 16.1%, RR 1.34, 95%
C11.02 to0 1.75, NNT 19 [9 to 203] [NICE analysis]; moderate quality evidence).
However, there was no significant difference in death rate with chloramphenicol
compared with ampicillin plus gentamicin (1 RCT, n=958, 8.4% versus 5.2%, RR
1.60, 95% CI 0.99 to 2.59 [NICE analysis]; moderate quality evidence).

Significantly more children given chloramphenicol compared with ampicillin plus
gentamicin needed to change antibiotics before day 21 (1 RCT, n=958, 13.4% versus
8.6%, RR 1.56, 95% CI 1.08 to 2.26, NNH 21 [11 to 117] [NICE analysis]; moderate
quality evidence).

See GRADE profile: Table 85
Penicillins plus gentamicin versus chloramphenicol

A systematic review (Lodha et al. 2013) found that penicillins (unspecified; 50 mg/kg
every 6 hours; route of administration unclear) plus gentamicin (7.5 mg/kg/d single
dose; route of administration unclear) for at least 5 days was not significantly different
to chloramphenicol (intramuscular; 25 mg/kg every 6 hours for at least 5 days) in
children with severe community-acquired pneumonia, aged 1 to 59 months for death
rate (1 RCT, n=1,116, 5.2% versus 6.4%, RR 1.24, 95% CI1 0.77 to 1.99 [NICE
analysis]; moderate quality evidence). However, readmission to hospital before 30
days was significantly lower with penicillin plus gentamicin compared with
chloramphenicol (1 RCT, n=1116, 5.7% versus 8.9%, RR 1.56, 95% CI 1.01 to 2.39,
NNT 32 [16 to 690] [NICE analysis]; moderate quality evidence).

There was no significant difference in the number of adverse events or the need to
change antibiotic between penicillin plus gentamicin and chloramphenicol (number of
adverse events: 1 RCT, n=1,116, 22.1% versus 26.3%, RR 1.19, 95% CI| 0.97 to 1.47
[NICE analysis]; moderate quality evidence).

See GRADE profile: Table 86
Chloramphenicol plus penicillins versus ceftriaxone

A systematic review (Lodha et al. 2013) found that chloramphenicol (intravenous;

15 mg/kg every 6 hours) plus penicillin (unspecified; 25,000 1U/kg every 4 hours) was
not significantly different to ceftriaxone (intravenous; 50 mg/kg every 12 hours) in
children with severe community-acquired pneumonia, aged 6 months to 16 years for
cure rate (unreported follow up; 1 RCT, n=97, 84.8% versus 80.4%, RR 1.05, 95% CI
0.88 to 1.27 [NICE analysis]; low quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 87
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Ceftriaxone plus vancomycin versus ceftaroline fosamil

An RCT (Blumer et al. 2016) found that ceftaroline fosamil (intravenous; 15mg/kg [or
600 mg if weight <40 kg] for >6 months or 10mg/kg for <6 months of age, every 8
hours for a minimum of 3 days) was not significantly different to ceftriaxone
(intravenous; 75mg/kg/day [up to 4g/day] for a minimum of 3 days) plus vancomycin
(intravenous; 15 mg/kg every 6 hours for a minimum of 3 days) in children
hospitalised for community-acquired pneumonia, aged between 2 months and 18
years for clinical cure at the end of treatment (1 RCT, n=38, 82.8% versus 77.8%, RR
1.06, 95% CI 0.72 to 1.57 [NICE analysis]; low quality evidence), clinical response at
day 4 (1 RCT, n=38, 51.7% versus 66.7%, RR 0.78, 95% CI 0.43 to 1.39 [NICE
analysis]; low quality evidence), or clinical failure (1 RCT, n=38, 10.3% versus 0.0%,
RR 2.33, 95% CI1 0.13 to 41.48 [NICE analysis]; low quality evidence).

Significantly fewer children had 1 or more adverse events with ceftaroline fosamil
compared with ceftriaxone plus vancomycin (1 RCT, n=40, 40.0% versus 80.0%, RR
0.50, 95% CI 0.29 to 0.86, NNH 3 [1 to 10] [NICE analysis]; moderate quality
evidence). However, there was no significant difference between ceftaroline fosamil
and ceftriaxone plus vancomycin for the number of children with 1 or more serious
adverse events (1 RCT, n=40, 0.0% versus 10.0%, RR 0.12, 95% CI 0.01 to 2.69
[NICE analysis]; low quality evidence), or discontinuation of IV study drug due to
adverse event (low quality evidence).

See GRADE profile: Table 88

Dual antibiotics compared with other dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.

Antibiotic dose in non-severe community-acquired pneumonia

The evidence for antibiotic dose in children with non-severe community-acquired
pneumonia comes from 1 non-inferiority randomised controlled trial (RCT; Hazir et al.
2007; n=876). High- versus low-dose amoxicillin was compared including children
with non-severe community-acquired pneumonia (defined by age specific respiratory
rate, without lower chest indwelling).

Low-dose versus high-dose amoxicillin

Low-dose amoxicillin (45 mg/kg/day divided into 3 doses for 3 days) was not
significantly different to high-dose amoxicillin (90 mg/kg/day divided into 3 doses for 3
days) in children aged between 2 to 59 months with non-severe community-acquired
pneumonia for improvement by day 5 (defined as respiratory rate more than 5
breaths/minute slower than baseline; 1 RCT, n=876, 95.4% versus 94.3%, risk ratio
[RR] 1.01, 95% confidence interval [Cl] 0.98 to 1.04; moderate quality evidence) or
clinical cure by day 14 (defined as respiratory rate less than age specific range; 1
RCT, n=876, 94.1% versus 92.0%, RR 1.02, 95% CI 0.99 to 1.06 [NICE analysis];
moderate quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 89

Antibiotic dose in severe community-acquired pneumonia

The evidence for antibiotic dose in children (aged 3 months to 15 years) with severe
community-acquired pneumonia comes from 1 randomised controlled trial (RCT;
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Amarilyo et al. 2014; n=35). High- versus low-dose intravenous benzylpenicillin was
compared in stable, hospitalised children with community-acquired pneumonia
(defined as fever over 38.0°C and chest radiograph evidence of lobar segmental
pneumonia). When appropriate, children in both arms were switched to oral
amoxicillin to complete 14 days of treatment.

Low-dose versus high-dose benzylpenicillin

Low-dose benzylpenicillin (intravenous; 200,000 IU/kg/day divided into 4 doses) was
not significantly different to high-dose benzylpenicillin (intravenous, 400,000
IU/kg/day divided into 4 doses) for children aged 3 months to 15 years hospitalised
with community-acquired pneumonia for duration of hospital stay (1 RCT, n=35,
mean [standard deviation] 2.63 days [0.5] versus 3.06 days [1.47], mean difference
0.43 days, 95% confidence interval [CI] —=1.15 to 0.29; low quality evidence), duration
of intravenous treatment or decreasing levels of c-reactive protein (low quality
evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 90

Antibiotic dose frequency in non-severe community-acquired
pneumonia

The evidence for dose frequency in children with non-severe community-acquired
pneumonia comes from 1 non-inferiority randomised controlled trial (RCT; Vilas-Boas
et al. 2014, n=820). Amoxicillin twice daily was compared with amoxicillin three times
daily in children aged between 2 to 59 months with non-severe community-acquired
pneumonia (defined as respiratory complaints and the detection of lower respiratory
findings plus presence of pulmonary infiltrate or consolidation on the chest
radiograph). Children with signs of severe community-acquired pneumonia, including
lower chest indwelling or danger signs such as seizures, inability to drink and
somnolence were excluded.

Amoxicillin twice daily versus three times daily

Amoxicillin (oral, 50mg/kg/day for 10 days [plus placebo]) given twice daily was not
significantly different to amoxicillin (oral, 50mg/kg/day for 10 days) three times daily
in children aged 2 to 59 months with non-severe community-acquired pneumonia for
failure rates at day 5 (1 RCT, n=773, 23.0% versus 21.8%, relative risk [RR] 1.05,
95% confidence interval [CI] 0.81 to 1.37 [NICE analysis]; low quality evidence) or
failure rates at day 14 (1 RCT, n=745, 32.8% versus 36.7%, RR 0.89, 95% CI 0.73 to
1.09 [NICE analysis]; low quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 91

Antibiotic dose frequency in severe community-acquired pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.

Antibiotic course length in non-severe community-acquired pneumonia

Evidence on antibiotic course length in non-severe community-acquired pneumonia
is based on 1 systematic review and meta-analysis (Haider et al. 2011; 4 randomised
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controlled trials [RCTs], n=6,177) and 1 non-inferiortiy RCT (Greenberg et al. 2014,
n=66).

Three day courses of amoxicillin or co-trimoxazole were compared with 5 day
courses of the same antibiotic, in children aged between 2 to 59 months with non-
severe community-acquired pneumonia (defined as community-acquired pneumonia
with cough or difficult, fast breathing with respiratory rate of 50 breaths per minute or
more for children aged 2 months to 11 months, or respiratory rate of 40 breaths per
minute or more for children aged 12 months to 59 months). Children with severe or
very severe community-acquired pneumonia or chronic illness were excluded, and
the studies were set in India, Pakistan, Philippines, Indonesia and Bangladesh
(Haider et al. 2011).

Ten day courses of amoxicillin were compared with 3 and 5 day courses in children
treated in the community aged between 6 to 59 months with radiologically confirmed
alveolar community-acquired pneumonia (defined as a dense opacity that may be
fluffy consolidation within the lung). The study was conducted in Israel (Greenberg et
al. 2014).

3 days versus 5 days treatment with the same antibiotic

A systematic review (Haider et al. 2011) found that a 3 day course of amoxicillin

(oral, 125mg or 15 mg/kg every 8 hours) or co-trimoxazole (oral, 30 to 45 mg/kg/day
or 80 mg twice daily [aged >12 months] or 40 mg twice daily [aged <12 months]) was
not significantly different to a 5 day course of the same antibiotic in children aged 2 to
59 months with non-severe community-acquired pneumonia for clinical cure (3 RCTSs,
n=5,763, 89.3% versus 90.0%, relative risk [RR] 0.99, 95% confidence interval [Cl]
0.97 to 1.01, moderate quality evidence) or relapse rate (4 RCTs, n=5,469, 4.0%
versus 3.7%, RR 1.09, 95% CI 0.84 to 1.42, low quality evidence).

No safety or tolerability data was reported.
See GRADE profile: Table 92
3 days versus 5 days amoxicillin

A subgroup analysis within a systematic review (Haider et al. 2011) found that a 3
day course of amoxicillin (oral, 125mg or 15 mg/kg every 8 hours) was not
significantly different to a 5 day course of amoxicillin (same dose) in children with
non-severe community-acquired pneumonia for clinical cure (2 RCTs, n=4,012,
88.6% versus 89.7%, RR 0.99, 95% CI 0.97 to 1.01, moderate quality evidence) or
relapse rate (2 RCTs, n=3,577, 2.5% versus 2.3%, RR 1.05, 95% CI 0.69 to 1.60,
very low quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 93

3 days versus 5 days co-trimoxazole

A subgroup analysis within a systematic review (Haider et al. 2011) found that a 3
day course of co-trimoxazole (oral, 30 to 45 mg/kg/day, 80 mg twice daily [aged >12
months] or 40 mg twice daily [aged <12 months]) was not significantly different to a 5
day course of co-trimoxazole (same dose) in children with non-severe community-
acquired pneumonia for clinical cure (1 RCT, n=1,751, 90.9% versus 90.6%, RR
1.00, 95% CI 0.97 to 1.03, moderate quality evidence) or relapse rate (2 RCTs, n=
1,892, 6.9% versus 6.2%, RR 1.12, 95% CI 0.80 to 1.58, low quality evidence).
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No safety or tolerability data was reported.

See GRADE profile: Table 94
3 days versus 10 days amoxicillin

A non-inferoirty trial (Greenberg et al. 2014) found that a 3 day course of amoxicillin
(80 mg/kg/day divided into 3 doses) was significantly worse than a 10 day course of
amoxicillin (same dose) in children aged 6 to 59 months with community-acquired
pneumonia treated in the community when measuring treatment failure (1 RCT,
n=66, 40.0% versus 0.0%, RR 46.64, 95% CI 2.7 to 805.9, NNT 3 [2 to 11] [NICE
analysis]; low quality evidence; very serious imprecision due to small sample size,
including 10 participants in the 3 day arm).

No safety or tolerability data was reported.
See GRADE profile: Table 95
5 days versus 10 days amoxicillin

A non-inferiority trial (Greenberg et al. 2014) found that a 5 day course of amoxicillin
(80 mg/kg/day divided into 3 doses) was not significantly different to a 10 day course
of amoxicillin (same dose) in children aged 6 to 59 months with community-acquired
pneumonia treated in the community when measuring treatment failure (1 RCT,
n=98, 0% versus 0%, moderate quality evidence). However, c-reactive protein
concentration at day 5 to 7 was significantly higher (worse indicated by higher value)
with 5 days amoxicillin compared with 10 days amoxicillin treatment (1 RCT, n=115,
mean [standard deviation]: 28.0 mg/L [28.0] versus 16.3 mg/L [12.0], mean difference
11.7 mg/L, 95% CI 3.75 to 19.65, moderate quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 96

Antibiotic course length in severe community-acquired pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.

Antibiotic route of administration in children with non-severe
community-acquired pneumonia

Evidence for route of antibiotic administration in children with non-severe community-
acquired pneumonia comes from 1 systematic review and meta-analysis (Lodha et
al. 2013), including a total of 29 RCTs and 14,188 children. Four RCTs including
2,426 children were included which covered route of administration in children who
were treated on an ambulatory basis. Community-acquired pneumonia was defined
as the case definition of pneumonia, as given by the World Health Organisation
(WHO) or radiologically confirmed pneumonia acquired in the community. The
systematic review excluded studies of pneumonia acquired post-hospitalisation, in
immunocompromised children, or children with underlying illnesses such as
congenital heart disease or those with an immune deficient state.

Oral antibiotics versus injectable penicillins

Oral antibiotics (co-trimoxazole [5 days, at an unreported dose or 40 mg/kg/day for
10 days] or amoxicillin [syrup 80 to 90 mg/kg per day in 2 doses or 50 mg/kg/day])
were not significantly different to injectable penicillins (procaine penicillin
[unspecified; intramuscular, unreported dose or 50,000 |U/kg/day for 10 days] or
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intravenous ampicillin [100 mg/kg per day in 4 doses for 48 hours]) in children treated
as outpatients with community-acquired pneumonia aged between 1 month and 18
years for failure rate (4 RCTs, n= 2,426, 8.2% versus 10.6%, relative risk [RR] 0.62,
95% confidence interval [CI] 0.30 to 1.28 [NICE analysis]; very low quality evidence).

No safety or tolerability data was reported.

See GRADE profile: Table 97

Antibiotic route of administration in children with severe community-
acquired pneumonia

The evidence for route of antibiotic administration in children with severe or very
severe community-acquired pneumonia comes from 1 systematic review and meta-
analysis (Lodha et al. 2013), including a total of 29 RCTs and 14,188 children. Six
RCTs were included which covered route of administration in severe community-
acquired pneumonia. Community-acquired pneumonia was defined as the case
definition of pneumonia, as given by the World Health Organisation (WHO) or
radiologically confirmed pneumonia acquired in the community. The systematic
review excluded studies of pneumonia acquired post-hospitalisation, in
immunocompromised children, or children with underlying illnesses such as
congenital heart disease or those with an immune deficient state.

Oral antibiotics versus injectable penicillins

Oral antibiotics (amoxicillin [for 6 months to 12 years of age 8 mg/kg/dose three times
daily, above 12 years of age 500 mg three times daily, 45mg/kg/day, 50 mg/kg/day or
syrup 80 to 90 mg/kg per day in 2 doses] or co-trimoxazole [40 mg/kg/day for 10
days]) were not significantly different to injectable penicillins (intravenous
benzylpenicillin [25 mg/kg/ dose four times a day], intramuscular procaine penicillin
[50,000 IU/kg/day for 10 days], penicillin [unspecified; 200,000 1U/kg] or intravenous
ampicillin [100 mg/kg per day in 4 doses for 48 hours]) in children aged between 3
months and 18 years with severe community-acquired pneumonia for cure rate (2
RCTs, n=334, 97.1% versus 87.0%, relative risk [RR] 1.21, 95% confidence interval
[CI] 0.80 to 1.81 [NICE analysis]; low quality evidence), failure rate at day 6 (6 RCTs,
n=4,331, 13.4% versus 14.8%, RR 0.86, 95% CI1 0.62 to 1.20 [NICE analysis]; low
quality evidence), hospitalisation rate (3 RCTs, n=458, 3.6% versus 2.6%, RR 1.12,
95% CI1 1.40 to 3.15 [NICE analysis]; very low quality evidence) or relapse rate (2
RCTs, n=2,076, 3.0% versus 3.2%, RR 1.26, 95% CI 0.35 to 4.54 [NICE analysis];
very low quality evidence).

There was also no significant difference between oral antibiotics and injectable
penicillins in subgroup analysis of failure rate in children under 5 (3 RCTs, n=3,870,
14.3% versus 15.5%, RR 0.93, 95% CI 0.80 to 1.07 [NICE analysis]; high quality
evidence). However, oral antibiotics were significantly better than injectable
penicillins for death rates (3 RCTs, n=3,942, 0.05% versus 0.56%, RR 0.13, 95% CI
0.02to 0.72, NNT 198 [117 to 611] [NICE analysis]; absolute difference: 5 fewer per
1000, from 5 fewer to 1 fewer, high quality evidence).

In a subgroup analysis of oral amoxicillin (6 months to 12 years of age 8 mg/kg/dose
three times daily, above 12 years of age 500 mg three times daily; 45 mg/kg/day;

50 mg/kg/day or syrup, 80 to 90 mg/kg per day in 2 doses) compared with injectable
penicillins (benzylpenicillin [25 mg/kg/ dose four times a day], ampicillin [100 mg/kg
per day in 4 doses for 48 hours] or procaine penicillin [intramuscular; 50,000
IU/kg/day]), oral amoxicillin was not significantly different to injectable penicillins in
children aged between 3 months to 18 years with severe community-acquired
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pneumonia for failure rate (4 RCTs, n=4,112, 13.8% versus 14.6%, RR 0.94, 95% ClI
0.81 to 1.09 [NICE analysis]; high quality evidence).

No safety or tolerability data was reported.

See GRADE profiles: Table 98 and Table 99
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Terms used in the guideline

Severity assessment in adults

A judgement by the managing clinician as to the likelihood of adverse outcomes. This
is based on a combination of clinical understanding and knowledge in addition to a
mortality risk score. There where may be situations the mortality score does not
accurately predict mortality risk and clinical judgement is needed. For example an
adult with a low mortality risk score who has an unusually low oxygen level, may be
considered to have a severe illness. See the NICE guideline on pneumonia.

Pneumonia severity index

Pneumonia severity index (PSI) is a predictive score of the risk of 30-day mortality in
people with pneumonia. It is based on 20 variables which are used to provide a score
between | to V. People in classes | to Il are usually considered to be at low risk of
mortality.

CRB65

CRB65 is used to assess 30-day mortality risk in primary care in adults with
pneumonia. The score is calculated by giving 1 point for each of the following
prognostic features: confusion, respiratory rate = 30/min, low systolic [< 90 mm Hg]
or diastolic [ 60 mm Hg] blood pressure, age >65). Patients are stratified for risk of
death as follows:

e 0: low risk (less than 1% mortality risk)
e 1 or 2: intermediate risk (1-10% mortality risk)

e 3 or 4: high risk (more than 10% mortality risk).

CURBG65

CURBSG65 is used to assess 30-day mortality risk in hospital in adults with pneumonia.
The score is calculated by giving 1 point for each of the following prognostic features:
(confusion, urea > 7 mmol/l, respiratory rate = 30/min, low systolic [< 90 mm Hg] or
diastolic [€ 60 mm Hg] blood pressure, age >65). Patients are stratified for risk of
death as follows:

e 0 or1:low risk (less than 3% mortality risk)

e 2:intermediate risk (3-15% mortality risk)

e 3 to 5: high risk (more than 15% mortality risk).

Adults with score of 1 and particularly 2 are at increased risk of death (should be
considered for hospital referral) and people with a score of 3 or more are at high risk
of death (require urgent hospital admission).
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Appendices

Appendix A: Evidence sources
‘Keyarea

Background

Safety information

Antimicrobial resistance

o What is the natural history of the infection?

e What is the expected duration and severity of symptoms with
or without antimicrobial treatment?

¢ What are the most likely causative organisms?
¢ What are the usual symptoms and signs of the infection?

e What are the known complication rates of the infection, with
and without antimicrobial treatment?

¢ Are there any diagnostic or prognostic factors to identify
people who may or may not benefit from an antimicrobial?

¢ What safety netting advice is needed for managing the
infection?

e What symptoms and signs suggest a more serious illness or
condition (red flags)?

o What resistance patterns, trends and levels of resistance
exist both locally and nationally for the causative organisms of
the infection

e What is the need for broad or narrow spectrum
antimicrobials?
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British Thoracic Society [BTS] guideline on

management of community-acquired

pneumonia in adults, 2009

NICE clinical knowledge summaries: chest

infections

NICE quideline Pneumonia in adults: diagnosis
and management (CG191)

Lim et al. 2003

NICE guideline NG63: NICE guideline on
antimicrobial stewardship: changing risk-related
behaviours in the general population (2017)

NICE clinical knowledge summaries: chest
infections

NICE clinical knowledge summary [CKS]:
diarrhoea — antibiotic associated

BNF, December 2018
NHS - pneumonia
Committee experience

NICE guideline NG15: Antimicrobial
stewardship: systems and processes for
effective antimicrobial medicine use (2015)

Chief medical officer (CMO) report (2011)
ESPAUR report (2018)



https://www.brit-thoracic.org.uk/document-library/clinical-information/pneumonia/adult-pneumonia/bts-guidelines-for-the-management-of-community-acquired-pneumonia-in-adults-2009-update/
https://www.brit-thoracic.org.uk/document-library/clinical-information/pneumonia/adult-pneumonia/bts-guidelines-for-the-management-of-community-acquired-pneumonia-in-adults-2009-update/
https://www.brit-thoracic.org.uk/document-library/clinical-information/pneumonia/adult-pneumonia/bts-guidelines-for-the-management-of-community-acquired-pneumonia-in-adults-2009-update/
https://www.nice.org.uk/guidance/cg191
https://www.nice.org.uk/guidance/cg191
file://///nice.nhs.uk/data/H&SC/COMMON%20INFECTIONS/Topics/13.%20Pneumonia/3.%20Draft%20guideline/Community%20acquired%20pneumonia/CAP%20Evidence%20review/Lim%20et%20al.%20Thorax%202003
https://www.nice.org.uk/guidance/ng63
https://www.nice.org.uk/guidance/ng63
https://www.nice.org.uk/guidance/ng63
https://cks.nice.org.uk/diarrhoea-antibiotic-associated
https://cks.nice.org.uk/diarrhoea-antibiotic-associated
https://bnf.nice.org.uk/
https://www.nhs.uk/conditions/pneumonia/
http://www.nice.org.uk/ng15
http://www.nice.org.uk/ng15
http://www.nice.org.uk/ng15
https://www.gov.uk/government/publications/chief-medical-officer-annual-report-volume-2
https://www.gov.uk/government/publications/english-surveillance-programme-antimicrobial-utilisation-and-resistance-espaur-report
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o What is the impact of specific antimicrobials on the
development of future resistance to that and other
antimicrobials?

Resource impact e What is the resource impact of interventions (such as e NHSBSA Drug Tariff
escalation or de-escalation of treatment)?
Medicines adherence e What are the problems with medicines adherence (such as ¢ NICE guideline NG76: Medicines adherence:
when longer courses of treatment are used)? involving patients in decisions about prescribed
medicines and supporting adherence (2009)
Regulatory status e What is the regulatory status of interventions for managing e Summary of product characteristics
the infection or symptoms?
Antimicrobial prescribing strategies e What is the clinical effectiveness and safety of antimicrobial e Evidence review — see appendix F for included
prescribing strategies (including back-up prescribing) for studies
managing the infection or symptoms?
Antimicrobials ¢ Which people are most likely to benefit from an antimicrobial? e Evidence review — see appendix F for included
studies
¢ Which antimicrobial should be prescribed if one is indicated e Evidence review — see appendix F for included
(first, second and third line treatment, including people with studies

drug allergy)?
e What is the optimal dose, duration and route of administration e Evidence review — see appendix F for included
of antimicrobials? studies

e British National Formulary (BNF) December
2018

e BNF for children (BNF-C) December 2018
e Summary of product characteristics
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Appendix B: Review protocol

issue/domain

Studies that use for example symptoms or signs (prognosis),
clinical diagnosis, chest x-ray, imaging, microbiological
methods, or laboratory testing of blood for diagnosing the
condition.

Review What antimicrobial interventions are effective in managing e antimicrobials include antibiotics
question community-acquired pneumonia? e search will include terms for lower respiratory
tract infection, pneumonia and chest infection
Il Types of Intervention questions will primarily be addressed through the These will, for example, also identify natural history
review search. in placebo groups and causative organisms in
question studies that use laboratory diagnosis, and relative
risks of differing management options.
i Objective of | To determine the effectiveness of prescribing and other The secondary objectives of the review of studies
the review interventions in managing community-acquired pneumonia in will include:
!ine with ’Fhe major goals of antimicrobial stew?rdship. This e indications for prescribing an antimicrobial
includes interventions that lead prescribers to: (individual patient factors [including adverse
e optimise outcomes for individuals events] and illness severity)
e reduce overuse, misuse or abuse of antimicrobials e indications for no or delayed antimicrobials
e antimicrobial choice, optimal dose, duration and
All of the above will be considered in the context of national route for spe.cmed ant|m|c':rob|a.l(s)
antimicrobial resistance patterns where available, if not e the natural history of the infection
available committee expertise will be used to guide decision-
making.
v Eligibility Population: Adults and children (aged 72 hours and older) with | Subgroups of interest, those:
criteria - community-acquire_d pneumonia, including nursing home- e with protected characteristics under the Equality
population/ | acquired pneumonia. Act 2010.
disease/ ith chroni diti h as hiah blood
condition/ ¢ with chronic conditions (such as high bloo

pressure, diabetes or heart disease).
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at high risk of serious complications because of
pre-existing comorbidity’

with symptoms and signs suggestive of serious
illness and/or complications?

<18 years (children) including those with fever
and additional intermediate or high risk factors®

people older than 65 years and older than 80
years*

with low, moderate or high-severity community-
acquired pneumonia

e with asthma.

Vv Eligibility The review will include studies which include: Limited to those interventions commonly in use (as
criteria — e Antimicrobial pharmacological interventions®. agreed by the committee).
intervention(

s)/

exposure(s)/ | For the treatment of community-acquired pneumonia as

prognostic outlined above, in primary, secondary or other care settings (for

factor(s) example walk-in-centres, urgent care, and minor ailment
schemes) either by prescription or by any other legal means of
supply of medicine (for example patient group direction).

Vi Eligibility Any other plausible strategy or comparator, including:
criteria — e Placebo
comparator(s N h logical int "

)/ control or . on-pharmacological interventions
reference ¢ Non-antimicrobial pharmacological interventions

'significant heart, lung, renal, liver or neuromuscular disease, immunosuppression, and young children who were born prematurely

2 Including heart, lung, kidney, liver or neuromuscular disease, or immunosuppression

3 Qutlined in more detail in CG160 Fever in under 5s: assessment and initial management

4 hospitalisation in previous year; type 1 or type 2 diabetes, history of congestive heart failure, current use of oral glucocorticoids.

5 Antimicrobial pharmacological interventions include: delayed (back-up) prescribing, standby or rescue therapy, narrow or broad spectrum, single, dual or triple therapy, escalation or de-escalation
of treatment. Antibiotics included in the search include those named in current guidance (plus the class to which they belong) plus other antibiotics agreed by the committee
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stay, planned and unplanned contacts).

(gold) e Other antimicrobial interventions
standard
VI Outcomes a) Clinical outcomes such as: The committee have agreed that the following
and e mortality outcomes are critical:
prioritisation e infection cure rates (number or proportion of people with e reduction in symptoms (duration or severity)
resolution of symptoms at a given time point, incidence for example difference in time to substantial
of escalation of treatment) improvement
e time to clinical cure (mean or median time to resolution * time to clinical cure (mean or median time to
of illness) resolution of illness)
* reduction in symptoms (duration or severity) * rate of complications® (including mortality)
te of licati ith ithout treat ¢ with or without treatment, including escalation
e rate of comp |c?e.1 ions with or without treatmen of treatment
o safety, tolerability, and adverse effects. e health and social care utilisation (including
b) Changes in antimicrobial resistance patterns, trends length of stay, ITU stays, planned and
and levels as a result of treatment. unplanned contacts).
c) Patient-reported outcomes, such as medicines The committee have agreed that the following
adherence, patient experience and patient satisfaction. | outcomes are important:
e) Service user experience. medicines adherence, patient experience,
f) Health and social care related quality of life, including sickness absence
long-term harm or disability. e changes in antimicrobial resistance patterns,
g) Health and social care utilisation (including length of trends and levels as a result of treatment

The Committee considered which outcomes should be
prioritised when multiple outcomes are reported (critical and
important outcomes). Additionally, the Committee were asked

8 These would include but are not limited to more common complications e.g. pleural effusion and empyema, lung abscess, and septicaemia
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to consider what clinically important features of study design
may be important for this condition (for example length of study
follow-up, treatment failure/recurrence, important outcomes of

interest such as sequela or progression to more severe illness).

non-English language papers, studies that are only
available as abstracts

hospital-acquired pneumonia, including ventilator-
associated pneumonia

aspiration pneumonia

a lower respiratory tract infection without a confirmed
diagnosis of pneumonia i.e. acute or chronic bronchitis

pneumonia associated with

VIII Eligibility The search will look for: Committee to advise the NICE project team on the
criteria — o Systematic review of randomised controlled trials inclusion of information from other condition specific
study design (RCTs) guidance and on whether to progress due to

insufficient evidence.
e RCTs
If insufficient evidence is available progress to:
e Controlled trials
e Systematic reviews of non-randomised controlled trials
e Non-randomised controlled trials
e Observational and cohort studies
e Pre and post intervention studies (before and after)
e Time series studies

IX Other The scope sets out what the guidelines will and will not include
inclusion (exclusions). Further exclusions specific to this guideline
exclusion include:
criteria
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o exacerbations of chronic obstructive pulmonary
disease

cystic fibrosis
bronchiectasis

e non-antimicrobial interventions

e non-pharmacological interventions

X Proposed The search may identify studies in population subgroups (for
sensitivity/ example adults, older adults, children (those aged under 18
sub-group years of age), and people with co-morbidities or characteristics
analysis, or that are protected under the Equality Act 2010 or in the NICE
meta- equality impact assessment). These will be analysed within
regression these categories to enable the production of management

recommendations.

Xl Selection All references from the database searches will be downloaded,
process — de-duplicated and screened on title and abstract against the
duplicate criteria above.
screer_ung/ A randomly selected initial sample of 10% of records will be
selection/ screened by two reviewers independently. The rate of
analysis agreement for this sample will be recorded, and if it is over 90%

then remaining references will be screened by one reviewer
only. Disagreement will be resolved through discussion.

Where abstracts meet all the criteria, or if it is unclear from the
study abstract whether it does, the full text will be retrieved.

If large numbers of papers are identified and included at full
text, the Committee may consider prioritising the evidence for
example, evidence of higher quality in terms of study type or
evidence with critical or highly important outcomes.
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Xl Data Data management will be undertaken using EPPI-reviewer
management | software. GRADEpro will be used to assess the quality of
(software) evidence for each outcome.

Xl Information ) )
sources — The following sources will be searched:
databases e Cochrane Central Register of Controlled Trials
and dates (CENTRAL) via Wiley

Cochrane Database of Systematic Reviews (CDSR) via
Wiley

Database of Abstracts of Effectiveness (DARE) via
Wiley — legacy, last updated April 2015

Embase via Ovid

Health Technology Assessment (HTA) via Wiley
MEDLINE via Ovid

MEDLINE-in-Process via Ovid

The search strategy will be developed in MEDLINE and then
adapted or translated as appropriate for the other sources,
taking into account their size, search functionality and subject
coverage.

Database functionality will be used, where available, to
exclude:

non-English language papers

animal studies

editorials, letters, news items, case reports and
commentaries

conference abstracts and posters

theses and dissertations
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e duplicates.

Date limits will be applied to restrict the search results to:
o studies published from 2006 to the present day

The results will be downloaded in the following mutually
exclusive sets:

e Systematic reviews and meta-analysis

e Randomised controlled trials

o Observational and comparative studies

e Other results

See appendix B for further details on the search strategy.

Duplicates will be removed using automated and manual
processes. The de-duplicated file will be uploaded into EPPI-
Reviewer for data screening.

XV Author Web: https://www.nice.org.uk/qguidance/indevelopment/qid-
contacts ng10050/consultation/html-content
Email: infections@nice.org.uk
XVI Highlight if For details please see the interim process guide (2017).
amendment
to previous
protocol
XVII Search For details see appendix C.

strategy — for
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one
database

XVII Data GRADE profiles will be used, for details see appendix H.
collection
process —
forms/duplica
te

XIX Data items — | GRADE profiles will be used, for details see appendix H.
define all

variables to
be collected

XX Methods for | Standard study checklists were used to critically appraise
assessing individual studies. For details please see the interim process
bias at guide (2017). The risk of bias across all available evidence will
outcome/ be evaluated for each outcome using an adaptation of the
study level ‘Grading of Recommendations Assessment, Development and
Evaluation (GRADE) toolbox’ developed by the international
GRADE working group http://www.gradeworkinggroup.org/

XXI Criteria for For details please see the interim process guide (2017).
quantitative
synthesis
(where
suitable)

XXl Methods for | For details please see the interim process guide (2017).
analysis —
combining
studies and
exploring
(in)consisten
cy
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XX Meta-bias For details please see the interim process guide (2017).
assessment
— publication
bias,
selective
reporting
bias
XXIV Assessment | For details please see the interim process guide (2017).
of confidence
in cumulative
evidence
XXV Rationale/ For details please see the interim process guide (2017).
context —
Current
management
XXVI Describe A multidisciplinary committee developed the guideline. The
contributions | committee was convened by NICE and chaired by Dr Tessa
of authors Lewis in line with the interim process guide (2017). Staff from
and NICE undertook systematic literature searches, appraised the
guarantor 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.
XXVII Sources of Developed and funded by NICE.
funding/supp
ort
XXVIII Name of Developed and funded by NICE.
sponsor
XXIX Roles of NICE funds and develops guidelines for those working in the
sponsor NHS, public health, and social care in England.
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Appendix C: Literature search strategy

No. of hits in Position in the
MEDLINE strategy
Search with limits and Systematic Reviews 5376 Line 247
Search with limits and RCTs (not SRs) 3431 Line 266
Search with limits and Observational Studies (not SRs or RCTs) 5648 Line 289
Search with limits (without SRs, RCTs, Observational) 10093 Line 290
Total for screening 24548
Key to search operators
/ Medical Subject Heading (MeSH) term
Exp Explodes the MeSH terms to retrieve narrower terms in the hierarchy
ti Searches the title field
.ab Searches the abstract field
* Truncation symbol (searches all word endings after the stem)
: Adjacency operator to retrieve records containing the terms within a specified number

adjn (n) of words of each other

Database(s): Ovid MEDLINE(R) 1946 to October Week 1 2017, Ovid MEDLINE(R) Epub Ahead of Print October 16,
2017, Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations October 16, 2017, Ovid MEDLINE(R) Daily
Update October 16, 2017

Search Strategy:

# Searches Results

1 Cough/ 15165

2 cough*.ti,ab. 45432
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

((postnasal* or post nasal*) adj3 drip*).ti,ab.

Bronchitis/

(bronchit* or tracheobronchit*).ti,ab.

(bronchial adj2 infect*).ti,ab.

Respiratory Tract Infections/

Respiratory Syncytial Virus Infections/

((pulmonary or lung* or airway* or airflow* or bronch* or respirat*) adj3 syncytial virus*).ti,ab.

Pneumovirus*.ti,ab.

(("respiratory tract*" or "acute respiratory" or "lower respiratory" or chest) adj3 (infect* or

cough®)).ti,ab.

LRTI.ti,ab.

exp Pneumonia/

(pneumon* or bronchopneumon® or pleuropneumon* or tracheobronchit®).ti,ab.

or/1-14

limit 15 to yr="2006 -Current"

limit 16 to english language

Animals/ not (Animals/ and Humans/)

17 not 18

limit 19 to (letter or historical article or comment or editorial or news or case reports)

19 not 20

anti-infective agents/ or exp anti-bacterial agents/ or exp anti-infective agents, local/

(antibacter* or anti-bacter* or "anti bacter*" or antimicrobial or anti-microbial or "anti microbial" or

antibiot* or anti-biot* or "anti biot*").ti,ab.

or/22-23
68

© National Institute for Health and Care Excellence, 2019. All rights reserved.

589

21093

22136

782

37036

6243

12118

343

30623

980

88843

176553

323542

133940

120589

4643829

108249

18545

89704

908739

433955

1095907
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25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47
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Amoxicillin/

(Amoxicillin* or Amoxycillin* or Amoxil*).ti,ab.

Ampicillin/

Ampicillin®.ti,ab.

Azithromycin/

(Azithromycin* or Azithromicin* or Zithromax*).ti,ab.

Aztreonam/

(Aztreonam* or Azactam*).ti,ab.

Penicillin G/

(Benzylpenicillin* or "Penicillin G").ti,ab.

Cefaclor/

(Cefaclor* or Distaclor* or Keftid*).ti,ab.

Cefixime/

(Cefixime* or Suprax*).ti,ab.

Cefotaxime/

Cefotaxime®.ti,ab.

(Ceftaroline* or Zinforo*).ti,ab.

Ceftazidime/

(Ceftazidime™ or Fortum* or Tazidime*).ti,ab.

(Ceftobiprole* or Zevtera*).ti,ab.

(Ceftolozane* or Tazobactam™* or Zerbaxa*).ti,ab.

Ceftriaxone/

(Ceftriaxone* or Rocephin* or Rocefin*).ti,ab.
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9361

16425

13807

22039

4771

7221

1437

2951

9348

8206

881

1741

772

1569

5575

8120

583

3797

8387

262

3869

5707

9632
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48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

Cefuroxime/

(Cefuroxime™ or Cephuroxime* or Zinacef* or Zinnat* or Aprokam™*).ti,ab.

Chloramphenicol/

(Chloramphenicol* or Cloranfenicol* or Kemicetine* or Kloramfenikol*).ti,ab.

Ciprofloxacin/

(Ciprofloxacin* or Ciproxin*).ti,ab.

Clarithromycin/

(Clarithromycin* or Clarie* or Klaricid* or Xetinin*).ti,ab.

Clindamycin/

(Clindamycin* or Dalacin* or Zindaclin*).ti,ab.

Amoxicillin-Potassium Clavulanate Combination/

(Co-amoxiclav* or Coamoxiclav* or Amox-clav* or Amoxicillin-Clavulanic Acid* or Amoxicillin-
Potassium Clavulanate Combination* or Amoxi-Clavulanate* or Clavulanate Potentiated

Amoxycillin Potassium* or Clavulanate-Amoxicillin Combination* or Augmentin®).ti,ab.

Trimethoprim, Sulfamethoxazole Drug Combination/

(Septrin* or Co-trimoxazole* or Cotrimoxazole* or Sulfamethoxazole Trimethoprim Comb* or

Trimethoprim Sulfamethoxazole Comb*).ti,ab.

Colistin/

(Colistin* or Colistimethate* or Colimycin* or Coly-Mycin* or Colymycin* or Colomycin* or

Promixin*).ti,ab.

Doxycycline/

(Doxycycline* or Efracea* or Periostat* or Vibramycin*).ti,ab.

(Ertapenem® or Invanz*).ti,ab.

Erythromycin/
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2190

4248

20280

26700

12735

23629

6001

8465

5646

9899

2501

14738

6860

6035

3468

4884

9238

12343

1256

14229
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68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

Erythromycin Estolate/

Erythromycin Ethylsuccinate/

(Erythromycin* or Erymax* or Tiloryth* or Erythrocin* or Erythrolar* or Erythroped®).ti,ab.

Fosfomycin/

(Fosfomycin* or Phosphomycin* or Fosfocina* or Monuril* or Monurol* or Fomicyt*).ti,ab.

Floxacillin/

(Floxacillin* or Flucloxacillin*).ti,ab.

Gentamicins/

(Gentamicin* or Gentamycin* or Cidomycin*).ti,ab.

Imipenem/

(Imipenem* or Primaxin*).ti,ab.

Levofloxacin/

(Levofloxacin* or Evoxil* or Tavanic*).ti,ab.

Linezolid/

(Linezolid* or Zyvox*).ti,ab.

Meropenem®*.ti,ab.

(Moxifloxacin* or Avelox*).ti,ab.

Ofloxacin/

(Ofloxacin* or Tarivid*).ti,ab.

Piperacillin/

(Piperacillin* or Tazobactam* or Tazocin*).ti,ab.

Rifampin/

(Rifampicin* or Rifampin* or Rifadin* or Rimactane*).ti,ab.
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154

522

20574

1839

2623

739

842

18583

25954

4016

9709

2965

6626

2599

4911

5187

4045

6224

6844

2713

6818

17357
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91

92

93

94

95

96

97

98

99

Teicoplanin/

(Teicoplanin* or Targocid*).ti,ab.

(Telavancin* or Vibativ*).ti,ab.

(Temocillin* or Negaban®).ti,ab.

(Tigecycline* or Tygacil*).ti,ab.

Vancomycin/

Vancomycin* or Vancomicin* or Vancocin®).ti,ab.
y

or/25-97

exp Aminoglycosides/

100 Aminoglycoside*.ti,ab.

101

exp Penicillins/

102 Penicillin*.ti,ab.

103

105

106

exp beta-Lactamase inhibitors/

(("beta Lactamase*" or betaLactamase*) adj3 (antagonist* or agonist* or agent* or inhibitor* or

blocker*)).ti,ab.

beta-Lactams/

("beta-Lactam" or betaLactam or "beta Lactam " or "beta-Lactams" or betalLactams or "beta

Lactams").ti,ab.

107 exp Carbapenems/

108

Carbapenem®.ti,ab.

109 exp Cephalosporins/

110 Cephalosporin*.ti,ab.

111 exp Fluoroquinolones/

112
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Fluoroquinolone*.ti,ab.

2234

3467

369

302

2562

12899

24386

276644

154042

18162

81338

54151

7519

2897

6140

19809

9627

10899

42255

21163

31349

14729
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113 exp Macrolides/

114 Macrolide*.ti,ab.

115 exp Polymyxins/

116 Polymyxin*.ti,ab.

117 exp Quinolones/

118 Quinolone*.ti,ab.

119 exp Tetracyclines/

120 Tetracycline*.ti,ab.

121 or/99-120

122 Bronchodilator Agents/

123 (Bronchodilator* or broncholytic* or bronchial dilat* or bronchodilating® or bronchodilatant*).ti,ab.

124 analgesics/

125 exp analgesics, non-narcotic/

126 analgesics, short-acting/

127 antipyretics/

128 (analgesic* or antipyretic*).ti,ab.

129 Acetaminophen/

130 (paracetamol* or acetaminophen* or Panadol* or perfalgan* or calpol*).ti,ab.

131 Cholinergic antagonists/

(Anticholinergic* or "Anti-cholinergic*" or "Anti cholinergic*" or Antimuscarinic* or Anti muscarinic*

or Anti-muscarinic*).ti,ab.

(("adrenergic beta" or "beta adrenergic" or beta2 or "beta 2") adj3 (antagonist* or agonist* or
133
agent* or inhibitor* or blocker*)).ti,ab.

134 Adrenergic beta-2 Receptor Agonists/
73
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105782

14603

8638

6747

45007

13119

47435

34131

497907

19033

14064

46460

322666

2591

77553

17280

22807

4933

14963

23087

2581
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(("adrenergic beta" or "beta adrenergic" or beta2 or "beta 2") adj3 (antagonist* or agonist* or
135
agent® or inhibitor* or blocker®)).ti,ab.

136 Albuterol/

137 (Salbutamol* or Albuterol* or Salbulin* or Ventolin* or Salamol*).ti,ab.

138 exp Codeine/

139 (Codeine* or Pholcodine* or Covonia* or Galenphol* or Pavacol* or Galcodine*).ti,ab.

140 Adrenal Cortex Hormones/

141 (Corticosteroid* or corticoid* or Adrenal Cortex Hormone*).ti,ab.

142 Nonprescription Drugs/

143 (non prescription* or nonprescription* or otc or "over the counter*" or "over-the-counter*").ti,ab.

144 Antitussive Agents/

145 Antitussive*.ti,ab.

(cough* adj3 (suppressant* or mixture* or syrup* or medicine* or medicinal* or remedy* or

remedies* or product or products)).ti,ab.

147 exp Histamine Antagonists/

148 Antazoline/

149 Brompheniramine/

150 Chlorpheniramine/

151 Cinnarizine/

152 Cyproheptadine/

153 Diphenhydramine/

154 Doxylamine/

155 Ergotamine/

156 Hydroxyzine/
74
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23087

9858

9742

6616

4854

63302

102411

5876

12255

2841

1887

915

63352

212

351

1989

805

2322

4027

384

2436

1451
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157 Ketotifen/ 1175
158 Pizotyline/ 283
159 Promethazine/ 3130
160 Trimeprazine/ 327
161 Triprolidine/ 309
162 (histamin* adj3 (antagonist* or agonist* or agent* or inhibitor* or blocker*)).ti,ab. 9260

(antihistamin* or anti-histamin* or Alimemazine* or Trimeprazine* or Antazoline* or
Brompheniramine* or Chlorpheniramine* or Chlorphenamine™ or Cinnarizine* or Stugeron* or

163 Cyproheptadine* or Periactin* or Diphenhydramine* or Doxylamine* or Ergotamine* or Migril* or 28590
Hydroxyzine* or Atarax* or Ketotifen* or Zaditen* or Promethazine* or Phenergan* or Sominex* or

Pizotifen* or Pizotyline* or Triprolidine* or Acrivastine*).ti,ab.

164 Demulcents/ 4

165 (demulcent* or mucoprotective* or muco protective* or Linctus*).ti,ab. 227
166 Glycerol/ 25266
167 (Glycerol* or Glycerine*).ti,ab. 48554
168 Menthol/ 1800
169 menthol*.ti,ab. 2448
170 exp Prednisolone/ 51015

(Prednisolone* or Fluprednisolone* or Methylprednisolone* or Deltacortril* or Dilacort* or Pevanti*
171 38273
or Deltastab* or Predsol*).ti,ab.

172 exp Anti-Inflammatory Agents, Non-Steroidal/ 193330

173 nsaid*.ti,ab. 23343

174 ((nonsteroid* or non steroid*) adj3 (anti inflammator™ or antiinflammator*)).ti,ab. 37248

175 lbuprofen/ 8334
75
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(ibuprofen* or arthrofen* or ebufac* or rimafen* or brufen* or calprofen* or feverfen* or nurofen* or
176 12307
orbifen®).ti,ab.

177 Dextromethorphan/ 1806
178 Dextromethorphan®.ti,ab. 2510
179 Leukotriene Antagonists/ 3063
180 (leukotriene* adj3 (antagonist* or agonist* or agent* or inhibitor* or blocker*)).ti,ab. 3798
181 Montelukast®*.ti,ab. 1980
182 (Zafirlukast* or Accolate*).ti,ab. 419
183 exp Expectorants/ 16597
184 exp Guaifenesin/ 776
185 Ipecac/ 639
186 (expectorant* or mucolytic* or guaifenesin* or ipecac* or ipecacuanha*).ti,ab. 3101
187 Mannitol/ 12719
188 (Mannitol* or Osmohale* or Bronchitol*).ti,ab. 17698
189 (Dornase alfa* or Dornase alpha* or Pulmozyme®).ti,ab. 240
190 or/122-189 850363
191 Honey/ 3396
192 Apitherapy/ 114
193 (honey* or lemon*).ti,ab. 22587
194 0r/191-193 22919
195 Drugs, Chinese Herbal/ 37457
196 Plants, Medicinal/ 58533
197 exp Geraniaceae/ 607
76
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198 Echinacea/

199 Fallopia Japonica/

200 Thymus Plant/

201 Eucalyptus/

202 Forsythia/

203 exp Glycyrrhiza/

204 Andrographis/

(herb* or Geraniaceae™ or Pelargonium* or Geranium* or Kaloba* or Echinacea* or Coneflower* or
205 Japonica* or Knotweed* or Thyme* or Thymus* or Eucalyptus® or Forsythia* or Forsythiae* or

Goldenbell* or Lian Qiao* or Glycyrrhiza* or Licorice* or Liquorice* or Andrographis®).ti,ab.

((medicine* or medical* or medicinal* or product or products or remedies* or remedy*) adj3 (plant*
206 or plants or root or roots or flower or flowers or bark or barks or seed or seeds or shrub or shrubs

or botanic*)).ti,ab.

207 or/195-206

208 Fluid therapy/

209 Drinking/

210 Drinking Behavior/

211 exp Beverages/

((water* or fluid* or liquid* or beverage* or drinks) adj3 (consumption* or consume* or consuming*
212
or intake* or drink* or hydrat* or rehydrat* or therap*)).ti,ab.

213 or/208-212

214 watchful waiting/

215 "no intervention™*".ti,ab.

216 (watchful* adj2 wait*).ti,ab.

217 (wait adj2 see).ti,ab.
77
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218 (active* adj2 surveillance*).ti,ab. 6517
219 (expectant* adj2 manage®).ti,ab. 3048
220 or/214-219 21495
221 Self Care/ 31538
222 Self medication/ 4616
223 ((self or selves or themsel*) adj4 (care or manag*)).ti,ab. 37143
224 or/221-223 59581
225 Inappropriate prescribing/ 2110
226 ((delay* or defer*) adj3 (treat* or therap* or interven*)).ti,ab. 29049

((prescription* or prescrib*) adj3 ("red flag" or strateg* or appropriat* or inappropriat* or
unnecessary or defer* or delay* or no or non or behaviour® or behavior* or optimal or optimi* or

227 reduc* or decreas* or declin* or rate* or improv* or back-up* or backup* or immediate* or rapid* or 24600
short* or long* or standby or "stand by" or rescue or escalat* or "de-escalat*" or misuse* or "mis-

use*" or overuse* or "over-use*" or "over-prescri*" or abuse®)).ti,ab.

((bacter* or antibacter* or anti-bacter* or "anti bacter*" or antimicrobial or anti-microbial or "anti
microbial" or antibiot* or anti-biot* or "anti biot*") adj3 ("red flag" or strateg* or appropriat* or

inappropriat* or unnecessary or defer* or delay* or no or non or behaviour* or behavior* or optimal

or optimi* or reduc* or decreas* or declin* or rate* or improv* or back-up* or backup* or 103402

immediate* or rapid* or short* or long* or standby or "stand by" or rescue or escalat* or "de-

escalat™ or misuse™ or "mis-use*" or overuse™ or "over-use*" or "over-prescri*" or abuse*)).ti,ab.
229 or/225-228 154677
230 24 or 98 or 121 or 190 or 194 or 207 or 213 or 220 or 224 or 229 2645544
231 21 and 230 30468
232 Meta-Analysis.pt. 91779
233 Network Meta-Analysis/ 220
234 Meta-Analysis as Topic/ 17154

78
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235 Review.pt.

236 exp Review Literature as Topic/

237 (metaanaly* or metanaly* or (meta adj3 analy*)).ti,ab.

238 (review™ or overview®).ti.

239 (systematic* adj5 (review* or overview®)).ti,ab.

240 ((quantitative* or qualitative*) adj5 (review* or overview™)).ti,ab.

241 ((studies or trial*) adj2 (review* or overview*)).ti,ab.

242 (integrat* adj3 (research or review* or literature)).ti,ab.

243 (pool* adj2 (analy* or data)).ti,ab.

244 (handsearch* or (hand adj3 search*)).ti,ab.

245 (manual* adj3 search*).ti,ab.

246 or/232-245

247 231 and 246

248 98 or 121 or 190 or 194 or 207 or 213 or 220 or 224 or 229

249 21 and 248

250 Randomized Controlled Trial.pt.

251 Controlled Clinical Trial.pt.

252 Clinical Trial.pt.

253 exp Clinical Trials as Topic/

254 Placebos/

255 Random Allocation/

256 Double-Blind Method/

257 Single-Blind Method/

79
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258 Cross-Over Studies/

259 ((random* or control* or clinical*) adj3 (trial* or stud*)).ti,ab.

260 (random* adj3 allocat*).ti,ab.

261 placebo®.ti,ab.

262 ((singl* or doubl* or trebl* or tripl*) adj (blind* or mask®)).ti,ab.

263 (crossover* or (cross adj over®)).ti,ab.

264 or/250-263

265 249 and 264

266 265 not 247

267 Observational Studies as Topic/

268 Observational Study/

269 Epidemiologic Studies/

270 exp Case-Control Studies/

271 exp Cohort Studies/

272 Cross-Sectional Studies/

273 Controlled Before-After Studies/

274 Historically Controlled Study/

275 Interrupted Time Series Analysis/

276 Comparative Study.pt.

277 case control*.ti,ab.

278 case series.ti,ab.

279 (cohort adj (study or studies)).ti,ab.

280 cohort analy*.ti,ab.

80
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1115406

31822

209215

167858

82346
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4969
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2818
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7973

948245
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369
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281 (follow up adj (study or studies)).ti,ab.

282 (observational adj (study or studies)).ti,ab.

283 longitudinal.ti,ab.

284 prospective.ti,ab.

285 retrospective.ti,ab.

286 cross sectional.ti,ab.

287 or/267-286

288 249 and 287

289 288 not (247 or 266)

290 249 not (247 or 266 or 289)
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Appendix D: Study flow di

agram

(including hospital- and
community-acquired
pneumonia)

15,691 references in search

\ 4

15,234 references excluded
at 1st sift

A 4

1st sift

457 references included at

\ 4

360 references excluded at
2nd sift

\ 4

65 references deprioritised

\ 4

32 references on
community-acquired
pneumonia included
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Appendix E: Evidence prioritisation
e N st U
- Systematicreviews ~ RCTs  Systematicrevews ~ RCTs
Which prescribing strategy is most effective in adults with community acquired pneumonia?

Prescribing strategy - Aliberti 2017 -
Falguera 2009
Garin 2014
Uranga 2016

Which antibiotic is most effective in adults with low-severity community acquired pneumonia?

Macrolide vs fluoroquinolone Pakhale 2014 - Skalsky 2013 Udupa 2011
Vardakas 2008
Macrolide vs penicillin Pakhale 2014 - - Udupa 2011
Macrolide vs co-amoxiclav - Paris 2008 - -
Macrolide vs macrolide Pakhale 2014 - - -
Cephalosporin vs beta-lactam/lactamase Maimon 2008 - - -
inhibitors
Fluoroquinolone vs penicillin Yuan 2012 - Vardakas 2008 -
Fluoroquinolone vs cephalosporin + Raz-Pasteur 2015 - - -
macrolide
Penicillin vs penicillin - Llor 2017 - -
Fluoroquinolone vs cephalosporin - Ige 2015 - -
Antibiotics not available in UK (see - - - Barrera 2016
Appendix |: studies not-prioritised for English 2012
details of antibiotics) Liu 2017
Oldach 2013
Paladino 2007

Van Rensburg 2010

Which antibiotic is most effective in adults with moderate- to high-severity community acquired pneumonia?
83
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Atypical vs non-atypical coverage Eliakim-Raz 2012 - An 2010 Garau 2010
Eljaaly 2017
Vardakas 2008
Fluoroquinolone vs tetracycline Nemeth 2013 - Bergallo 2009
Dartois 2013

Mokabberi 2010
Tanaseanu 2009

Macrolide vs fluoroquinolone Skalsky 2013 - Asadi 2012 -
Vardakas 2008
5th generation cephalosporin vs 3 El Hajj 2017 - - File 2010
generation cephalosporin File 2011
Loidise 2015
Low 2011
Shorr 2013
Zhong 2015
Fluoroquinolone vs fluoroquinolone Yuan 2012 - - Anzueto 2006
Carbapenem vs cephalosporin Bai Nan 2014 - - -
Fluoroquinolone monotherapy vs beta- Raz-Pasteur 2015 - Horita 2016 Lee 2012
lactam dual therapy Lin 2007
Postma 2015
Torres 2008
Xu 2006
Macrolide monotherapy vs beta-lactam Raz-Pasteur 2015 - - -
dual therapy
5th generation cephalosporin vs 3™ - Nicholson 2012 - -

generation cephalosporin +/- linezolid

84
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Cephalosporin/macrolide dual therapy vs - Tamm 2007 -
different cephalosporin/macrolide dual

therapy

Antibiotics not available in UK (see - - Fogarty 2006
Appendix |: studies not-prioritised for Granzio 2006
details of antibiotics) Granzio 2009

What is the optimal dose, duration and route of administration in adults with community acquired pneumonia?

Dose and/or frequency - Siquier 2006 -
Zhao 2016
Course length Li 2007 El Moussaoui 2006 Dimpopoulous 2008
Montassier 2013

Route of administration Athanassa 2008 - Chalmers 2011
Which prescribing strategy is most effective in children with community acquired pneumonia?

Prescribing strategy - In-lw 2015 -
Is an antibiotic effective in children with community-acquired pneumonia?

Antibiotics versus placebo - = -

Which antibiotic is most effective in children with community-acquired pneumonia?

Lodha 2013 Blumer 2016
Cannavino 2016

Das Rashmi 2013
Laopaiboon 2015
Lassi 2016
Lodha 2016

Various antibiotic comparisons
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Barrera 2016
Chaundhary 2018
Dean 2006
File 2016
Kohno 2013
Seki 2009
Yanagihara 2006

Shorr 2006
Zhao 2014

File 2007

Oosterheert 2006

Awasthi 2008a
Hazir 2011

Agweyu 2015
Amarilyo 2014
Asghar 2008
Atkinson 2007
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Awasthi 2008b

Bansal 2006
Bradely 2007
Hazir 2008
Lee 2008
Rajesh 2013
Ribeiro 2011
What is the optimal dose, duration and route of administration of antibiotic in children with community acquired pneumonia?
Dose and/or frequency studies - Amarilyo 2014 - -
Hazir 2007
Vilas-Boas 2014
Course length studies Haider 2008 Greenberg 2014 Sutijone 2011 -
Dimpopoulous 2008
Route of administration studies Lodha 2013 - Rojas-Reyes 2006 -

' See appendix F for full references of included studies
2 See appendix | for full references of not-prioritised studies, with reasons for not prioritising these studies
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Appendix F: Included studies

Aliberti Stefano, Ramirez Julio, Giuliani Fabio, Wiemken Timothy, Sotgiu Giovanni, Tedeschi
Sara, Carugati Manuela, Valenti Vincenzo, Marchioni Marco, Camera Marco, Piro Roberto,
Del Forno , Manuela , Milani Giuseppe, Faverio Paola, Richeldi Luca, Deotto Martina, Villani
Massimiliano, Voza Antonio, Tobaldini Eleonora, Bernardi Mauro, Bellone Andrea, Bassetti
Matteo, and Blasi Francesco (2017) Individualizing duration of antibiotic therapy in
community-acquired pneumonia. Pulmonary pharmacology & therapeutics 45, 191-201

Amarilyo Gil, Glatstein Miguel, Alper Arik, Scolnik Dennis, Lavie Moran, Schneebaum Nira,
Grisaru-Soen Galia, Assia Ayala, Ben-Sira Liat, and Reif Shimon (2014) IV Penicillin G is as
effective as IV cefuroxime in treating community-acquired pneumonia in children. American
journal of therapeutics 21(2), 81-4

Athanassa Zoe, Makris Gregory, Dimopoulos George, and Falagas Matthew E (2008) Early
switch to oral treatment in patients with moderate to severe community-acquired pneumonia:
a meta-analysis. Drugs 68(17), 2469-81

Bai Nan, Sun Chunguang, Wang Jin, Cai Yun, Liang Beibei, Zhang Lei, Liu Youning, and
Wang Rui (2014) Ertapenem versus ceftriaxone for the treatment of complicated infections: a
meta-analysis of randomized controlled trials. Chinese medical journal 127(6), 1118-25

Blumer Jeffrey L, Ghonghadze Tina, Cannavino Christopher, O'Neal Tanya, Jandourek
Alena, Friedland Hillel David, and Bradley John S (2016) A Multicenter, Randomized,
Observer-blinded, Active-controlled Study Evaluating the Safety and Effectiveness of
Ceftaroline Compared With Ceftriaxone Plus Vancomycin in Pediatric Patients With
Complicated Community-acquired Bacterial Pneumonia. The Pediatric infectious disease
journal 35(7), 760-6

Cannavino Christopher R, Nemeth Agnes, Korczowski Bartosz, Bradley John S, O'Neal
Tanya, Jandourek Alena, Friedland H David, and Kaplan Sheldon L (2016) A Randomized,
Prospective Study of Pediatric Patients With Community-acquired Pneumonia Treated With
Ceftaroline Versus Ceftriaxone. The Pediatric infectious disease journal 35(7), 752-9

El Hajj , Maguy Saffouh, Turgeon Ricky D, and Wilby Kyle John (2017) Ceftaroline fosamil
for community-acquired pneumonia and skin and skin structure infections: a systematic
review. International journal of clinical pharmacy 39(1), 26-32

el Moussaoui , Rachida , de Borgie , Corianne A J. M, van den Broek , Peterhans , Hustinx
Willem N, Bresser Paul, van den Berk , Guido E L, Poley Jan-Werner, van den Berg , Bob ,
Krouwels Frans H, Bonten Marc J. M, Weenink Carla, Bossuyt Patrick M. M, Speelman
Peter, Opmeer Brent C, and Prins Jan M (2006) Effectiveness of discontinuing antibiotic
treatment after three days versus eight days in mild to moderate-severe community acquired
pneumonia: randomised, double blind study. BMJ (Clinical research ed.) 332(7554), 1355

Eliakim-Raz Noa, Robenshtok Eyal, Shefet Daphna, Gafter-Gvili Anat, Vidal Liat, Paul Mical,
and Leibovici Leonard (2012) Empiric antibiotic coverage of atypical pathogens for
community-acquired pneumonia in hospitalized adults. The Cochrane database of systematic
reviews (9), CD004418

Falguera M, Ruiz-Gonzalez A, Schoenenberger J A, Touzon C, Gazquez |, Galindo C, and
Porcel J M (2010) Prospective, randomised study to compare empirical treatment versus
targeted treatment on the basis of the urine antigen results in hospitalised patients with
community-acquired pneumonia. Thorax 65(2), 101-106
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Garin Nicolas, Genne Daniel, Carballo Sebastian, Chuard Christian, Eich Gerhardt, Hugli
Olivier, Lamy Olivier, Nendaz Mathieu, Petignat Pierre-Auguste, Perneger Thomas,
Rutschmann Olivier, Seravalli Laurent, Harbarth Stephan, and Perrier Arnaud (2014) beta-
Lactam monotherapy vs beta-lactam-macrolide combination treatment in moderately severe
community-acquired pneumonia: a randomized noninferiority trial. JAMA internal medicine
174(12), 1894-901

Greenberg David, Givon-Lavi Noga, Sadaka Yair, Ben-Shimol Shalom, Bar-Ziv Jacob, and
Dagan Ron (2014) Short-course antibiotic treatment for community-acquired alveolar
pneumonia in ambulatory children: a double-blind, randomized, placebo-controlled trial. The
Pediatric infectious disease journal 33(2), 136-42

Haider Batool A, Saeed Muhammad Ammad, and Bhutta Zulfigar A (2008) Short-course
versus long-course antibiotic therapy for non-severe community-acquired pneumonia in
children aged 2 months to 59 months. The Cochrane database of systematic reviews (2),
CD005976

Hazir Tabish, Qazi Shamim A, Bin Nisar, Yasir , Magbool Sajid, Asghar Rai, Igbal Imran,
Khalid Sobia, Randhawa Sajid, Aslam Shazia, Riaz Sobia, and Abbasi Saleem (2007)
Comparison of standard versus double dose of amoxicillin in the treatment of non-severe
pneumonia in children aged 2-59 months: a multi-centre, double blind, randomised controlled
trial in Pakistan. Archives of disease in childhood 92(4), 291-7

Ige O M, and Okesola A O (2015) Comparative efficacy and safety of cefixime and
ciprofloxacin in the management of adults with community-acquired pneumonia in Ibadan,
Nigeria. Annals of Ibadan postgraduate medicine 13(2), 72-8

In-lw S, Winijkul G, Sonjaipanich S, and Manaboriboon B (2015) Comparison between the
efficacy of switch therapy and conventional therapy in pediatric community-acquired
pneumonia. Journal of the Medical Association of Thailand 98(9), 858-863

Li Jonathan Z, Winston Lisa G, Moore Dan H, and Bent Stephen (2007) Efficacy of short-
course antibiotic regimens for community-acquired pneumonia: a meta-analysis. The
American journal of medicine 120(9), 783-90

Llor Carl, Perez Alimudena, Carandell Eugenia, Garcia-Sangenis Anna, Rezola Javier,
Llorente Marian, Gestoso Salvador, Bobe Francesc, Roman-Rodriguez Miguel, Cots Josep
M, Hernandez Silvia, Cortes Jordi, Miravitlles Marc, and Morros Rosa (2017) Efficacy of high
doses of penicillin versus amoxicillin in the treatment of uncomplicated community acquired
pneumonia in adults. A non-inferiority controlled clinical trial. Atencion primaria,

Lodha Rakesh, Kabra Sushil K, and Pandey Ravindra M (2013) Antibiotics for community-
acquired pneumonia in children. The Cochrane database of systematic reviews (6),
CD004874

Maimon N, Nopmaneejumruslers C, and Marras T K (2008) Antibacterial class is not
obviously important in outpatient pneumonia: a meta-analysis. The European respiratory
journal 31(5), 1068-76

Nemeth Johannes, Oesch Gabriela, and Kuster Stefan P (2015) Bacteriostatic versus
bactericidal antibiotics for patients with serious bacterial infections: systematic review and
meta-analysis. The Journal of antimicrobial chemotherapy 70(2), 382-95

Nicholson Susan C, Welte Tobias, File Thomas M, Jr, Strauss Richard S, Michiels Bart, Kaul
Pratibha, Balis Dainius, Arbit Deborah, Amsler Karen, and Noel Gary J (2012) A randomised,
double-blind trial comparing ceftobiprole medocaril with ceftriaxone with or without linezolid
for the treatment of patients with community-acquired pneumonia requiring hospitalisation.
International journal of antimicrobial agents 39(3), 240-6
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Appendix G: Quality assessment of included studies

Antibiotic prescribing strategy in adults

Table 11: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue?

Was the assignment of patients to treatments
randomised?

Were patients, health workers and study personnel
blinded?

Were the groups similar at the start of the trial?

Aside from the experimental intervention, were the groups
treated equally?

Were all of the patients who entered the trial properly
accounted for at its conclusion?

How large was the treatment effect?
How precise was the estimate of the treatment effect?

Can the results be applied in your context? (or to the local
population)

Were all clinically important outcomes considered?
Are the benefits worth the harms and costs?
a Blinding inappropriate for the study design

Yes
No?

Yes
Yes

Yes

See GRADE profiles
See GRADE profiles
Nob

Yes
See GRADE profiles

Yes
Yes

No2

Yes
Yes

Yes

See GRADE profiles
See GRADE profiles
NoP

Yes
See GRADE profiles

Yes
Yes

Yes
Yes

Yes

See GRADE profiles
See GRADE profiles
Yes

Yes
See GRADE profiles

Yes
No2

Yes
Yes

Yes

See GRADE profiles
See GRADE profiles
NoP

Yes
See GRADE profiles

b Some participants have chronic obstructive pulmonary disease, however it is unclear if pneumonia associated with an exacerbation
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Antibiotic choice in adults

Table 12: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question? Yes Yes Yes Yes

Did the authors look for the right type of papers? Yes Yes Yes Yes

Do you think all the important, relevant studies were Yes Yes Yes Yes

included?

Did the review’s authors do enough to assess the quality Yes Yes Yes Yes

of the included studies?

If the results of the review have been combined, was it Yes Yes Yes Yes

reasonable to do so?

What are the overall results of the review? See GRADE profiles See GRADE See GRADE profiles = See GRADE profiles
profiles

How precise are the results? See GRADE profiles See GRADE See GRADE profiles = See GRADE profiles
profiles

Can the results be applied to the local population? Yes No2 Yes Yes

Were all important outcomes considered? Yes Yes Yes Yes

Are the benefits worth the harms and costs? See GRADE profiles See GRADE See GRADE profiles = See GRADE profiles
profiles

Did the review address a clearly focused question?

Did the authors look for the right type of papers? Yes Yes Yes Yes
Do you think all the important, relevant studies were Yes Yes Yes Yes
included?
Did the review’s authors do enough to assess the quality Yes Yes Yes Yes
of the included studies?
If the results of the review have been combined, was it No¢ Yes Yes Yes
reasonable to do so?
What are the overall results of the review? See GRADE profiles See GRADE See GRADE profiles  See GRADE profiles
profiles
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How precise are the results? See GRADE profiles = See GRADE See GRADE profiles
profiles

Can the results be applied to the local population? Yes Yes Yes

Were all important outcomes considered? Yes Yes Yes

Are the benefits worth the harms and costs? See GRADE profiles = See GRADE profiles See GRADE

profiles

Did the review address a clearly focused question? No¢?

Did the authors look for the right type of papers? Yes

Do you think all the important, relevant studies were Yes

included?

Did the review’s authors do enough to assess the quality Yes
of the included studies?

If the results of the review have been combined, was it Yes

reasonable to do so?

What are the overall results of the review? See GRADE profiles
How precise are the results? See GRADE profiles
Can the results be applied to the local population? Yes

Were all important outcomes considered? No¢

Are the benefits worth the harms and costs? See GRADE profiles

a|ncludes antibiotics not available in the UK which cannot be analysed separately
b A range of serious bacterial infections are included in the analysis

See GRADE profiles

Yes
Yes
See GRADE profiles

¢ Studies on a range of serious bacterial infections have been combined in meta-analysis (however data available to perform analysis of community-

acquired pneumonia population)
d Multiple types of infection are included in the study, although analysis is separated
¢ Mortality was not reported

Table 13: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue?
Was the assignment of patients to treatments randomised?  Yes Yes Yes
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Were patients, health workers and study personnel blinded?
Were the groups similar at the start of the trial?

Aside from the experimental intervention, were the groups
treated equally?

Were all of the patients who entered the trial properly
accounted for at its conclusion?

How large was the treatment effect?
How precise was the estimate of the treatment effect?

Can the results be applied in your context? (or to the local
population)

Were all clinically important outcomes considered?
Are the benefits worth the harms and costs?

Did the trial address a clearly focused issue?

Was the assignment of patients to treatments randomised?
Were patients, health workers and study personnel blinded?
Were the groups similar at the start of the trial?

Aside from the experimental intervention, were the groups
treated equally?

Were all of the patients who entered the trial properly
accounted for at its conclusion?

How large was the treatment effect?
How precise was the estimate of the treatment effect?
Can the results be applied in your context? (or to the local

population)
Were all clinically important outcomes considered?

Yes
Yes
Yes

Yes

See GRADE
profiles

See GRADE
profiles

Yes

No2

See GRADE
profiles

Yes
Yes
Nob
Noe
Yes

Yes

See GRADE
profiles

See GRADE
profiles

Yes

Yes
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NoP
Yes
Yes

Yes

See GRADE
profiles

See GRADE
profiles

Yes

Yes

See GRADE
profiles

NoP
Yes
Yes

Yes

See GRADE
profiles

See GRADE
profiles

No¢

Nod

See GRADE
profiles

Yes
Yes
Yes

Yes®

See GRADE profiles
See GRADE profiles
Yes

Yes
See GRADE profiles
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See GRADE
profiles

Are the benefits worth the harms and costs?

a Mortality was not reported

b Study was open label

¢ Unclear applicability as study was conducted in Nigeria

d Qverall clinical response and mortality were not reported

e Signficant difference between groups in the number of people who smoked

G.3 Antibiotic dose in adults

Table 14: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes Yes

Was the assignment of patients to treatments randomised?  Yes Yes

Were patients, health workers and study personnel blinded? No? Yes

Were the groups similar at the start of the trial? Yes Yes

Aside from the experimental intervention, were the groups Yes Yes

treated equally?

Were all of the patients who entered the trial properly Yes Yes

accounted for at its conclusion?

How large was the treatment effect? See GRADE See GRADE
profiles profiles

How precise was the estimate of the treatment effect? See GRADE See GRADE
profiles profiles

Can the results be applied in your context? (or to the local Yes Yes

population)

Were all clinically important outcomes considered? Yes Yes

Are the benefits worth the harms and costs? See GRADE See GRADE
profiles profiles

a Unblinded
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Antibiotic course length in adults

Table 15: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question? Yes
Did the authors look for the right type of papers? Yes
Do you think all the important, relevant studies were included? Yes
Did the review’s authors do enough to assess the quality of the included studies? No2
If the results of the review have been combined, was it reasonable to do so? Yes
What are the overall results of the review? See GRADE profiles
How precise are the results? See GRADE profiles
Can the results be applied to the local population? Yes
Were all important outcomes considered? Yes
Are the benefits worth the harms and costs? See GRADE profiles

aJadad score used to assess quality of studies, however, the quality of each individual study or the individual
scoring domains not reported

Table 16: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes
Was the assignment of patients to treatments randomised? Yes
Were patients, health workers and study personnel blinded? Yes
Were the groups similar at the start of the trial? No?
Aside from the experimental intervention, were the groups treated equally? Yes
Were all of the patients who entered the trial properly accounted for at its conclusion? Yes
How large was the treatment effect? See GRADE profiles
How precise was the estimate of the treatment effect? See GRADE profiles
Can the results be applied in your context? (or to the local population) Yes
Were all clinically important outcomes considered? Yes
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Are the benefits worth the harms and costs? See GRADE profiles
al arger number of smokers and more severe symptoms present in people randomised to day 3 treatment

G.5 Antibiotic route of administration in adults

Table 17: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question? Yes
Did the authors look for the right type of papers? Yes
Do you think all the important, relevant studies were included? Yes
Did the review’s authors do enough to assess the quality of the included studies? Yes
If the results of the review have been combined, was it reasonable to do so? Yes
What are the overall results of the review? See GRADE profiles
How precise are the results? See GRADE profiles
Can the results be applied to the local population? Yes
Were all important outcomes considered? Yes
Are the benefits worth the harms and costs? See GRADE profiles

G.6 Antibiotic prescribing strategy in children

Table 18: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes
Was the assignment of patients to treatments randomised? Yes
Were patients, health workers and study personnel blinded? No?2
Were the groups similar at the start of the trial? Yes
Aside from the experimental intervention, were the groups treated equally? NoP
Were all of the patients who entered the trial properly accounted for at its conclusion? Yes
How large was the treatment effect? See GRADE profiles
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How precise was the estimate of the treatment effect? See GRADE profiles
Can the results be applied in your context? (or to the local population) No¢

Were all clinically important outcomes considered? Nod

Are the benefits worth the harms and costs? See GRADE profiles
a Unblinded

b Physicians treated children in both treatment arms; the control group consisted of physician-guided switching, and
physicians were shown to change their practice according to results in the intervention arm

¢ Control arm treatment strategy was based on standard medical procedures - as the study was performed in
Thailand, this may not be relevant to UK practice

d Clinical response and mortality were not reported

G.7 Antibiotic choice in children

Table 19: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question? Yes
Did the authors look for the right type of papers? Yes
Do you think all the important, relevant studies were included? Yes
Did the review’s authors do enough to assess the quality of the included studies? Yes
If the results of the review have been combined, was it reasonable to do so? Yes
What are the overall results of the review? See GRADE profiles
How precise are the results? See GRADE profiles
Can the results be applied to the local population? Yes
Were all important outcomes considered? Yes
Are the benefits worth the harms and costs? See GRADE profiles

Table 20: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes Yes
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Was the assignment of patients to treatments randomised?

Were patients, health workers and study personnel blinded?

Were the groups similar at the start of the trial?

Aside from the experimental intervention, were the groups treated equally?

Were all of the patients who entered the trial properly accounted for at its
conclusion?

How large was the treatment effect?

How precise was the estimate of the treatment effect?

Can the results be applied in your context? (or to the local population)
Were all clinically important outcomes considered?

Are the benefits worth the harms and costs?

Yes
No?
Yes
Yes
Yes

See GRADE profiles
See GRADE profiles
Yes
Yes
See GRADE profiles

a Blinding inappropriate for the study design, although observer outcome reporting was blinded

G.8 Antibiotic dose in children

Yes
No?
Yes
Yes
Yes

See GRADE profiles
See GRADE profiles
Yes
Yes
See GRADE profiles

Table 21: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Study reference

Did the trial address a clearly focused issue?

Was the assignment of patients to treatments randomised?
Were patients, health workers and study personnel blinded?
Were the groups similar at the start of the trial?

Aside from the experimental intervention, were the groups treated
equally?

Were all of the patients who entered the trial properly accounted for at
its conclusion?

How large was the treatment effect?

How precise was the estimate of the treatment effect?

Can the results be applied in your context? (or to the local population)
Were all clinically important outcomes considered?

Are the benefits worth the harms and costs?
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Hazir et al. 2007
Yes
Yes
Yes
Yes
Yes

Yes

See GRADE profiles
See GRADE profiles
No2
Yes
See GRADE profiles

99

Amarilyo et al. 2014
NoP

Yes

Unclearc

Yes

Yes
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a Study conducted in Pakistan which may not be applicable to UK practice

b Study addressed both dosage of penicillin and efficacy of penicillin compared with cefuroxime

¢ Unclear if blinded

d Raw data or percentages not reported, so cannot determine if results include entire population who entered the trial
f Clinical response not reported

Antibiotic dose frequency in children

Table 22: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes Yes

Was the assignment of patients to treatments randomised? Yes Yes

Were patients, health workers and study personnel blinded? Yes Yes

Were the groups similar at the start of the trial? Yes Yes

Aside from the experimental intervention, were the groups treated Yes Yes

equally?

Were all of the patients who entered the trial properly accounted for at Yes Yes

its conclusion?

How large was the treatment effect? See GRADE profiles = See GRADE profiles
How precise was the estimate of the treatment effect? See GRADE profiles  See GRADE profiles
Can the results be applied in your context? (or to the local population) No? Yes

Were all clinically important outcomes considered? Yes NoP

Are the benefits worth the harms and costs? See GRADE profiles = See GRADE profiles

a Study conducted in Brazil which may not be applicable to UK practice
b Mortality is not reported

Table 23: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question? Yes
Did the authors look for the right type of papers? Yes
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Do you think all the important, relevant studies were included? Yes
Did the review’s authors do enough to assess the quality of the included studies? Yes
If the results of the review have been combined, was it reasonable to do so? Yes
What are the overall results of the review? See GRADE profiles
How precise are the results? See GRADE profiles
Can the results be applied to the local population? No?
Were all important outcomes considered? Yes
Are the benefits worth the harms and costs? See GRADE profiles

2 Included studies conducted in Asia which may not be applicable to UK practice

Appendix H: GRADE profiles

H.1 Antibiotic prescribing strategies in adults with moderate- to high-severity community-acquired

pneumonia
Table 24: GRADE profile — broad-spectrum antibiotics versus targeted antibiotics
Quality assessment No of patients Effect
Quality |Importance
o ?f Design Ri§k ol Inconsistency|Indirectness| Imprecision _Other_ SRk VEREE FOEUE Absolute
studies bias considerations | spectrum’? | treatment’ ® (95% CI)
Mortality
14 randomised [no serious [NA serious® serious® none 0/89 1/88 NICE analysis: 8 fewer per 1000 @®00 CRITICAL
trials risk of bias (0%) (1.1%) RR 0.33 (0.01 to | (from 11 fewer to 79 LOW
7.98) more)
Clinical relapse
14 randomised [no serious [NA serious® very serious’ |none 2/89 4/88 NICE analysis: | 23 fewer per 1000 @000 CRITICAL
trials risk of bias (2.2%) (4.5%) RR 0.49 (0.09 to | (from 41 fewer to 74 [ VERY LOW
2.63) more)
Admission to intensive care
14 randomised [no serious [NA serious® very serious’  |none 1/89 0/88 NICE analysis: - @000 CRITICAL
trials risk of bias (1.1%) (0%) RR 2.97 (0.12 to VERY LOW
71.85)
Length of hospital stay (days)
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Quality assessment No of patients Effect
Quality |Importance
POtk Design B G Inconsistency(indirectness| Imprecision iy SUCLLE LR GOLD) Absolute
studies 9 bias Y P considerations | spectrum’ 2 | treatment” 3 (95% ClI)
14 randomised |no serious |NA serious® no serious none Mean 7.1 (SD|Mean 7.1 (SD - MD 0 higher (1.15 OO®0 CRITICAL
trials risk of bias imprecision 3.8) 4.0) lower to 1.15 higher)[MODERATE
N= 89 N= 88
Readmission
14 randomised [no serious [NA serious® very serious’  |none 2/89 4/88 NICE analysis: | 23 fewer per 1000 @000 |IMPORTANT]
trials risk of bias (2.2%) (4.5%) RR 0.49 (0.09 to | (from 41 fewer to 74 | VERY LOW
2.63) more)
Adverse events
14 randomised |no serious [NA serious® very serious® |none 16/89 8/88 NICE analysis: | 89 more per 1000 @000 CRITICAL
trials risk of bias (18%) (9.1%) RR 1.98 (0.89to [ (from 10 fewerto |VERY LOW
4.38) 307 more)
Length of antimicrobial treatment (days)
14 randomised [no serious |NA serious® serious® none Mean 10.5 | Mean 10.8 - MD 0.3 lower (0.73 @P00 CRITICAL
trials risk of bias (SD 1.3) (SD 1.6) lower to 0.13 higher) LOW
N= 89 N= 88
Length of intravenous treatment (days)
14 randomised |no serious [NA serious® no serious none Mean 5.0 (SD|Mean 5.2 (SD - MD 0.2 lower (1.04 ®@®0 [IMPORTANT]
trials risk of bias imprecision 2.6) 1.6) lower to 0.64 higher)[MODERATE
N= 89 N= 88

Abbreviations: Cl — confidence interval; NA — not applicable; RR — risk ratio; SD — standard deviation; MD — mean difference

" At admission, all participants received beta-lactam (co-amoxiclav or ceftriaxone) plus a macrolide (azithromycin) or a fluoroquinolone (levofloxacin) and were randomised if stable after 2 to 6 days
treatment

2 Participants who initially received beta-lactam and macrolide were switched to co-amoxiclav (875/125mg three times a day) or cefditoren (400mg twice a day) to complete 5 days treatment;
participants who initially received levofloxacin were continued on levofloxacin (750mg daily) to complete 10 days treatment

3 If a pneumococcal urine antigen test was positive, participants were switched to oral amoxicillin (1g three times daily) to complete a 10 day course; if a L. pneumophilae urine antigen test was
positive, participants were switched to oral azithromycin (500mg daily) to complete a 5 day course; participants with a negative urine antigen test were given the same treatment as the broad-
spectrum group

4 Falguera et al. 2009

® Downgraded 1 level - 22% of the total population (18% in broad-spectrum treatment arm and 23% in targeted treatment arm) have chronic obstructive pulmonary disease (COPD), although unclear
if pneumonia associated with an exacerbation of COPD

5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

" Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
with broad-spectrum treatment; wide confidence intervals

9 Downgraded 1 level - at a minimal important difference of 0.5x standard deviation of empirical treatment arm, data are consistent with no meaningful difference or appreciable harm with targeted
treatment

Table 25: GRADE profile — broad-spectrum antibiotics versus targeted antibiotics (analysis stratified by treatment received)
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Quality assessment No of patients Effect
Quality | Importance
. Antigen result -
No of . Risk of . . . Other Broad- Relative
studies Design bias Inconsistency(indirectness|imprecision considerations | spectrum® targeted1 , (95% Cl) Absolute
treatment”
Mortality
14 randomised |no serious |NA serious® serious® none 1/152 0/25 NICE analysis: RR - @®00 | CRITICAL
trials risk of bias (0.66%) (0%) 0.51 (0.02 to LOW
12.18)
Clinical relapse
14 randomised |no serious [NA serious® serious’ none 3/152 3/25 NICE analysis: RR| 101 fewer per 1000 | @900 | CRITICAL
trials risk of bias (2%) (12%) 0.16 (0.04 to 0.77)| (from 28 fewer to 115 LOW
fewer)
Admission to intensive care
14 randomised [no serious |NA serious® very none 1/152 0/25 NICE analysis: RR - @000 | CRITICAL
trials risk of bias serious® (0.66%) (0%) 0.51 (0.02 to VERY
12.18) LOW
Length of hospital stay (days)
14 randomised |no serious |NA serious® serious® none Mean 7.0 Mean 7.2 (SD - MD 0.2 lower (1.95 | @®00 | CRITICAL
trials risk of bias . . ower to 1. igher LOW
jal isk of bi (SD 3.7) 4.2) [ 1.55 higher)
N= 152 N=25
Readmission
14 randomised |no serious |NA serious® serious’ none 4/152 3/25 NICE analysis: RR| 94 fewer per 1000 | @®00 |IMPORTANT]
trials risk of bias (2.6%) (12%) 0.22 (0.05 to 0.92)] (from 10 fewer to 114 | LOW
fewer)
Adverse events
14 randomised |no serious |NA serious® very none 22/152 2/25 NICE analysis: RR| 65 more per 1000 @000 | CRITICAL
trials risk of bias serious® (14.5%) (8%) 1.81 (0.45 to 7.22)| (from 44 fewer to 498 | VERY
more) LOW
Length of antimicrobial treatment (days)
14 randomised [no serious |NA serious® serious® none Mean 10.4 | Mean 10.8 (SD - MD 0.4 lower (1.18 | @®00 | CRITICAL
trials risk of bias (SD 1.4) 1.9) lower to 0.38 higher) | LOW
N= 152 N=25

Abbreviations: Cl — confidence interval; NA — not applicable; RR — risk ratio; SD — standard deviation; MD — mean difference

' At admission, all participants received beta-lactam (co-amoxiclav or ceftriaxone) plus a macrolide (azithromycin) or a fluoroquinolone (levofloxacin) and were randomised if stable after 2 to 6 days

treatment

2 Participants who initially received beta-lactam and macrolide were switched to co-amoxiclav (875/125mg three times a day) or cefditoren (400mg twice a day) to complete 5 days treatment;
participants who initially received levofloxacin were continued on levofloxacin (750mg daily) to complete 10 days treatment
3 If a pneumococcal urine antigen test was positive, participants were switched to oral amoxicillin (1g three times daily) to complete a 10 day course; if a L. pneumophilae urine antigen test was
positive, participants were switched to oral azithromycin (500mg daily) to complete a 5 day course; only includes people with a positive antigen test

4 Falguera et al. 2009

® Downgraded 1 level - 22% of the total population have chronic obstructive pulmonary disease (COPD), although unclear if pneumonia associated with an exacerbation
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5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
" Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with antigen result targeted treatment

8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
® Downgraded 1 level - at a minimal important difference of 0.5x standard deviation of empirical treatment arm, data are consistent with no meaningful difference of appreciable harm with antigen
result targeted treatment

H.2 Antibiotic prescribing strategies in a mixed severity population of adults with community-acquired

pneumonia

Table 26: GRADE profile — stopping antibiotics: guideline-based compared with physician-guided

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . - Other Gl e BolpEs] o EEEED
5 Design o Inconsistency|Indirectness| Imprecision : q based on guided 5 Absolute
studies bias considerations ] e (95% CI)
guidelines stopping
Mortality (at day 30)
13 randomised [no serious |[NA serious* serious® none 3/146 3/137 RR 1.07 | 1 more per 1000 celele) CRITICAL
trials risk of bias (2.1%) (2.2%) (0.22to | (from 16 fewer to LOwW
5.19) 86 more)
Recurrence (by day 30)
13 randomised [no serious |[NA serious* very serious’ |none 4/146 6/137 RR 0.63 |16 fewer per 1000| @®000 |IMPORTANT]
trials risk of bias (2.7%) (4.4%) (0.18to | (from 36 fewer to |VERY LOW
2.17) 51 more)
Length of hospital stay (days)
13 randomised [no serious |[NA serious* no serious none Mean 5.7, SD 2.8 |Mean 5.5, SD 2.3 - MD 0.2 higher DPDO CRITICAL
trials risk of bias imprecision N= 146 N= 137 (0.40 lower to 0.80[MODERATE
higher)
Community-acquired pneumonia symptom questionnaire score at day 5 (intention to treat analysis; better indicated by lower score, range 0-90)
13 randomised |no serious [NA serious* no serious none Mean 27.2, SD 12.5| Mean 24.7, SD - MD 2.5 higher SOD0 CRITICAL
trials risk of bias imprecision N= 162 11.4 (0.15 lower to 5.15[MODERATE
N= 150 higher)
Community-acquired pneumonia symptom questionnaire score at day 10 (intention to treat analysis; better indicated by lower score, range 0-90)
13 randomised [no serious [NA serious* no serious none Mean 17.9, SD 7.6 | Mean 18.6, SD - MD 0.7 lower (2.56] @®®®0 CRITICAL
trials risk of bias imprecision N= 162 9.0 lowerto 1.16 [MODERATE
N= 150 higher)

Community-acquired pneumonia symptom questionnaire score at day 5 (per protocol analysis; better indicated by lower score, range 0-90)
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Quality assessment No of patients Effect
Quality |Importance
. Antibiotic stopped Physician- -
No of . Risk of . . . . Other . Relative
studies Design bias Inconsistency(indirectness| Imprecision considerations ba_lsec_i <>n1 gund_ed . (95% Cl) Absolute
guidelines stopping
13 randomised |no serious |[NA serious* no serious none Mean 26.6, SD 12.1| Mean 24.3, SD - MD 2.3 higher Gele) CRITICAL
trials risk of bias imprecision N= 146 11.4 (0.44 lower to 5.04[MODERATE
N= 137 higher)
Community-acquired pneumonia symptom questionnaire score at day 10 (per protocol analysis; better indicated by lower score, range 0-90)
13 randomised |no serious |NA serious* no serious none Mean 17.6, SD 7.4 | Mean 18.1, SD - MD 0.5 lower (2.36] @®®0 CRITICAL
trials risk of bias imprecision N= 146 8.5 lower to 1.36  |MODERATE|
N= 137 higher)
Time taking antibiotics (days)
13 randomised [no serious [NA serious* serious® none Median 5, IQR 5 to | Median 10, IQR - - ®D00 CRITICAL
trials risk of bias 6.5 10 to 11 LOW
N=146 N=137
Time taking intravenous antibiotics (days)
13 randomised |no serious |[NA serious* serious® none Median 3, IQR 2 to 4| Median 2, IQR 1 - - @®®00 |IMPORTANT]
trials risk of bias N=146 to4 LOW
N=137
Time until returning to normal activity (days)
13 randomised |no serious [NA serious* serious® none Median 15, IQR 10 |Median 18, IQR 9 - - Selele) CRITICAL
trials risk of bias to 21 to 25 LOW
N=146 N=137
Adverse events
13 randomised [no serious [NA serious* very serious’ |[none 17/146 18/137 RR 0.89 |14 fewer per 1000| @000 CRITICAL
trials risk of bias (11.6%) (13.1%) (0.48to | (from 68 fewer to |VERY LOW
1.65) 85 more)

Abbreviations: Cl — confidence interval; NA — not applicable; SD — standard deviation; MD — mean difference; IQR — interquartile range; RR — risk ratio

" Antibiotics given for minimum of 5 days, with stopping at day 5 if body temperature was less than 37.8°C for 48 hours and there was no more than 1 community-acquired pneumonia-associated
sign of clinical instability; 80% of total population received a fluoroquinolone
2 Duration of antibiotics determined by physicians; 80% of total population received a fluoroquinolone
% Uranga et al. 2016
4 Downgraded 1 level - 15% of the total population also have chronic obstructive pulmonary disease (COPD), although it is unknown if pneumonia is associated with an exacerbation of COPD
® Downgraded 1 level - not assessable
5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

" Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 27: GRADE profile — stopping antibiotics: guideline-based versus physician-guided (subgroup analysis of people with
pneumonia severity index score | to lll)
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Quality assessment No of patients Effect
Quality |Importance
. Antibiotic Physician- -
No of . Risk of . . . . Other . . Relative
studies Design bias Inconsistency|Indirectness| Imprecision considerations stoppl_ng l?ase1d on gund_ed , (95% Cl) Absolute
guidelines stopping
Clinical success at day 10 (intention to treat analysis)
13 randomised [no serious [NA serious* serious® none 58/101 41/86 NICE analysis: [ 95 more per 1000 |  @®®00 CRITICAL
trials risk of bias (57.4%) (47.7%) RR 1.20 (0.91 | (from 43 fewer to LOW
to 1.59) 281 more)
Clinical success at day 10 (per protocol analysis)
13 randomised [no serious [NA serious* serious® none 58/94 39/80 NICE analysis: [132 more per 1000 ®®00 CRITICAL
trials risk of bias (61.7%) (48.8%) RR 1.27 (0.96 | (from 20 fewer to LOW
to 1.67) 327 more)
Clinical success at day 30 (intention to treat analysis)
13 randomised [no serious [NA serious* no serious none 93/102 83/88 NICE analysis: | 28 fewer per 1000 Gee) CRITICAL
trials risk of bias imprecision (91.2%) (94.3%) RR 0.97 (0.89 | (from 104 fewer to [MODERATE|
to 1.05) 47 more)
Clinical success at day 30 (per protocol analysis)
13 randomised |no serious |[NA serious* no serious none 89/95 80/82 NICE analysis: | 39 fewer per 1000 | ®®®0 CRITICAL
trials risk of bias imprecision (93.7%) (97.6%) RR 0.96 (0.90 | (from 98 fewer to [MODERATE|
to 1.02) 20 more)

Abbreviations: Cl — confidence interval; NA — not applicable; RR — risk ratio

' Antibiotics given for minimum of 5 days, with stopping at day 5 if body temperature was less than 37.8°C for 48 hours and there was no more than 1 community-acquired pneumonia-associated
sign of clinical instability; 80% of total population received a fluoroquinolone
2 Duration of antibiotics determined by physicians; 80% of total population received a fluoroquinolone
3 Uranga et al. 2016
4 Downgraded 1 level - 15% of the total population also have chronic obstructive pulmonary disease (COPD), although it is unknown if pneumonia is associated with an exacerbation of COPD

® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with antibiotic stopping based on guideline

Table 28: GRADE profile — stopping antibiotics: guideline-based versus physician-guided (subgroup analysis of people with
neumonia severity index IV or V)

Quality assessment No of patients Effect
Quality
. ToA~cT n Physician- -
ok ?f Design R's.k o Inconsistency(Indirectness|imprecision (_)ther_ Al SFOPng1 guided Reloatlve Absolute
studies bias considerations |based on guidelines stopping? (95% CI)

Importance

Clinical success at day 10 (intention to treat analysis)
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Quality assessment No of patients Effect
Quality Importance
. I . Physician- .
No of . Risk of . . . . Other Antibiotic stopping . Relative
studies Design bias Inconsistency|indirectness|imprecision considerations |based on guidelines’ stg::;gienc;z (95% Cl) Absolute
13 randomised |no serious |NA serious* serious® none 32/59 30/60 RR 1.08 40 more per 1000 | ®®00 | CRITICAL
trials risk of bias (54.2%) (50.0%) (0.77 to (from 115 fewer to LOW
1.53) 265 more)
Clinical success at day 10 (per protocol analysis)
13 randomised [no serious [NA serious* very none 28/50 28/53 RR 1.06 32 more per 1000 | @000 | CRITICAL
trials risk of bias serious® (56%) (52.8%) (0.74 to (from 137 fewerto | VERY
1.51) 269 more) LOW
Clinical success at day 30 (intention to treat analysis)
13 randomised |no serious |NA serious* serious® none 54/58 49/61 RR 1.16 129 more per 1000 | ®®00 | CRITICAL
trials risk of bias (93.1%) (80.3%) (1.01 to (from 8 more to 273 | LOW
1.34) more)
Clinical success at day 30 (per protocol analysis)
13 randomised |no serious |NA serious* serious® none 47/49 46/54 RR 1.13 111 more per 1000 | ®®00 | CRITICAL
trials risk of bias (95.9%) (85.2%) (0.99 to (from 9 fewer to 239 [ LOW
1.28) more)

Abbreviations: Cl — confidence interval; NA — not applicable; RR - risk ratio

" Antibiotics given for minimum of 5 days, with stopping at day 5 if body temperature was less than 37.8°C for 48 hours and there was no more than 1 community-acquired pneumonia-associated
sign of clinical instability; 80% of total population received a fluoroquinolone
2 Duration of antibiotics determined by physicians; 80% of total population received a fluoroquinolone
3 Uranga et al. 2016
4 Downgraded 1 level - 15% of the total population also have chronic obstructive pulmonary disease (COPD), although it is unknown if pneumonia is associated with an exacerbation of COPD

® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with antibiotic stopping based on guidelines
8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 29: GRADE profile — stopping antibiotics: guideline-based versus physician-guided

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Quality assessment No of patients Effect
Quality Importance
. Physician- . .
No of . Risk of . . . . Other . Stopping based Relative
studies Design bias Inconsistency(indirectness(imprecision considerations sﬂ,‘;sﬁ,dg on guidelines? (95% Cl) Absolute
Pneumonia related failure within 30 days (intention to treat analysis)
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Quality assessment No of patients Effect
Quality Importance
. Physician- . .
No of . Risk of . . . . Other . Stopping based Relative
studies Design bias Inconsistency(indirectness|imprecision considerations Sg::)lsﬁ‘(; ) on guidelines? (95% Cl) Absolute
13 randomised |serious* [NA serious® very none 3/135 4/125 NICE analysis: RR| 10 fewer per 1000 | @000 | CRITICAL
trials serious® (2.2%) (3.2%) 0.69 (0.16 to 3.04)| (from 27 fewer to 65 | VERY
more) LOW
Pneumonia related failure within 30 days (per protocol analysis)
13 randomised |serious* [NA serious® very none 3/135 3/81 NICE analysis: RR| 15 fewer per 1000 | @000 | CRITICAL
trials serious® (2.2%) (3.7%) 0.6 (0.12t0 2.9) | (from 33 fewer to 70 | VERY
more) LOW
Death due to pneumonia (intention to treat analysis)
13 randomised |[serious* [NA serious® serious’ none 0/135 0/125 - - ®000 | CRITICAL
trials (0%) (0%) VERY
LOW
Death due to pneumonia (per protocol analysis)
13 randomised |serious* [NA serious® serious’ none 0/135 0/81 - - ®000 | CRITICAL
trials (0%) (0%) VERY
LOW
Total mortality (intention to treat analysis)
13 randomised |serious* [NA serious® serious® none 1/135 4/125 NICE analysis: RR| 25 fewer per 1000 | @000 | CRITICAL
trials (0.74%) (3.2%) 0.23 (0.03 to 2.04)| (from 31 fewer to 33 | VERY
more) LOW
Total mortality (per protocol analysis)
13 randomised |serious* [NA serious® serious® none 1/135 2/81 NICE analysis: RR| 17 fewer per 1000 | &000 | CRITICAL
trials (0.74%) (2.5%) 0.3 (0.03 to 3.26) | (from 24 fewer to 56 | VERY
more) LOW
Diarrhoea (30 days; intention to treat analysis)
13 randomised |serious* [NA serious® very none 4/135 4/125 NICE analysis: RR| 2 fewer per 1000 | @000 | CRITICAL
trials serious® (3%) (3.2%) 0.93 (0.24 to 3.62)| (from 24 fewer to 84 | VERY
more) LOW
Diarrhoea (30 days; per protocol analysis)
13 randomised |serious* [NA serious® very none 4/135 1/81 NICE analysis: RR| 17 more per 1000 | @000 | CRITICAL
trials serious® (3%) (1.2%) 2.4 (0.27 to 21.1) | (from 9 fewer to 248 | VERY
more) LOW
Vomiting (30 days; intention to treat analysis)
13 randomised |serious* [NA serious® very none 1/135 0/125 NICE analysis: RR - @000 | CRITICAL
trials serious® (0.74%) (0%) 2.78 (0.11 to 67.6) VERY
LOW
Vomiting (30 days; per protocol analysis)
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Quality assessment No of patients Effect
Quality Importance
. Physician- . .
s?uod?efs S R:)siESOf Inconsistency|indirectness|Imprecision cons‘iiit:gtions sf’o‘:,izﬁf; 1 Sc::pgi:ir:’% Ili):::g gngtl(\:lg Absolute
13 randomised |serious* [NA serious® very none 1/135 0/81 NICE analysis: RR - @000 | CRITICAL
trials serious® (0.74%) (0%) 1.81 (0.07 to VERY
43.88) LOW
Abdominal pain (30 days; intention to treat analysis)
13 randomised |serious* [NA serious® very none 1/135 0/125 NICE analysis: RR - ®000 | CRITICAL
trials serious® (0.74%) (0%) 2.78 (0.11 to 67.6) VERY
LOW
Abdominal pain (30 days; per protocol analysis)
13 randomised |[serious* [NA serious® very none 1/135 0/81 NICE analysis: RR - ®000 | CRITICAL
trials serious® (0.74%) (0%) 1.81 (0.07 to VERY
43.88) LOW
Nausea (30 days; intention to treat analysis)
13 randomised |serious* [NA serious® very none 1/135 0/125 NICE analysis: RR - ®000 | CRITICAL
trials serious® (0.74%) (0%) 2.78 (0.11 to 67.6) VERY
LOW
Nausea (30 days; per protocol analysis)
13 randomised |serious* [NA serious® very none 1/135 0/81 NICE analysis: RR - ®000 | CRITICAL
trials serious® (0.74%) (0%) 1.81 (0.07 to VERY
43.88) LOW

Abbreviations: Cl — confidence interval; NA — not applicable; RR - risk ratio

" Treated for duration dictated by the physician; majority of people were given either macrolides, cephalosporins or fluoroquinolones
2 Treated according to clinical response: antibiotic was discontinued 48 hours after clinical stability with at least 5 days of antibiotic treatment; majority of people were given either macrolides,
cephalosporins or fluoroquinolones

3 Aliberti et al. 2017

4 Downgraded 1 level - 17% of participants violated protocol; the trial was discontinued early due to increased total mortality in the individualised treatment arm
® Downgraded 1 level - 19% of participants have chronic obstructive pulmonary disease (COPD), although it is unclear if pneumonia is associated with exacerbations of COPD

% Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
" Downgraded 1 level — not assessable
8 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

© National Institute for Health and Care Excellence, 2019. All rights reserved.
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Table 30: GRADE profile — upfront dual therapy versus test-dependant dual therapy

Quality assessment No of patients Effect
Quality Importance
Test-
No of . . . . . . . Other dependant | Upfront dual Relative
studies Design [Risk of bias [Inconsistency(Indirectness| Imprecision considerations | dual therapy™ | therapy? (95% Cl) Absolute
2
People not reaching clinical stability at day 7 (per protocol)
14 randomised [serious® NA no serious  [serious® none 120/291 97/289 HR 0.93 (0.76 to| 77 more per ®®00 IMPORTANT
trials indirectness (41.2%) (33.6%) 1.13) 1000 (from 3 LOW
- fewer to 175
NICE analysis: more)
RR 1.23 (0.99 to
1.52)
Clinical stability (adjusted for age and PSI category)
14 randomised |serious® NA no serious  [no serious none n= 291 n= 289 HR 0.92 (0.76 to - DDDO CRITICAL
trials indirectness |imprecision 1.12) MODERATE
Clinical stability in people with atypical infection
14 randomised [serious® NA no serious  |no serious none n= 31 HR 0.33 (0.13 to - @DDO IMPORTANT
trials indirectness |imprecision 0.85) MODERATE
Clinical stability in people with non-atypical infection
14 randomised [serious® NA no serious  |no serious none n= 549 HR 0.99 (0.80 to - @DDO IMPORTANT
trials indirectness [imprecision 1.22) MODERATE
Admission to intensive care (per protocol)
14 randomised [serious® NA no serious  |very serious’ [none 12/291 14/289 NICE analysis: | 7 fewer per @000 CRITICAL
trials indirectness (4.1%) (4.8%) RR 0.85 (0.40 to [ 1000 (from 29 | VERY LOW
1.81) fewer to 39
more)
Complicated pleural effusion (requiring chest tube insertion or thoracic surgery)
14 randomised |serious® NA no serious  |very serious’ [none 8/291 14/289 NICE analysis: | 21 fewer per @000 IMPORTANT
trials indirectness (2.7%) (4.8%) RR 0.57 (0.24 to [ 1000 (from 37 | VERY LOW
1.33) fewer to 16
more)
Length of hospital stay (days)
14 randomised [serious® NA no serious  [serious® none 291 289 - median 0 days| ®®00 IMPORTANT
trials indirectness difference (8 LOW
days [IQR 6 to
13] versus 8
days [IQR 6 to
12])
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Quality assessment No of patients Effect
Quality Importance
Test-
No of . . . . . . . Other dependant | Upfront dual Relative
studies Design [Risk of bias [Inconsistency(Indirectness| Imprecision considerations | dual therapy"| therapy?® (95% Cl) Absolute
2
Any change in initial antibiotic treatment
14 randomised |serious® NA no serious  [serious® none 39/291 46/289 NICE analysis: | 25 fewer per @P00 IMPORTANT
trials indirectness (13.4%) (15.9%) RR 0.84 (0.57 to [ 1000 (from 68 LOwW
1.25) fewer to 40
more)
Death at day 90
14 randomised [serious® NA no serious  [serious'® none 24/291 20/289 NICE analysis: | 13 more per ®®00 CRITICAL
trials indirectness (8.2%) (6.9%) RR 1.19 (0.67 to | 1000 (from 23 LOW
2.11) fewer to 77
more)
Death at day 30
14 randomised |[serious® NA no serious  |serious'® none 14/291 10/289 NICE analysis: | 13 more per ®P00 CRITICAL
trials indirectness (4.8%) (3.5%) RR 1.39 (0.63 to [ 1000 (from 13 LOW
3.08) fewer to 72
more)
In hospital death
14 randomised |serious® NA no serious  |serious'® none 8/291 7/289 NICE analysis: | 3 more per ®®00 CRITICAL
trials indirectness (2.7%) (2.4%) RR 1.14 (0.42 to [ 1000 (from 14 LOwW
3.09) fewer to 51
more)
30 day readmission
14 randomised [serious® NA no serious  [serious® none 23/291 9/289 NICE analysis: | 48 more per @®00 IMPORTANT
trials indirectness (7.9%) (3.1%) RR 2.54 (1.19to| 1000 (from 6 LOW
5.39) more to 137
more)
90 day readmission
14 randomised [serious® NA no serious  [serious® none 47/291 37/289 NICE analysis: | 33 more per @®00 IMPORTANT
trials indirectness (16.2%) (12.8%) RR 1.26 (0.85 to [ 1000 (from 19 LOW
1.88) fewer to 113
more)
New pneumonia within 30 days
14 randomised |serious® NA no serious  |very serious’ [none 10/291 6/289 NICE analysis: | 14 more per @000 IMPORTANT
trials indirectness (3.4%) (2.1%) RR 1.66 (0.61 to| 1000 (from 8 | VERY LOW
4.49) fewer to 72
more)
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111




DRAFT FOR CONSULTATION
GRADE profiles

Quality assessment No of patients Effect
Quality Importance
Test-
No of . . . . . . . Other dependant | Upfront dual Relative
studies Design [Risk of bias [Inconsistency(Indirectness| Imprecision considerations | dual therapy"| therapy?® (95% Cl) Absolute
2
Adverse events (including acute hepatitis, renal failure and minor allergic reactions)
14 randomised |serious® NA no serious  |very serious’ [none 4/291 6/289 RR 0.66 (0.19to| 7 fewer per @000 CRITICAL
trials indirectness (1.4%) (2.1%) 2.32) 1000 (from 17 | VERY LOW
fewer to 27
more)

Abbreviations: Cl — confidence interval; NA — not applicable; HR — hazard ratio; RR — relative risk; PSI — pneumonia severity index; IQR — interquartile range

' Beta-lactam (cefuroxime [intravenous 1.5g, three times a day] or co-amoxiclav [intravenous 1.2g, four times a day]) plus clarithromycin (intravenous or oral, 500mg twice daily) added to beta-lactam
treatment if Legionella pneumophillia positive in urine test result

2 Median antibiotic treatment length was 10 days

3 Beta-lactam (cefuroxime [intravenous 1.5g, three times a day] or co-amoxiclav [intravenous 1.2g, four times a day]) plus clarithromycin (intravenous or oral, 500mg twice daily)

4 Garin et al. 2014

® Downgraded 1 level - only per-protocol analysis reported, as a non-inferiority study intention to treat analysis would also be expected; imbalance between treatment arms in the number of people
with Legionella which could have favoured the combination treatment arm

% Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with monotherapy

" Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

8 Downgraded 1 level — not assessable

9 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with dual therapy

© Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
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Table 31: GRADE profile — amoxicillin versus phenoxymethylpenicillin

Single antibiotic compared with another single antibiotic

H.3 Antibiotics in adults with low-severity community-acquired pneumonia

Quality assessment No of patients Effect
Quality |Importance
Phenoxy- -
No of . . . . . . Other s g 2 .. | Relative
studies Design Risk of bias [Inconsistency|Indirectness| Imprecision T Amoxicillin methylpzenlclllm (95% Cl) Absolute
Clinical cure (per protocol analysis; day 14)
13 randomised |no serious risk |NA no serious |serious* none 25/25 10/11 NICE 109 more per 1000 Clele) CRITICAL
trials of bias indirectness (100%) (90.9%) analysis: (from 91 fewer to |MODERATE
RR 1.12 364 more)
(0.90 to
1.40)
Clinical cure (intention to treat analysis; day 14)
13 randomised [no serious risk [NA no serious [serious* none 25/25 10/14 NICE 286 more per 1000 D@0 CRITICAL
trials of bias indirectness (100%) (71.4%) analysis: | (from 0 more to 686 [MODERATE
RR 1.40 more)
(1.00 to
1.96)
Complete clinical resolution (intention to treat analysis; day 14)
13 randomised [no serious risk |NA no serious |very serious® |none 12/25 3/14 NICE 266 more per 1000 @P00 CRITICAL
trials of bias indirectness (48.0%) (21.4%) analysis: (from 51 fewer to LOW
RR 2.24 1000 more)
(0.76 to
6.61)
Clinical cure (intention to treat analysis; day 30)
13 randomised [no serious risk [NA no serious [serious* none 25/25 10/14 NICE 286 more per 1000 D@0 CRITICAL
trials of bias indirectness (100%) (71.4%) analysis: | (from 0 more to 686 [MODERATE
RR 1.40 more)
(1.00 to
1.96)
Complete clinical resolution (intention to treat analysis; day 30)
13 randomised [no serious risk [NA no serious [serious* none 23/25 8/14 NICE 349 more per 1000 @DDO CRITICAL
trials of bias indirectness (92.0%) (57.1%) analysis: | (from 6 more to 897 [MODERATE
RR 1.61 more)
(1.01 to
2.57)
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Quality assessment No of patients Effect
Quality |Importance
Phenoxy- .
No of . . . . . e Other AR .. | Relative
studies Design Risk of bias |Inconsistency(Indirectness| Imprecision considerations Amoxicillin methylpzenlclllln (95% Cl) Absolute
Radiological resolution (intention to treat analysis; day 30)
13 randomised [no serious risk [NA no serious |serious* none 20/24 6/11 NICE 289 more per 1000 D@0 CRITICAL
trials of bias indirectness (83.3%) (54.5%) analysis: (from 71 fewer to |MODERATE
RR 1.53 927 more)
(0.87 to
2.70)

Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk

" Oral, 1g, three times a day for 10 days

2 QOral, 1,600,000 IU three times a day for 10 days

3 Llor et al. 2017

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with amoxicillin
5 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with amoxicillin; wide confidence intervals

Table 32: GRADE profile — clarithromycin versus amoxicillin
Quality assessment No of patients Effect
Quality|Importance

. . . . . n A Other . . g AR Relative
No of studies Design Risk of bias|Inconsistency| Indirectness |Imprecision considerations Clarithromycin Amoxicillin (95% Cl) Absolute
Cure rate
12 randomised trials |serious® NA no serious serious* none 0/18 0/24 - - @®00 | CRITICAL

indirectness (0%) (0%) LOW

Abbreviations: Cl — confidence interval; NA — not applicable

' Oral (no details reported)
2 Pakhale et al. 2014

3 Downgraded 1 level - systematic review authors judged study to be at unclear risk of bias in 3 domains: allocation concealment, blinding and incomplete outcome data

4 Downgraded 1 level — not assessable
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Table 33: GRADE profile — clarithromycin versus erythromycin

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other . - . o[ Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations Clarithromycin'’|Erythromycin (95% Cl) Absolute
Clinical response (cure and improvement; at 4 to 6 weeks)
28 randomised|serious*  |no serious no serious no serious none 152/156 117/124 OR 2.27 (0.66 28 more per DDDO CRITICAL
trials inconsistency [indirectness  |imprecision (97.4%) (94.4%) to 7.80) 1000 (from 19 |MODERATE|
NICE fewer to 85
analysis: RR more)
1.03 (0.98 to
1.09)
Bacteriological cure (at 4 to 6 weeks)
28 randomised|serious*  |no serious no serious no serious none 31/35 22/22 OR 0.28 (0.03| 100 fewer per @®®0 |IMPORTANT
trials inconsistency [indirectness |imprecision (88.6%) (100%) to 2.57) 1000 (from 220 [MODERATE|
fewer to 50
NICE more)
analysis: RR
0.90 (0.78 to
1.05)
Radiological cure (at 4 to 6 weeks)
28 randomised|serious*  |no serious no serious no serious none 143/153 116/123 OR 0.91 (0.33|9 fewer per 1000 @®®®0 [IMPORTANT]
trials inconsistency [indirectness |imprecision (93.5%) (94.3%) to 2.49) (from 57 fewer to[MODERATE
NICE 57 more)
analysis: RR
0.99 (0.94 to
1.06)
Adverse events (at 4 to 6 weeks)
23 randomised|serious*  |no serious no serious no serious none 49/229 113/247 OR 0.30 (0.20( 247 fewer per SEee) CRITICAL
trials inconsistency [indirectness  |imprecision (21.4%) (45.7%) to 0.46) 1000 (from 178 |MODERATE
NICE fewer to 297
analysis: RR fewer)
0.46 (0.35to
0.61)

Abbreviations: Cl — confidence interval; OR — odds ratio; RR — relative risk

1250mg twice daily for 14 days, given at least 1 hour before or 2 hours after meals, mean treatment duration 13 days
2500mg four times daily for 14 days, given at least 1 hour before or 2 hours after meals, mean treatment duration 10 days

3 Pakhale et al

. 2014

4 Downgraded 1 level - systematic review authors judged studies to be at unclear risk of bias in either 2 or 3 domains: random sequence generation, allocation concealment and source of funding
(pharmaceutical sponsor probable)
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Table 34: GRADE profile — azithromycin versus levofloxacin

Quality assessment No of patients Effect
Quality |Importance
s?uod;::s Design RLsiI;SOf Inconsistency|Indirectness| Imprecision cons(izit:gtions n’?ﬂ:g;%?:::;; Levofloxacin? ggl,,zt'é; Absolute
Clinical response (at test of cure, day 13 to 21; per protocol analysis)
13 randomised serious* NA no serious |no serious  [none 156/174 177/189 OR 0.59 (0.27 to| 37 fewer per D0 CRITICAL
trials indirectness [imprecision (89.7%) (93.7%) 1.26) 1000 (from 94 [MODERATE
NICE analysis: | fewerto 19
RR 0.96 (0.90 to more)
1.02)
Bacteriological cure
13 randomised serious* NA no serious |no serious  [none 97/107 120/130 OR 0.81 (0.32to| 18 fewer per D@0 [IMPORTANT]
trials indirectness [imprecision (90.7%) (92.3%) 2.02) 1000 (from 83 [MODERATE
NICE analysis: | fewerto 55
RR 0.98 (0.91 to more)
1.06)
Adverse events
13 randomised serious*  [NA no serious [serious® none 42/211 26/212 OR 1.78 (1.04 to| 76 more per ®DO0 CRITICAL
trials indirectness (19.9%) (12.3%) 3.03) 1000 (from 4 LOwW
NICE analysis: | more to 190
RR 1.62 (1.03 to more)
2.55)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk

' Single, 2g dose of azithromycin
2500mg once daily for 7 days

3 Pakhale et al. 2014
4 Downgraded 1 level - systematic review authors judged study to be at unclear risk of bias in 3 domains: random sequence generation, allocation concealment and source of funding (sponsored by
pharmaceutical company, with 3 of 5 authors employed by same company)
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with azithromycin microspheres

Table 35: GRADE profile — azithromycin versus clarithromycin

Quality assessment No of patients Effect
No of . Risk of . . - Other Azithromycin . _ Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations | microspheres! Clarithromycin (95% Cl) Absolute

Quality

Importance

Clinical response (day 14 to 21; per protocol analysis)
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Quality assessment No of patients Effect
Quality Importance
No of . Risk of . . o, Other Azithromycin . .o Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations | microspheres' Clarithromycin (95% Cl) Absolute
13 randomised [no serious |NA no serious no serious none 187/202 198/209 OR 0.69 (0.31 | 19 fewer per DODD CRITICAL
trials risk of bias indirectness  [imprecision (92.6%) (94.7%) to 1.55) 1000 (from HIGH
NICE analysis: | 66 fewer to
RR 0.98 (0.93 | 28 more)
to 1.03)
Bacteriological cure
13 randomised |no serious |NA no serious no serious none 123/134 153/169 OR 1.17 (0.52 | 9 more per Ce) IMPORTANT
trials risk of bias indirectness  [imprecision (91.8%) (90.5%) to 2.61) 1000 (from HIGH
NICE analysis: | 45 fewer to
RR 1.01 (0.95| 81 more)
to 1.09)
Adverse events
13 randomised |no serious |NA no serious serious* none 65/247 62/252 OR 1.09 (0.73 [ 17 more per @PD0 CRITICAL
trials risk of bias indirectness (26.3%) (24.6%) to 1.64) 1000 (from [MODERATE
NICE analysis: | 52 fewer to
RR 1.07 (0.79 | 108 more)
to 1.44)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk

' Single 2g dose of azithromycin, administered as an oral suspension
2 Extended-release clarithromycin administered orally as 2 500mg capsules once daily for 7 days
3 Pakhale et al. 2014
4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm

Table 36: GRADE profile — azithromycin versus co-amoxiclav

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other . - Co- Relative
studies Design bias Inconsistency|Indirectness|imprecision considerations Azithromycin amoxiclav? (95% Cl) Absolute
Clinical success (end of treatment, day 8-12)
13 randomised|no NA no serious  [no serious |none 126/136 122/131 NICE analysis: RR | 9 fewer per 1000 (from 65 OPPD CRITICAL
trials serious indirectness |imprecision (92.6%) (93.1%) 0.99 (0.93 to 1.06) fewer to 56 more) HIGH
risk of
bias
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other . g Co- Relative
studies Design bias Inconsistency(indirectness|imprecision considerations Azithromycin amoxiclav? (95% Cl) Absolute
Bacteriological response (end of treatment, day 8-12)
13 randomised|no NA no serious  [no serious |none 32/35 30/33 NICE analysis: RR | 9 more per 1000 (from 118 @®®® [IMPORTANT]
trials serious indirectness [imprecision (91.4%) (90.9%) | 1.01(0.87to 1.17)* fewer to 155 more) HIGH
risk of
bias
Clinical success (follow up visit, day 22-26)
13 randomised|no NA no serious  |no serious [none 125/135 120/129 | NICE analysis: RR 1 [ 0 fewer per 1000 (from 65 PPPD CRITICAL
trials serious indirectness |imprecision (92.6%) (93%) (0.93 to 1.06)* fewer to 56 more) HIGH
risk of
bias
Bacteriological response (day 22-26)
13 randomised|no NA no serious  |no serious [none 21/22 15/16 NICE analysis: RR | 19 more per 1000 (from 122 ©2®® |IMPORTANT]
trials serious indirectness [imprecision (95.5%) (93.8%) | 1.02(0.87 to 1.19)* fewer to 178 more) HIGH
risk of
bias
Radiological response (day 22-26)
13 randomised|no NA no serious  [no serious |none 125/126 121/121 NICE analysis: RR | 10 fewer per 1000 (from 30 OPED CRITICAL
trials serious indirectness |imprecision (99.2%) (100%) 0.99 (0.97 to 1.01)* fewer to 10 more) HIGH
risk of
bias
Number of people reporting at least 1 adverse event
13 randomised|no NA no serious  |[serious® none 34/136 22/132 NICE analysis: RR | 83 more per 1000 (from 12 PO CRITICAL
trials serious indirectness (25.0%) (16.7%) 1.50 (0.93 to 2.42) fewer to 237 more) MODERATE|
risk of
bias
Number of people reporting drug related adverse events
13 randomised|no NA no serious |[serious® none 23/136 12/132 NICE analysis: RR | 78 more per 1000 (from 3 D@0 CRITICAL
trials serious indirectness (16.9%) (9.1%) 1.86 (0.97 to 3.58) fewer to 235 more) MODERATE|
risk of
bias
Number of people reporting serious adverse events
13 randomised[no NA no serious  |very none 3/136 3/132 NICE analysis: RR | 1 fewer per 1000 (from 18 ®®00 CRITICAL
trials serious indirectness [serious® (2.2%) (2.3%) 0.97 (0.20 t0 4.72) fewer to 85 more) LOwW
risk of
bias
Number of people reporting abdominal pain
13 randomised|no NA no serious |very none 13/136 2/132 NICE analysis: RR 80 more per 1000 (from 7 ®D00 CRITICAL
trials serious indirectness |[serious’ (9.6%) (1.5%) 6.31 (1.4510 27.42) more to 400 more) LOW
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other . g Co- Relative
studies Design bias Inconsistency(Indirectness|imprecision considerations Azithromycin amoxiclav? (95% Cl) Absolute
risk of
bias
Number of people reporting nausea
13 randomised|no NA no serious |very none 9/136 71132 NICE analysis: RR | 13 more per 1000 (from 28 @®00 CRITICAL
trials serious indirectness |serious® (6.6%) (5.3%) 1.25 (0.48 to 3.25) fewer to 119 more) LOwW
risk of
bias
Number of people reporting vomiting
13 randomised|no NA no serious |very none 2/136 3/132 NICE analysis: RR | 8 fewer per 1000 (from 20 ®P00 CRITICAL
trials serious indirectness [serious® (1.5%) (2.3%) 0.65 (0.11 to 3.81) fewer to 64 more) LOW
risk of
bias
Number of people reporting diarrhoea
13 randomised|no NA no serious |very none 3/136 0/132 NICE analysis: RR - ®@D00 CRITICAL
trials serious indirectness |serious® (2.2%) (0%) 6.8 (0.35to 130.3) LOW
risk of
bias

Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk

" Oral, 1g once daily

for 3 days

2 QOral, 875/125mg twice daily for 7 days

3 Paris et al. 2008

4 Authors judged discrepancy in intention to treat (ITT) and per protocol population to be negligible, therefore only reported ITT analysis
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with azithromycin
% Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
" Downgraded 2 levels - very wide confidence intervals

Table 37: GRADE profile — cephalosporins versus co-amoxiclav

Quality assessment No of patients Effect
Quality |Importance
s:luc:i:::s Design R:)siI;sof Inconsistency | Indirectness | Imprecision consiodt:reartions Cephalosporins!| Co-amoxiclav? ggl‘;ﬂ(\:/:a) Absolute
Clinical success (including antibiotics unavailable in UK)
28 randomised|serious* [no serious serious® no serious none 323/356 179/195 RR 1.01 (0.95 to| 9 more per ®D00 CRITICAL
trials inconsistency imprecision (90.7%) (91.8%) 1.08) 1000 (from 46 LOW
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other s . 2 Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Cephalosporins’| Co-amoxiclav (95% Cl) Absolute
fewer to 73
more)
Clinical success (not including antibiotics unavailable in UK)
13 randomised|serious* [NA no serious no serious none 55/55 49/51 RR 1.04 (0.97 to| 38 more per @DDO CRITICAL
trials indirectness imprecision (100%) (96.1%) 1.11) 1000 (from 29|MODERATE
fewer to 106
more)

Abbreviations: Cl — confidence interval; RR — relative risk; NA — not applicable

" Cefuroxime, 500mg twice daily for 10 days or cefditoren, 200/400mg twice daily for 14 days
2125/500mg three times daily for 10 days or 125/875mg twice daily for 14 days

3 Maimon et al. 2008

4 Downgraded 1 level - systematic review authors judge studies to be at high or unclear risk of bias in multiple domains, as unclear if the populations in each arm are comparable, and either unclear
or important differences in the care received by each arm; also unclear if randomisation adequate in 1 trial
> Downgraded 1 level - cefditoren is not currently licenced for any indication in the UK

Table 38: GRADE profile — cefixime versus ciprofloxacin

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . Other ST P . o Relative
studies Design bias Inconsistency|Indirectness| Imprecision A Cefixime' |Ciprofloxacin (95% Cl) Absolute
Temperature (day 3)
13 randomised|no serious |NA serious* very serious® |none Mean 37.2, [Mean 37.5, SD - MD 0.3 lower (0.63 lower to 0.03( @000 [IMPORTANT
trials risk of bias SD 0.9 0.5 higher) VERY LOW
N= 39 N= 34
Temperature (day 14)
13 randomised|no serious |NA serious* serious® none Mean 36.8, |[Mean 37.0, SD - MD 0.2 lower (0.41 lower to 0.01| @®®00 [IMPORTANT
trials risk of bias SD 0.4 0.5 higher) LOW
N=39 N= 34
Respiratory rate (day 3)
1 randomised[no serious |NA serious* very serious® [none Mean 21.5, [Mean 20.7, SD - MD 0.8 higher (2.82 lower to 4.42] @000 |IMPORTANT]
trials risk of bias SD 11.2 2.6 higher) VERY LOW
N= 39 N= 34
Respiratory rate (day 14)
13 randomised|no serious |[NA serious* serious’ none Mean 16.5, |Mean 17.7, SD - MD 1.2 higher (0.29 to 2.11 ®®00 |IMPORTANT
trials risk of bias SD 1.1 2.5 higher) LOW
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Quality assessment No of patients Effect
Quality |Importance
s:luod’igs Design RLsiI;SOf Inconsistency(Indirectness| Imprecision cons‘i.zzlt:gtions Cefixime' |Ciprofloxacin? ggl,,zt'éﬁ Absolute
N= 39 N= 34
Pulse rate (day 3)
13 randomised|no serious |NA serious* very serious® [none Mean |Mean 81.1, SD - MD 22.8 higher (23.94 lower to @000 |IMPORTANT]
trials risk of bias 103.9, SD 18.6 69.54 higher) VERY LOW
147.6 N= 34
N= 39
Pulse rate (day 14)
13 randomised|no serious [NA serious* serious® none Mean 75.1, [Mean 77.7, SD - MD 2.6 higher (0.79 lower to 5.99 @®00 |IMPORTANT]
trials risk of bias SD 6.6 8.0 higher) LOW
N= 39 N= 34
Number of people with radiological consolidations (day 14)
13 randomised|no serious [NA serious* no serious none 4/39 13/34 RR 0.27 279 fewer per 1000 (from 96 ®@®0 [IMPORTANT]
trials risk of bias imprecision (10.3%) (38.2%) (0.10t0 0.75) fewer to 344 fewer) MODERATE|
Number of people with bacterial isolates (day 3)
13 randomised|no serious |NA serious* serious® none 30/39 29/34 RR 0.9 (0.72| 85 fewer per 1000 (from 239 @®00 |IMPORTANT
trials risk of bias (76.9%) (85.3%) to 1.13) fewer to 111 more) LOwW
Number of people with bacterial isolates (day 14)
13 randomised|no serious |NA serious* no serious  |none 3/39 13/34 RR 0.20 306 fewer per 1000 (from 134 @®®0 |IMPORTANT
trials risk of bias imprecision (7.7%) (38.2%) (0.06 to 0.65) fewer to 359 fewer) MODERATE|

Abbreviations: Cl — confidence interval; NA — not applicable; SD — standard deviation; MD — mean difference; RR — relative risk

1400mg
2500mg

twice daily for 14 days
twice daily for 14 days

3lge etal. 2015
4 Downgraded 1 level — may not be applicable to UK practice as study conducted in Nigeria; however, antibiotics used are available in UK
® Downgraded 2 levels - at a minimal important difference of 0.5x standard deviation of ciprofloxacin, the effect estimate is consistent with no meaningful difference, appreciable benefit or appreciable

harm

8 Downgraded 1 level - at a minimal important difference of 0.5x standard deviation of cefixime, the effect estimate is consistent with no meaningful difference or appreciable harm with ciprofloxacin
" Downgraded 1 level - at a minimal important difference of 0.5x standard deviation of cefixime, the effect estimate is consistent with no meaningful difference or appreciable harm with cefixime

8 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with ciprofloxacin
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H.3.2 Single antibiotic compared with dual antibiotics

Table 39: GRADE profile — levofloxacin versus ceftriaxone plus azithromycin

Quality assessment No of patients Effect
Quality |Importance
Ceftriaxone -
A 9f Design Risk of bias [Inconsistency| Indirectness |Imprecision (')ther' Levofloxacin' plus Reloatlve Absolute
studies considerations| - . 5 | (95% CI)
azithromycin
Clinical failure®
14 randomised|no serious risk [NA no serious serious® none 15/115 24/121 RR 0.66 | 67 fewer per 1000 (from @DDO CRITICAL
trials of bias indirectness (13.0%) (19.8%) (0.36 to 127 fewer to 38 more) |MODERATE|
1.19)

Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk

" Intravenous or oral levofloxacin, 500mg once daily
2 Intravenous ceftriaxone, 1g daily plus intravenous azithromycin 500mg daily
3 Only including studies reported within the systematic review as a population with low-severity community-acquired pneumonia or treated in the commmunity

4 Raz-Pasteur et al. 2015
® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with cephalosporin plus macrolide therapy

H.3.3 Dual antibiotics compared with other dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.

H.4 Antibiotics in adults with moderate- to high-severity community-acquired pneumonia

H.4.1

Single antibiotic compared with another single antibiotic

Table 40: GRADE profile — atypical versus non-atypical antibiotic coverage (all antibiotic comparisons)

Quality assessment No of patients Effect
Quality | Importance
No of . Risk of . . . Other Tl Non- Relative
studies Design bias Inconsistency |Indirectness| Imprecision considerations Atypical atypical? (95% Cl) Absolute
Mortality

122

© National Institute for Health and Care Excellence, 2019. All rights reserved.




DRAFT FOR CONSULTATION
GRADE profiles

Quality assessment No of patients Effect
Quality | Importance
s?uod?efs Design RLsiI;SOf Inconsistency |Indirectness| Imprecision cons(iztzgtions Atypical’ aty;;)iz;lz g%loztlc‘:’f) Absolute
25° randomised |serious* |no serious very serious® |serious® none 99/2930 71/2514 |RR 1.14 (0.84 to| 4 more per 1000 (from 5 | @000 | CRITICAL
trials inconsistency (3.4%) (2.8%) 1.55) fewer to 16 more) VERY
LOW
Mortality in studies with mean age under 65 years old
15° randomised |serious* |no serious very serious® |serious® none 52/2117 28/1703 |RR 1.21 (0.75 to| 3 more per 1000 (from 4 | @000 | CRITICAL
trials inconsistency (2.5%) (1.6%) 1.94) fewer to 15 more) VERY
LOW
Mortality in studies with mean age over 65 years old
83 randomised |serious* |no serious very serious® |serious® none 42/720 38/719 [RR 1.10 (0.72 to[3 more per 1000 (from 17| @000 | CRITICAL
trials inconsistency (5.8%) (5.3%) 1.69) fewer to 33 more) VERY
LOW
Mortality - Europe only
143 randomised |serious* |no serious very serious® [serious® none 58/1805 | 34/1404 [RR 1.22(0.79 to| 5 more per 1000 (from 5| ®000 | CRITICAL
trials inconsistency (3.2%) (2.4%) 1.89) fewer to 22 more) VERY
LOW
Mortality - ITT analysis
128 randomised [serious* [no serious very serious®|serious® none 40/1256 19/887 |RR 1.23 (0.70 to| 5 more per 1000 (from 6 | @000 | CRITICAL
trials inconsistency (3.2%) (2.1%) 2.15) fewer to 25 more) VERY
LOW
Clinical failure
273 randomised |serious* |no serious very serious®|no serious none 583/2730 | 488/2318 |RR 0.92 (0.83 to| 17 fewer per 1000 (from [ @000 | CRITICAL
trials inconsistency imprecision (21.4%) (21.1%) 1.02) 36 fewer to 4 more) VERY
LOW
Clinical failure in studies with mean age under 65 years old
153 randomised |serious* |no serious very serious®|no serious none 419/1979 | 307/1575 |RR 0.93 (0.81 to| 14 fewer per 1000 (from | ®000 | CRITICAL
trials inconsistency imprecision (21.2%) (19.5%) 1.06) 37 fewer to 12 more) | VERY
LOW
Clinical failure in studies with mean age over 65 years old
8% randomised |serious* |serious very serious®|no serious none 152/720 167/719 [RR 0.91 (0.75 to| 21 fewer per 1000 (from | @000 | CRITICAL
trials imprecision (21.1%) (23.2%) 1.10) 58 fewer to 23 more) | VERY
LOW
Clinical failure per geographical area - Europe
15° randomised |serious* |no serious very serious®|no serious none 370/1739 | 283/1345 |RR 1.01 (0.88 to| 32 fewer per 1000 (from [ @000 | CRITICAL
trials inconsistency imprecision (21.3%) (21.0%) 1.16) 4 fewer to 55 fewer) VERY
LOW

Clinical failure - ITT analysis
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Quality assessment No of patients Effect
Quality | Importance
s?uod?efs Design RLsiI;SOf Inconsistency |Indirectness| Imprecision cons(iztzgtions Atypical’ aty;;)ig;lz g%loztlc‘:’f) Absolute
15° randomised |serious* |no serious very serious®|no serious none 470/1952 | 489/1897 |RR 0.94 (0.84 to| 15 fewer per 1000 (from | @000 | CRITICAL
trials inconsistency imprecision (24.1%) (25.8%) 1.05) 41 fewer to 13 more) VERY
LOW
Clinical failure - pneumococcal pneumonia
183 randomised |serious* |no serious very serious® |serious none 67/549 48/472 |RR 1.22 (0.88 to| 22 more per 1000 (from | @000 | CRITICAL
trials inconsistency (12.2%) (10.2%) 1.70) 12 fewer to 71 more) | VERY
LOW
Clinical failure - atypical pathogens
43 randomised |serious* |no serious serious’ serious® none 8/80 17/78  |RR 0.52 (0.24 to|105 fewer per 1000 (from| @000 | CRITICAL
trials inconsistency (10%) (21.8%) 1.10) 166 fewer to 22 more) | VERY
LOW
Clinical failure - Legionella pneumophilae
5% randomised |serious* |no serious serious’ no serious none 0/23 9/20 RR 0.17 (0.05 to[373 fewer per 1000 (from| ®@®00 | CRITICAL
trials inconsistency imprecision (0%) (45%) 0.63) 167 fewer to 427 fewer) | LOW
Bacteriological failure
213 randomised |serious* |no serious very serious®|serious® none 149/1251 | 156/1059 [RR 0.80 (0.65 to| 29 fewer per 1000 (from | ®000 |IMPORTANT
trials inconsistency (11.9%) (14.7%) 0.98) 3 fewer to 52 fewer) VERY
LOW
Adverse events - total
243 randomised [serious* [no serious very serious®|no serious none 564/2467 | 536/2451 |RR 1.02 (0.93 to|4 more per 1000 (from 15| @000 | CRITICAL
trials inconsistency imprecision (22.9%) (21.9%) 1.13) fewer to 28 more) VERY
LOW
Adverse events - gastrointestinal events
16° randomised |serious* |no serious very serious® |serious® none 83/2279 92/1850 |RR 0.70 (0.53 to| 15 fewer per 1000 (from | @000 | CRITICAL
trials inconsistency (3.6%) (5%) 0.92) 4 fewer to 23 fewer) VERY
LOW
Adverse events - requiring discontinuation of treatment
128 randomised |serious* |no serious very serious®|very serious® none 7712121 63/1685 |RR 1.01 (0.72 to|0 more per 1000 (from 10| @000 | CRITICAL
trials inconsistency (3.6%) (3.7%) 1.41) fewer to 15 more) VERY
LOW

Abbreviations: Cl — confidence interval; RR — relative risk; ITT — intention to treat

" Including fluoroquinolones (21 studies), macrolides (5 studies) and pristinamycine (1 study); given as monotherapy in all but 3 studies; dual therapy studies included a fluoroquinolone plus
teicoplanin and a macrolide plus either cephalosporin, ceftriaxone or aminoglycoside; drugs administered orally in all but 8 studies, of which most switched to oral administration within a few days
2 Including beta-lactams (9 studies), beta-lactam plus beta-lactamase inhibitors (3 studies), cephalosporins (11 studies), carbapenems (2 studies) or penicillin (1 study); all beta-lactams, 1
cephalosporin and 2 beta-lactam plus beta-lactamase inhibitors (12 studies) were administered orally, 1 cephalosporin was given intra-muscularly and the remaining drugs (15 studies) were
administered intravenously

3 Eliakim-Raz et al. 2012

4 Downgraded 1 level - all studies judged to be at high and/or unclear risk of bias by systematic review authors in several domains
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> Downgraded 2 levels - includes antibiotics not licensed in the UK; includes a small proportion of people excluded from the evidence review protocol (hospital acquired pneumonia, COPD,
bronchitis, other non-pneumonia respiratory tract infections)

5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

" Downgraded 1 level - all antibiotics not licensed in the UK

8 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with non-atypical antibiotics

9 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 41: GRADE profile — atypical versus non-atypical antibiotics (subgroup analysis excluding antibiotics not available in UK)

Quality assessment No of patients Effect
Quality |Importance
s:lu‘::l::-,\fs Design RLsi'a(SOf Inconsistency Indirectness Imprecision consiodt:gtions Atypical’ at;l‘l:ig-alz gglozt'gﬁ Absolute
Mortality
113 randomised |serious* [no serious no serious serious® none 48/1069 46/1069 NICE analysis: 1 more per 1000 ®P00 CRITICAL
trials inconsistency indirectness (4.5%) (4.3%) RR 1.03 (0.69 to | (from 13 fewer to 22 LOwW
1.52) more)
Mortality in studies with mean age under 65 years old
5% randomised [serious* |no serious no serious serious® none 9/438 9/442 NICE analysis: 2 fewer per 1000 @Dd00 CRITICAL
trials inconsistency indirectness (2.1%) (2%) RR 0.92 (0.37 to | (from 13 fewer to 26 LOW
2.29) more)
Mortality in studies with mean age over 65 years old
6° randomised [serious* |no serious no serious serious® none 39/631 37/627 NICE analysis: 3 more per 1000 @Dd00 CRITICAL
trials inconsistency indirectness (6.2%) (5.9%) RR 1.05 (0.68 to | (from 19 fewer to 37 LOW
1.62) more)
Mortality - Europe only
53 randomised [serious* |no serious no serious serious® none 16/329 13/326 NICE analysis: | 11 more per 1000 @Dd00 CRITICAL
trials inconsistency indirectness (4.9%) (4%) RR 1.27 (0.62 to | (from 15 fewer to 63 LOW
2.58) more)
Mortality - ITT analysis
33 randomised [serious* |NA® no serious serious® none 2/88 2/112 NICE analysis: 1 more per 1000 @Dd00 CRITICAL
trials indirectness (2.3%) (1.8%) RR 1.08 (0.17 to| (from 15 fewer to LOwW
7.1) 109 more)
Clinical failure
143 randomised [serious* |no serious no serious no serious none 418/1748 | 302/1329 | NICE analysis: | 14 fewer per 1000 D@0 CRITICAL
trials inconsistency indirectness imprecision (23.9%) (22.7%) |[RR 0.94 (0.82 to | (from 41 fewer to 16 [MODERATE
1.07) more)
Clinical failure in studies with mean age under 65 years old
53 randomised [serious* |no serious no serious very serious’ none 71/433 74/438 NICE analysis: 8 fewer per 1000 @000 CRITICAL
trials inconsistency indirectness (16.4%) (16.9%) |[RR 0.95 (0.71 to | (from 49 fewer to 46 | VERY LOW
1.27) more)
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other T Non- Relative
studies Design bias Inconsistency Indirectness Imprecision considerations Atypical atypical? (95% Cl) Absolute
Clinical failure in studies with mean age over 65 years old
6° randomised [serious* |no serious no serious no serious none 140/631 152/627 NICE analysis: | 22 fewer per 1000 OO®0 CRITICAL
trials inconsistency indirectness imprecision (22.2%) (24.2%) |RR0.91 (0.75 to | (from 61 fewer to 29 [MODERATE
1.12) more)
Clinical failure - Europe only
6° randomised [serious* |no serious no serious serious® none 55/362 72/357 NICE analysis: | 50 fewer per 1000 @000 CRITICAL
trials inconsistency indirectness (15.2%) (20.2%) |RR0.75(0.54 to | (from 93 fewer to 6 |VERY LOW
1.03) more)
Clinical failure - ITT analysis
73 randomised [serious* |no serious no serious no serious none 211/933 222/887 NICE analysis: | 23 fewer per 1000 @DDO CRITICAL
trials inconsistency indirectness imprecision (22.6%) (25%) RR 0.91 (0.77 to | (from 58 fewer to 18 IMODERATE
1.07) more)
Clinical failure - pneumococcal pneumonia
73 randomised [serious* |no serious no serious very serious’ none 20/168 16/173 NICE analysis: | 25 more per 1000 @000 CRITICAL
trials inconsistency indirectness (11.9%) (9.2%) RR 1.27 (0.7 to | (from 28 fewerto |VERY LOW
2.3) 120 more)
Bacteriological failure
8% randomised [serious* |no serious no serious serious® none 48/355 59/342 NICE analysis: | 31 fewer per 1000 @Dd00 CRITICAL
trials inconsistency indirectness (13.5%) (17.3%) |RR0.82 (0.58 to | (from 72 fewer to 26 LOW
1.15) more)
Adverse events - total
113 randomised [serious* |no serious no serious no serious none 355/1215 | 318/1207 | NICE analysis: | 21 more per 1000 @DDO CRITICAL
trials inconsistency indirectness imprecision (29.2%) (26.3%) | RR 1.08 (0.96 to | (from 11 fewer to 55 |MODERATE
1.21) more)
Adverse events - gastrointestinal events
73 randomised [serious* |no serious no serious serious® none 35/974 42/954 NICE analysis: 8 fewer per 1000 @®@d00 CRITICAL
trials inconsistency indirectness (3.6%) (4.4%) RR 0.81 (0.53 to | (from 21 fewer to 11 LOwW
1.24) more)
Adverse events - requiring discontinuation of treatment
6° randomised |serious* |no serious no serious very serious”  [none 29/783 36/766 NICE analysis: | 10 fewer per 1000 @000 CRITICAL
trials inconsistency indirectness (3.7%) (4.7%) RR 0.79 (0.49 to | (from 24 fewer to 13 | VERY LOW
1.27) more)

Abbreviations: Cl — confidence interval; ITT — intention to treat; NA — not applicable; RR — relative risk

"Including: ciprofloxacin, levofloxacin, moxifloxacin, teicoplanin, azithromycin, clarithromycin plus ceftriaxone, clarithromycin
2 Including: amoxicillin, co-amoxiclav, amoxicillin, ceftriaxone, benzylpenicillin, meropenem plus imipenem/cilastatin

% Eliakim-Raz et al. 2012
4 Downgraded 1 level - all studies judged to be at high and/or unclear risk of bias by systematic review authors in several domains
> Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
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5 Heterogeneity not applicable as 2 of 3 studies have no events in either arm
" Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
8 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with non-atypical treatment

Table 42: GRADE profile — macrolides versus non-atypical antibiotics (all antibiotic comparisons)

Quality assessment No of patients Effect
Quality |Importance
s:luodgafs Design RLsi'a(SOf Inconsistency |Indirectness|imprecision consiodt:gtions Macrolide’ at;l‘l:ig-alz (%ZI";/!:I&IB Absolute
Mortality
43 randomised |serious* |no serious serious® very none 10/273 8/267 RR 1.25 (0.52 | 7 more per 1000 (from 14 | @000 | CRITICAL
trials inconsistency serious® (3.7%) (3.0%) to 3.01) fewer to 60 more) VERY
LOW
Clinical failure
53 randomised |serious* |no serious serious® serious’ none 46/272 40/264 | RR 1.11(0.76 | 17 more per 1000 (from 36 | @000 | CRITICAL
trials inconsistency (16.9%) (15.2%) to 1.62) fewer to 94 more) VERY
LOW

Abbreviations: Cl — confidence interval; RR — relative risk

"Including: azithromycin [oral, 500 mg twice daily loading dose followed by 500 mg once daily, unreported course length], clarithromycin [unreported dose and course length] and roxithromycin [oral,
150 mg twice daily, unreported course length]
2 Including: benzylpenicillin [intravenous, 1,000,000 U four times daily, unreported course length], meropenem [intravenous, 500 mg three times daily, unreported course length], co-amoxiclav

[intravenous, 1.2 g four times daily for 3 to 5 days, followed by oral, 625 mg three times daily], and cephradine [oral, 1 g twice daily]

3 Eliakim-Raz et al. 2012

4 Downgraded 1 level - all studies judged to be at high and/or unclear risk of bias by systematic review authors in several domains

5 Downgraded 1 level - includes antibiotics not licenced in UK
5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
" Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with macrolides

Table 43: GRADE profile — macrolides versus non-atypical antibiotics (subgroup analysis excluding antibiotics not available in UK)

Quality assessment No of patients Effect
Quality |Importance
s:luod?efs Design R:;I;sof Inconsistency Indirectness |Imprecision consiodt:reartions Macrolide’ aty:ig;lz ggl‘;ﬂ(\:/:a) Absolute
Mortality
33 randomised [serious* [no serious no serious serious® none 9/193 8/189 NICE analysis: RR | 6 more per 1000 (from | @®00 | CRITICAL
trials inconsistency indirectness (4.7%) (4.2%) | 1.14 (0.45t02.88) | 23 fewer to 80 more) | LOW

Clinical failure
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Quality assessment No of patients Effect
Quality |Importance
s?uod?efs Design RLsiI;SOf Inconsistency Indirectness [Imprecision cons(iZit:reartions Macrolide’ aty;;)iz;lz g%loztlc‘:’f) Absolute
43 randomised [serious* [no serious no serious very none 43/226 40/220 | NICE analysis: RR | 7 more per 1000 (from | @000 | CRITICAL
trials inconsistency indirectness serious® (19%) (18.2%) | 1.04 (0.70 to 1.52) | 55 fewer to 95 more) | VERY
LOW

Abbreviations: Cl — confidence interval; RR — relative risk

"Including: azithromycin, clarithromycin plus ceftriaxone, clarithromycin
2 Including: co-amoxiclav, benzylpenicillin, meropenem plus imipenem/cilastatin

3 Eliakim-Raz et al. 2012

4 Downgraded 1 level - all studies judged to be at high and/or unclear risk of bias by systematic review authors in several domains
® Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 44: GRADE profile — fluoroquinolones versus non-atypical antibiotics (all antibiotic comparisons)

Quality assessment No of patients Effect
Quality [Importance
22 Design el Inconsistency |Indirectness| Imprecision i Fluoroquinolone’ T FEIEUD Absolute
studies bias considerations atypical®? | (95% ClI)
Mortality
193 randomised [serious* |no serious very serious® |serious® none 57/1848 57/1850 |RR 0.98 (0.69| 1 fewer per 1000 (from| @000 | CRITICAL
trials inconsistency (3.1%) (3.1%) to 1.39) 10 fewer to 12 more) | VERY
LOW
Clinical failure
213 randomised |[serious* [no serious very serious®|no serious none 340/1849 379/1855 [RR 0.89 (0.79 22 fewer per 1000 @000 | CRITICAL
trials inconsistency imprecision (18.4%) (20.4%) to 1.02) (from 43 fewer to 4 VERY
more) LOW
Abbreviations: Cl — confidence interval; RR — relative risk

"Including: (oral unless otherwise stated; course length not reported unless otherwise stated): pefloxacin (400 mg twice daily or 1200 mg once daily), ciprofloxacin (200 to 750 mg twice daily),
enoxacin (600 mg once daily), levofloxacin (500 mg twice daily [intravenous or oral], 500 mg once daily for 7 to 14 days, or 200 mg three times daily), ofloxacin (200 mg twice daily or 400 mg twice
daily), temafloxacin (600 mg twice daily), sparfloxacin (400 mg once daily or 200 mg once daily), moxifloxacin (400 mg once daily), pefloxacine (1,200 mg once daily), gemifloxacin (320 mg once
daily for 7 days), trovafloxacin (200 mg once daily), teicoplanin (intravenous 400 mg loading dose followed by 400 or 200 mg once daily) and sitfloxacin (intravenous 400 mg once daily)

2 Including: cephalosporins (course length not reported unless otherwise stated) - ceftazidime (intravenous, 1 to 2 g twice daily to three times daily), cefamondole (intramuscular, 1 g four times daily),
ceftriaxone (intravenous 2 g twice daily followed by intramuscular 1 g once daily; intravenous 1 g twice daily for 7 to 14 days; 4 g once daily or 2 g once daily) and ceftazidime (intravenous, 2 g twice
daily); penicillins - (oral unless otherwise stated; unreported course length unless otherwise stated): amoxicillin (250 mg to 750 mg three times daily; 375 mg four times daily; 1 g once daily; 1 g three
times daily for 10 days) and co-amoxiclav (intravenous 1 g three times daily; 1 g/125 mg three times daily for 10 days)

% Eliakim-Raz et al. 2012

4 Downgraded 1 level - all studies judged to be at high and/or unclear risk of bias by systematic review authors in several domains

5 Downgraded 2 levels - includes antibiotics not licensed in the UK; includes people excluded from the evidence review protocol (hospital acquired pneumonia, COPD, bronchitis, other non-
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pneumonia respiratory tract infections)
5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

Table 45: GRADE profile — fluoroquinolones versus non-atypical antibiotics (subgroup analysis excluding antibiotics not available in

UK)
Quality assessment No of patients Effect
Quality |Importance
el Design e Inconsistenc Indirectness | Imprecision 2y Fluoroquinolone’ A FEELTE Absolute
studies 9 bias y P considerations q atypical? (95% CI)
Mortality
83 randomised |serious* |no serious no serious serious® none 39/876 38/880 | NICE analysis: | 0 fewer per 1000 ®D00 CRITICAL
trials inconsistency indirectness (4.5%) (4.3%) |RR 1.00 (0.65 to| (from 15 fewer to LOwW
1.54) 23 more)
Clinical failure
93 randomised |serious* |no serious no serious no serious none 178/913 193/910 | NICE analysis: | 17 fewer per 1000 OO®0 CRITICAL
trials inconsistency indirectness imprecision (19.5%) (21.2%) |RR 0.92 (0.77 to| (from 49 fewer to |MODERATE|
1.09) 19 more)

Abbreviations: Cl — confidence interval; RR — relative risk

" Including: ciprofloxacin, levofloxacin, moxifloxacin and teicoplanin
2 Including: amoxicillin, co-amoxiclav, amoxicillin and ceftriaxone

% Eliakim-Raz et al. 2012
4 Downgraded 1 level - all studies judged to be at high and/or unclear risk of bias by systematic review authors in several domains
® Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

Table 46: GRADE profile — levofloxacin versus tigecycline

Quality assessment No of patients Effect
Quality |Importance
s:luc:i:::s Design R:;I;sof Inconsistency | Indirectness | Imprecision consiodt:reartions Levofloxacin'[Tigecycline? g?—,l‘;ﬂ(‘;,g Absolute
Clinical cure
43 randomised |no serious [no serious no serious no serious none 784/979 784/961 NICE analysis: | 16 fewer per 1000 OPPD CRITICAL
trials risk of bias |inconsistency indirectness imprecision (80.1%) (81.6%) |RR0.98 (0.94 to| (from 49 fewer to HIGH
1.03) 24 more)
Mortality
43 randomised |no serious [no serious no serious serious* none 25/1030 32/1038 | NICE analysis: | 6 fewer per 1000 D@0 CRITICAL
trials risk of bias [inconsistency indirectness (2.4%) (3.1%) |[RR0.79 (0.47 to| (from 16 fewer to [MODERATE
1.32) 10 more)

Abbreviations: Cl — confidence interval; RR — relative risk

" Levofloxacin (unreported dosage)
2 Tigecycline (unreported dosage)
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3 Nemeth et al. 2015

4 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

Table 47: GRADE profile — levofloxacin versus doxycycline

Quality assessment No of patients Effect
Quality |Importance
s:lu(::lgs Design Risk of bias |Inconsistency| Indirectness Imprecision cons(iz:ltzgtions Levofloxacin'|Doxycycline? g;l,;’t'éle) Absolute
Clinical cure
13 randomised |no serious risk [NA no serious no serious none 28/30 34/35 RR 0.96 (39 fewer per 1000 (from| @®®®® CRITICAL
trials of bias indirectness imprecision (93.3%) (97.1%) (0.86to | 136 fewer to 68 more) HIGH
1.07)
Mortality
13 randomised |no serious risk [NA no serious serious* none 0/30 0/35 - - @DDO CRITICAL
trials of bias indirectness (0%) (0%) MODERATE
Abbreviations: Cl — confidence interval; NA- not applicable; RR — relative risk
" Levofloxacin (unreported dosage)
2 Doxycycline (unreported dosage)
3 Nemeth et al. 2015
4 Downgraded 1 level — not assessable
Table 48: GRADE profile — ofloxacin versus erythromycin
Quality assessment No of patients Effect
Quality (Importance
s:‘uod?efs Design Risk of bias | Inconsistency | Indirectness ([Imprecision cons(izit:gtions Ofloxacin' [Erythromycin? g?—,lozt?;’; Absolute
Mortality
13 randomised |no serious risk [NA no serious serious* none 6/52 6/50 RR 0.96 (0.33 | 5 fewer per 1000 SlESTe) CRITICAL
trials of bias indirectness (11.5%) (12%) to 2.78) (from 80 fewer to 214|MODERATE
more)
Clinical failure
28 randomised [no serious risk |no serious no serious very none 19/99 19/100 RR 1.00 (0.57 | 0 fewer per 1000 @d00 CRITICAL
trials of bias inconsistency indirectness serious® (19.2%) (19%) to 1.76) (from 82 fewer to 144 LOW
more)
Microbiological failure
13 randomised |no serious risk [NA no serious very none 0/49 2/50 RR 0.2 (0.01 to| 32 fewer per 1000 @Dd00 CRITICAL
trials of bias indirectness serious® (0.0%) (4.0%) 4.14) (from 40 fewer to 126 LOwW
more)

Abbreviations: Cl — confidence interval; NA- not applicable; RR — relative risk
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' Ofloxacin for 5 to 14 days (unreported dosage)

2 Erythromycin for 5 to 14 days (unreported dosage)
3 Skalsky et al. 2013
4 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 49: GRADE profile — moxifloxacin versus levofloxacin

Quality assessment No of patients Effect
Quality |Importance
No of - Risk of - - — Other - o] . ol Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Moxifloxacin'|Levofloxacin (95% Cl) Absolute
Mortality
33 randomised [no serious |no serious no serious serious® none 29/521 23/531 OR 1.30 (0.74 | 12 more per 1000 [ @®®®0 CRITICAL
trials risk of bias [inconsistency indirectness (5.6%) (4.3%) to 2.27) (from 10 fewer to IMODERATE
NICE analysis: 50 more)
RR 1.28 (0.76 to
2.15)
Treatment success (evaluable population)
38 randomised [no serious |no serious no serious no serious none 290/397 303/411 OR 1.09 (0.69 | 7 fewer per 1000 OPED CRITICAL
trials risk of bias [inconsistency indirectness imprecision (73.0%) (73.7%) t0 1.72) (from 66 fewer to HIGH
NICE analysis: 59 more)
RR 1.01 (0.97 to
1.05)
Microbiological treatment success (evaluable population)
33 randomised [no serious |no serious no serious no serious none 119/137 133/156 OR 1.12 (0.57 [ 17 more per 1000 [ @®®® [IMPORTANT]
trials risk of bias [inconsistency indirectness imprecision (86.9%) (85.3%) to 2.19) (from 60 fewer to HIGH
NICE analysis: 94 more)
RR 1.02 (0.93 to
1.11)
Total adverse events
33 randomised |no serious |no serious no serious serious* none 174/593 165/610 OR 1.13 (0.87 | 24 more per 1000 | @®®®0 CRITICAL
trials risk of bias [inconsistency indirectness (29.3%) (27.0%) to 1.46) (from 24 fewer to IMODERATE|
NICE analysis: 81 more)
RR 1.09 (0.91 to
1.30)

Abbreviations: Cl — confidence interval; RR — relative risk; OR — odds ratio

" Intravenous or oral moxifloxacin 400mg a day for 7 to 14 days
2 Intravenous or oral levofloxacin 100mg twice a day or 500mg/day for 7 to 14 days
3 Yuan et al. 2012
4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
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harm with moxifloxacin

® Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

Table 50: GRADE profile — ceftriaxone versus ceftaroline fosamil

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other Ceftaroline . 13| Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations fosamil'? Ceftriaxone (95% Cl) Absolute
Clinical cure
34 randomised [serious® |no serious no serious no serious none 784/961 695/955 RR 1.12 87 more per 1000 BDDO CRITICAL
trials inconsistency indirectness imprecision (81.6%) (72.8%) (1.07 to  |(from 51 more to 131 |[MODERATE
1.18) more)
Mortality
34 randomised |serious® [no serious no serious serious® none 18/1006 16/1005 RR 1.12 2 more per 1000 ®®00 CRITICAL
trials inconsistency indirectness (1.8%) (1.6%) (0.58 to (from 7 fewer to 19 LOwW
2.19) more)
Serious adverse events
34 randomised [serious® |no serious no serious serious’ none 99/1006 101/1005 RR 0.98 2 fewer per 1000 @D00 CRITICAL
trials inconsistency indirectness (9.8%) (10.0%) (0.75to | (from 25 fewer to 27 LOW
1.27) more)

Abbreviations: Cl — confidence interval; RR — relative risk

"In 1 study, patients in both groups received macrolide therapy; oral clarithromycin 500mg given to all participants every 12 hours for 2 doses on day 1

2 Ceftaroline fosamil 600mg intravenous every 12 hours for 5 to 7 days

3 Ceftriaxone 1g intravenous every 24 hours for 5 to 7 days

4 E| Haijj et al. 2017

> Downgraded 1 level - all studies judged by systematic review authors as high or unclear risk of bias in at least 1 domain
5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
" Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or harm with

ceftriaxone

Table 51: GRADE profile — ertapenem versus ceftriaxone

Quality assessment No of patients Effect
Quality| Importance
s:luodﬁ:s Design RLsi:SOf Inconsistency | Indirectness | Imprecision cons(izjtzrzrtions Ertapenem'|Ceftriaxone? ge;;tzﬁ Absolute
Treatment success (disappearance of acute signs and symptoms and no requirement for further antibiotic therapy; clinically evaluable)
23 randomised |no serious |no serious no serious no serious none 335/364 270/294 NICE analysis: 0 fewer per 1000 |®@®@®| CRITICAL
trials risk of bias [inconsistency indirectness imprecision (92.0%) (91.8%) | RR1.00 (0.96 to | (from 37 fewer to 46 | HIGH
1.05) more)
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Quality assessment No of patients Effect
Quality| Importance
No of . Risk of . . . Other 1 . 2 Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Ertapenem’|Ceftriaxone (95% Cl) Absolute
Microbiological success (eradication of baseline pathogens, or presumed eradication based on clinical outcomes when post-treatment cultures were not performed; clinically
evaluable)
28 randomised |no serious |no serious no serious no serious none 92/101 87/96 NICE analysis: 9 more per 1000 |(®@®®@® [IMPORTANT
trials risk of bias |inconsistency indirectness imprecision (91.1%) (90.6%) | RR1.01(0.91 to |(from 82 fewer to 100| HIGH
1.11) more)
Abbreviations: Cl — confidence interval; RR — relative risk
" Intravenous or intramuscular ertapenem 1g/day followed by co-amoxiclav
2 Intravenous or intramuscular ceftriaxone 1g/day followed by co-amoxiclav
% Bai Nan et al. 2014
H.4.2 Single antibiotic compared with dual antibiotics
Table 52: GRADE profile — fluoroquinolones versus macrolides plus beta-lactams
Quality assessment No of patients Effect
Quality |Importance
Fluoroquinolone’ versus .
No of - - - - - o Other 2 Relative
studies Design Risk of bias Inconsistency |Indirectness| Imprecision considerations beta-lactar_n Elus (95% Cl)
macrolide
Mortality (30 days)
54 randomised  [no serious risk of |no serious serious® serious® none n= 2683’ RR0.99 (0.70to | @®00 | CRITICAL
trials bias inconsistency 1.40)® LOW
Clinical failure (antibiotic modifications related to perceived failure)
94 randomised  [serious® no serious serious® serious” none n= 24417 RR0.72 (0.57to | @000 | CRITICAL
trials inconsistency 0.91)® VERY
LOW
Clinical failure in pneumococcal pneumonia
74 randomised  [serious® no serious serious® serious ! none n= 145’ RR2.03(0.94to | @000 | CRITICAL
trials inconsistency 4.38)% VERY
LOW
Treatment discontinuation
64 randomised  [serious no serious serious® serious” none n= 2179’ RR 0.65 (0.54to | @000 | CRITICAL
trials inconsistency 0.78)® VERY
LOW
Microbiological failure
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Quality assessment No of patients Effect
Quality |Importance
Fluoroquinolone’ versus .
No of - - - - . — Other 2 Relative
studies Design Risk of bias Inconsistency |Indirectness| Imprecision considerations beta-lactar_n glus (95% Cl)
macrolide
74 randomised  [serious? no serious serious® very serious'® none n= 357 RR0.93 (0.63to | @000 (IMPORTANT]
trials inconsistency 1.38)® VERY
LOW
Any adverse events
74 randomised  [serious? no serious serious® no serious none n= 27277 RR 0.90 (0.81to | @®00 | CRITICAL
trials inconsistency imprecision 1.00)® LOW
Diarrhoea
34 randomised  [no serious risk of |serious™ serious® no serious none n=617" RR0.13(0.05to | @®00 | CRITICAL
trials bias imprecision 0.34)8 LOwW

Abbreviations: Cl — confidence interval; RR — relative risk

' Levofloxacin (intravenous or oral, 500 to 750 mg once daily) or moxifloxacin (oral or intravenous 400 mg once daily)

2 Beta-lactams included ceftriaxone (intravenous 1 to 2 g once daily), co-amoxiclav (intravenous 500/1000 mg once daily; 1000/125 mg three times daily), amoxicillin (intravenous, unreported
dosage), penicillin (intravenous, unreported dosage), or cefoperazone (intravenous 2 g once daily)

3Macrolides included azithromycin (intravenous or oral 500 mg once daily), erythromycin (intravenous 500 mg to 1 g once daily), clarithromycin (oral 500 mg twice daily), roxithromycin (oral 150 mg
twice daily)

4 Raz-Pasteur et al. 2015

5 Downgraded 1 level - includes (or very likely to include) antibiotics not licensed in the UK; includes 1 RCT of people with community-acquired pneumonia treated in the community

5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

7 Events data for each arm not reported

8RR < 1 favours fluoroquinolone monotherapy

9 Downgraded 1 level - systematic review authors report unclear risk of bias in allocation concealment in majority of studies, and unclear allocation generation in some studies

'© Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with dual therapy

" Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with monotherapy

2 Downgraded 1 level - systematic review authors describe low risk of bias in allocation generation and concealment and blinding in only a minority of studies; unclear which studies are high or low
risk of bias

'® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

4 Downgraded 1 level - heterogeneity >50%
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Table 53: GRADE profile — fluoroquinolone versus fluoroquinolones plus beta-lactams

Quality assessment No of patients Effect
Quality |Importance|
Fluoroquinolone’ versus .
s:luodgs Design Risk of bias Inconsistency Indirectness Imprecision cons(iZit;l::tions beta-lactam? plus g%l.,?t'(‘:’f)
fluoroquinolone® °

Mortality

24 randomised  [no serious risk [no serious no serious serious® none n=1116° RR 1.00 (0.69to| @®@®®0 CRITICAL
trials of bias inconsistency indirectness 1.45) MODERATE|

Clinical failure

34 randomised  [no serious risk [no serious serious® serious® none n= 1252° RR 1.11 (0.89to| @®®00 | CRITICAL
trials of bias inconsistency 1.38)" LOW

Clinical failure in pneumococcal pneumonia

34 randomised  [no serious risk [no serious serious® very serious none n=261° RR 0.92 (0.53to| @000 | CRITICAL
trials of bias inconsistency 1.59)" VERY LOW

Microbiological failure

34 randomised  [no serious risk [no serious serious® very serious none n= 255° RR 1.15(0.71to| @000 | CRITICAL
trials of bias inconsistency 1.86)" VERY LOW

Any adverse events

34 randomised  [no serious risk [serious serious® no serious none n= 1339° RR 1.02 (0.90to| @®®00 | CRITICAL
trials of bias imprecision 1.14) LOwW

Diarrhoea

14 randomised  [no serious risk [NA no serious serious® none n=733% RR2.05(1.13to| @®®0 | CRITICAL
trials of bias indirectness 3.73) MODERATE

Abbreviations: Cl — confidence interval; RR — relative risk; NA- not applicable

' Fluoroquinolones (as monotherapy) included levofloxacin (intravenous 500 mg twice daily), sparfloxacin (oral, 400 mg once daily) and moxifloxacin (intravenous, 400 mg once daily)

2 Beta lactams included ceftriaxone (intravenous 2 g once daily), cefotaxime (intravenous, 1 g three times daily) and amoxicillin (oral, 1 g three times daily)

3 Fluoroquinolones (in dual therapy) included ofloxacin (intravenous, 200 mg twice daily) and levofloxacin (intravenous 500 mg once daily)

4 Raz-Pasteur et al. 2015

5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
8 Events data for each arm not reported
" RR < 1 favours fluoroguinolone monotherapy

8 Downgraded 1 level - includes antibiotics not licensed in the UK

9 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with dual therapy

© Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

" Downgraded 1 level - heterogeneity >50%
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Table 54: GRADE profile — macrolides versus macrolides plus beta-lactams

Quality assessment No of patients Effect
Quality |Importance
. Macrolide' versus Relative
s:luodgs Design RLsi'a(SOf Inconsistency Indirectness Imprecision cons(izit;;rtions beta-lactarp2 plus (95% CI)
macrolide® Absolute
Mortality
34 randomised serious®  |no serious no serious serious® none n= 467" RR 1.00 (0.40 to ®®00 | CRITICAL
trials inconsistency indirectness 2.46)® LOW
Clinical failure
44 randomised serious®  |no serious no serious very serious® [none n= 557" RR 0.92 (0.67 to ®000 [ CRITICAL
trials inconsistency indirectness 1.26) VERY
LOW
Clinical failure in pneumococcal pneumonia
24 randomised serious®  |serious no serious very serious® [none n= 597 RR 0.49 (0.10 to ®000 [ CRITICAL
trials indirectness 2.48)® VERY
LOW
Treatment discontinuation
14 randomised serious®  |NA no serious very serious® [none n= 235" RR 0.85 (0.53 to ®000 | CRITICAL
trials indirectness 1.38)% VERY
LOW
Microbiological failure
24 randomised serious®  |serious® no serious very serious® [none n= 117" RR 0.88 (0.43 to ®000 | CRITICAL
trials indirectness 1.81)8 VERY
LOW
Any adverse event
34 randomised serious®  |serious no serious serious! none n= 470" RR 0.62 (0.50 to ®000 [ CRITICAL
trials indirectness 0.78) VERY
LOW
Diarrhoea
24 randomised serious®  |serious® no serious serious! none n= 325’ RR 0.47 (0.22 to ®000 [ CRITICAL
trials indirectness 1.01) VERY
LOW

" Macrolides (as monotherapy) include azithromycin (intravenous 500 mg once daily) and clarithromycin (oral or intravenous, 500 mg once daily)

2 Beta-lactams include ceftriaxone (intravenous 2 g twice daily) and cefuroxime (oral 500 mg twice daily, or intravenous 750 mg to 1.5 g three times daily)

3 Macrolides (in dual therapy) include clarithromycin (oral, 500 mg once or twice daily) and erythromycin (intravenous oral, 500 to 1000 mg four times daily or intravenous 1 g three times daily)
4 Raz-Pasteur et al. 2015

5 Downgraded 1 level - systematic review authors report unclear risk of bias in allocation concealment in all studies, and unclear allocation generation in the majority of studies

8 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

" Events data for each arm not reported
8 RR < 1 favours fluoroquinolone monotherapy
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9Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm
'© Downgraded 1 level - heterogeneity >50%

" Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with monotherapy

Table 55: GRADE profile — ceftobiprole versus ceftriaxone plus linezolid

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . i Other . 4/Ceftriaxone +/- Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations Ceftobiprole linezolid? (95% Cl) Absolute
Clinical cure (ITT)
13 randomised |no serious |NA no serious no serious none 240/314 257/324 NICE analysis: | 32 fewer per 1000 PPPD CRITICAL
trials risk of bias indirectness imprecision (76.4%) (79.3%) RR 0.96 (0.89 to[ (from 87 fewer to HIGH
1.05)* 40 more)
Clinical cure (clinically evaluable)
13 randomised [no serious |[NA no serious no serious none 200/231 208/238 NICE analysis: | 9 fewer per 1000 DODD CRITICAL
trials risk of bias indirectness imprecision (86.6%) (87.4%) RR 0.99 (0.92 to[ (from 70 fewer to HIGH
1.06)* 52 more)
Clinical cure in people receiving only IV therapy (clinically evaluable)
13 randomised [no serious |[NA no serious no serious none 77/103 73/101 NICE analysis: | 22 more per 1000 DODD CRITICAL
trials risk of bias indirectness imprecision (74.8%) (72.3%) RR 1.03 (0.88 to[ (from 87 fewer to HIGH
1.22)* 159 more)
Clinical cure in people switching to oral therapy (clinically evaluable)
13 randomised [no serious |[NA no serious no serious none 123/128 135/137 NICE analysis: | 20 fewer per 1000 OPED CRITICAL
trials risk of bias indirectness imprecision (96.1%) (98.5%) RR 0.98 (0.94 to| (from 59 fewer to HIGH
1.02)* 20 more)
Clinical cure in people aged over 75 (clinically evaluable)
13 randomised |serious*  [NA no serious no serious none 36/39 43/50 NICE analysis: | 60 more per 1000 @DDO CRITICAL
trials indirectness imprecision (92.3%) (86%) RR 1.07 (0.93 to| (from 60 fewer to |MODERATE
1.24)* 206 more)
Clinical cure in people with PSI score 2 91
13 randomised |serious* [NA no serious no serious none 46/51 49/58 NICE analysis: | 59 more per 1000 @ODO CRITICAL
trials indirectness imprecision (90.2%) (84.5%) RR 1.07 (0.93 to| (from 59 fewer to |MODERATE
1.23)* 194 more)
Clinical cure in people with community acquired pneumonia complicated by bacteraemia
13 randomised |serious* [NA no serious very serious® [none 6/7 12/14 NICE analysis: | 0 fewer per 1000 @000 CRITICAL
trials indirectness (85.7%) (85.7%) RR 1 (0.69to [ (from 266 fewer to [VERY LOW
1.45) 386 more)

Clinical cure in people with Streptococcus pneumoniae
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other . 4/Ceftriaxone +/- Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations Ceftobiprole linezolid? (95% Cl) Absolute
13 randomised |serious*  [NA no serious no serious none 26/28 32/36 NICE analysis: | 36 more per 1000 OO®0 CRITICAL
trials indirectness imprecision (92.9%) (88.9%) RR 1.04 (0.9 to | (from 89 fewer to |MODERATE|
1.22) 196 more)
Clinical cure in people with Klebsiella pneumoniae
1 randomised |serious* [NA no serious very serious® [none 4/5 77 NICE analysis: |200 fewer per 1000 @000 CRITICAL
trials indirectness (80%) (100%) RR 0.80 (0.49 to| (from 510 fewer to | VERY LOW
1.31) 310 more)
Microbiological eradication (ITT)
13 randomised |no serious |NA no serious no serious none 70/87 79/97 NICE analysis: | 8 fewer per 1000 DDDD CRITICAL
trials risk of bias indirectness imprecision (80.5%) (81.4%) RR 0.99 (0.86 to| (from 114 fewer to HIGH
1.14) 114 more)
Microbiological eradication (microbiologically evaluable)
13 randomised |no serious |NA no serious serious® none 60/68 70/87 NICE analysis: | 80 more per 1000 ®@®0 [IMPORTANT]
trials risk of bias indirectness (88.2%) (80.5%) RR 1.10 (0.96 to| (from 32 fewer to |MODERATE|
1.26) 209 more)
Discontinuation due to adverse event
13 randomised |no serious |NA no serious serious’ none 18/310 12/322 NICE analysis: | 21 more per 1000 D@DDO CRITICAL
trials risk of bias indirectness (5.8%) (3.7%) RR 1.56 (0.76 to| (from 9 fewer to 81 [MODERATE
3.18) more)
Mortality (at 30 days)
13 randomised |no serious |NA no serious serious® none 1/314 3/324 NICE analysis: | 6 fewer per 1000 @DDO CRITICAL
trials risk of bias indirectness (0.32%) (0.93%) RR 0.34 (0.04 to| (from 9 fewer to 21 [MODERATE
3.29) more)
Incidence of treatment related adverse events
13 randomised |no serious |NA no serious serious® none n unknown n unknown - 10% lower (2.9% to| ®®®0 CRITICAL
trials risk of bias indirectness (36%) (26%) 17.2%) MODERATE|
Incidence of treatment related nausea
13 randomised [no serious |[NA no serious serious® none n unknown n unknown - 5% lower (1.7% to @DDO CRITICAL
trials risk of bias indirectness (7%) (2%) 8.2%) MODERATE|
Incidence of treatment related vomiting
13 randomised [no serious |[NA no serious serious® none n unknown n unknown - 3% lower (1.1% to @DDO CRITICAL
trials risk of bias indirectness (5%) (2%) 6.8%) MODERATE
Incidence of injection site adverse event
13 randomised [no serious |[NA no serious serious® none n unknown n unknown - 2% higher (-1.6% to| ®@®®0 CRITICAL
trials risk of bias indirectness (7%) (5%) 5.8%) MODERATE

Incidence of hyponatraemia
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other . 4/Ceftriaxone +/- Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations Ceftobiprole linezolid? (95% Cl) Absolute
13 randomised |no serious [NA no serious serious® none n unknown n unknown - 2% lower (-3.7% to| ®@®0 CRITICAL
trials risk of bias indirectness (1%) (3%) 0.7%) MODERATE|
Incidence of hepatic adverse events
13 randomised [no serious |[NA no serious serious® none n unknown n unknown - - BDDO CRITICAL
trials risk of bias indirectness (7%) (7%) MODERATE]

Abbreviations: Cl — confidence interval; ITT — intention to treat; NA — not applicable; RR — relative risk; IV — intravenous; PSI — pneumonia severity score
1 500mg by infusion over 120 mins every 8 hours; if investigator suspected methicillin-resistant Staphylococcus aureus, placebo was added to treatment; target duration was 7 days, with minimum 3

days intravenous study drug which could be extended to 14 days
2 2g infused over 30 mins once per day; if investigator suspected methicillin-resistant Staphylococcus aureus, linezolid 600mg every 12 hours was added to treatment; target duration was 7 days,
with minimum 3 days intravenous study drug which could be extended to 14 days

% Nicholson et al. 2011
“Downgraded 1 level - only clinically evaluable analysis reported, as a non-inferiority trial, intention to treat analysis would also be expected
® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with ceftobiprole
" Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with ceftobiprole
8 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

® Downgraded 1 level - not assessable

H.4.3 Dual antibiotics compared with other dual antibiotics

Table 56: GRADE profile — ceftriaxone plus azithromycin versus ceftriaxone plus macrolides

Quality assessment No of patients Effect
Quality |Importance
el Design e Gy Inconsistency |Indirectness|Imprecision oy Ceﬂ;::zzone SEIEEEIE Pl FElEE Absolute
studies bias considerations| __. il macrolide? (95% Cl)
azithromycin
Bacteriological eradication EOT (day 12-16)
13 randomised|no serious |[NA no serious  |serious* none 30/41 31/46 NICE analysis: |61 more per 1000 @®®®0 |IMPORTANT
trials risk of bias indirectness (73.2%) (67.4%) RR 1.09 (0.83 to| (from 115 fewer [MODERATE
1.43) to 290 more)
Bacteriological eradication EOS (day 28-35)
139
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Quality assessment No of patients Effect
Quality |Importance
. Ceftriaxone . .
No of . Risk of . . . . Other Ceftriaxone plus Relative
studies Design bias Inconsistency |Indirectness|Imprecision considerations| . plus » macrolide? (95% Cl) Absolute
azithromycin
13 randomised|no serious [NA no serious  [serious* none 28/41 28/46 NICE analysis: |73 more per 1000 @®@®®0 |IMPORTANT
trials risk of bias indirectness (68.3%) (60.9%) RR 1.12 (0.82 to| (from 110 fewer [MODERATE
1.53) to 323 more)
Bacteriological eradication EOT, evaluable participants (day 12-16)
13 randomised|no serious [NA no serious  |serious® none 24/31 25/31 NICE analysis: 32 fewer per ®@®0 [IMPORTANT]
trials risk of bias indirectness (77.4%) (80.6%) RR 0.96 (0.74 to| 1000 (from 210 [MODERATE
1.24) fewer to 194
more)
Bacteriological eradication EOS, evaluable participants (day 28-35)
13 randomised|no serious |[NA no serious  |very serious® [none 16/22 23/31 NICE analysis: 15 fewer per @®00 |IMPORTANT
trials risk of bias indirectness (72.7%) (74.2%) RR 0.98 (0.71 to| 1000 (from 215 LOW
1.36) fewer to 267
more)
Clinical success in Streptococcus pneumoniae EOT (day 12-16)
13 randomised|serious”  |[NA no serious  |serious* none 17/21 21/30 NICE analysis: | 112 more per celele) CRITICAL
trials indirectness (81%) (70%) RR 1.16 (0.85 to| 1000 (from 105 LOW
1.58) fewer to 406
more)
Clinical success in Streptococcus pneumoniae EOS (day 28-35)
13 randomised|serious”  [NA no serious  |serious* none 15/20 20/30 NICE analysis: [80 more per 1000 @®@®00 [IMPORTANT]
trials indirectness (75.0%) (66.7%) RR 1.12 (0.79 to| (from 140 fewer LOwW
1.61) to 407 more)
Clinical success in Haemophilus influenzae EOT (day 12-16)
13 randomised|serious”  [NA no serious |serious* none 12/13 4/8 NICE analysis: | 425 more per @Dd00 CRITICAL
trials indirectness (92.3%) (50%) RR 1.85 (0.91 to| 1000 (from 45 LOW
3.76) fewer to 1000
more)
Clinical success in Haemophilus influenzae EOS (day 28-35)
13 randomised|serious”  |[NA no serious  |very serious® [none 12/13 3/8 NICE analysis: 548 more per @000 CRITICAL
trials indirectness (92.3%) (37.5%) RR 2.46 (0.99to| 1000 (from4 |VERY LOW
6.10) fewer to 1000
more)
Clinical success in Staphylococcus aureus EOT (day 12-16)
13 randomised|serious”  [NA no serious  |very serious® [none 5/6 11 NICE analysis: (50 more per 1000 @©000 CRITICAL
trials indirectness (83.3%) (100%) RR 1.05 (0.43 to| (from 570 fewer |VERY LOW
2.55) to 1000 more)
Clinical success in Staphylococcus aureus EOS (day 28-35)
140
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Quality assessment No of patients Effect
Quality |Importance
. Ceftriaxone . .
No of . Risk of . . . . Other Ceftriaxone plus Relative
studies Design bias Inconsistency |Indirectness|Imprecision considerations| . plus » macrolide? (95% Cl) Absolute
azithromycin
13 randomised|serious”  |[NA no serious  |very serious® [none 5/6 11 NICE analysis: |50 more per 1000 @000 CRITICAL
trials indirectness (83.3%) (100%) RR 1.05 (0.43 to| (from 570 fewer |VERY LOW
2.55) to 1000 more)
Clinical success in Mycoplasma pneumoniae EOT (day 12-16)
13 randomised|serious”  |[NA no serious  [serious* none 8/9 7/9 NICE analysis: 109 more per ®@D00 CRITICAL
trials indirectness (88.9%) (77.8%) RR 1.14 (0.75 to| 1000 (from 194 LOwW
1.74) fewer to 576
more)
Clinical success in Mycoplasma pneumoniae EOS (day 28-35)
13 randomised|serious”  [NA no serious  |serious* none 8/9 7/9 NICE analysis: 109 more per @d00 CRITICAL
trials indirectness (88.9%) (77.8%) RR 1.14 (0.75 to| 1000 (from 194 LOW
1.74) fewer to 576
more)
Clinical success in Chlamydia pneumoniae EOT (day 12-16)
13 randomised|serious”  |[NA no serious  |serious* none 6/6 7/9 NICE analysis: | 187 more per @P00 CRITICAL
trials indirectness (100%) (77.8%) RR 1.24 (0.82to| 1000 (from 140 LOW
1.87) fewer to 677
more)
Clinical success in Chlamydia pneumoniae EOS (day 28-35)
13 randomised|serious”  [NA no serious  |serious* none 8/8 6/9 NICE analysis: 300 more per @Dd00 CRITICAL
trials indirectness (100%) (66.7%) RR 1.45 (0.9 to | 1000 (from 67 LOwW
2.35) fewer to 900
more)
Clinical success in Legionella spp. EOT (day 12-16)
13 randomised|serious”  [NA no serious  |very serious® [none 1/2 517 NICE analysis: | 214 fewer per @000 CRITICAL
trials indirectness (50%) (71.4%) RR 0.7 (0.16 to | 1000 (from 600 [VERY LOW
3.02) fewer to 1000
more)
Clinical success in Legionella spp. EOS (day 28-35)
13 randomised|serious”  [NA no serious  |very serious® [none 0/1 6/8 NICE analysis: | 488 fewer per @®000 CRITICAL
trials indirectness (0%) (75%) RR 0.35 (0.03 to| 1000 (from 728 |VERY LOW
3.95) fewer to 1000
more)
Clinical success in people with positive blood cultures EOT (day 12-16)
13 randomised|serious”  |[NA no serious  |very serious® [none 8/12 10/17 NICE analysis: |76 more per 1000 ©000 CRITICAL
trials indirectness (66.7%) (58.8%) RR 1.13 (0.64 to| (from 212 fewer |VERY LOW
1.99) to 582 more)
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Quality assessment No of patients Effect
Quality |Importance
. Ceftriaxone . .
No of . Risk of . . . . Other Ceftriaxone plus Relative
. Design . Inconsistency |Indirectness|Imprecision - . plus ) o Absolute
studies bias considerations azithromycin' macrolide (95% CI)
Clinical success in people with positive blood cultures EOS (day 28-35)
13 randomised|serious”  [NA no serious  |very serious® [none 8/12 97 NICE analysis: 138 more per @000 CRITICAL
trials indirectness (66.7%) (52.9%) RR 1.26 (0.69 to| 1000 (from 164 [VERY LOW
2.3) fewer to 688
more)
Adverse events
13 randomised|serious”  |[NA no serious  |serious® none 44/135 58/143 NICE analysis: 81 fewer per @P00 CRITICAL
trials indirectness (32.6%)"° (40.6%)"" RR 0.80 (0.59 to| 1000 (from 166 LOW
1.10) fewer to 41 more)
Gastrointestinal adverse events
13 randomised|serious”  |[NA no serious  |serious® none 17/135 26/143 NICE analysis: 56 fewer per @P00 CRITICAL
trials indirectness (12.6%) (18.2%) RR 0.69 (0.39 to| 1000 (from 111 LOwW
1.22) fewer to 40 more)
Incidence of diarrhoea
13 randomised|serious”  |[NA no serious  |very serious® [none 10/135 12/143 NICE analysis: 10 fewer per @000 CRITICAL
trials indirectness (7.4%) (8.4%) RR 0.88 (0.39to| 1000 (from 51 |VERY LOW
1.98) fewer to 82 more)
Incidence of nausea
13 randomised|serious”  [NA no serious  |very serious® [none 2/135 7/143 NICE analysis: 34 fewer per @000 |IMPORTANT]
trials indirectness (1.5%) (4.9%) RR 0.30 (0.06 to| 1000 (from 46 |VERY LOW
1.43) fewer to 21 more)
Abbreviations: Cl — confidence interval; EOT — end of treatment; NA — not applicable; RR — relative risk; EOS — end of study

"Intravenous ceftriaxone 1-2g once-daily plus intravenous azithromycin 500mg once-daily for 2-5 days, followed by step down to oral azithromycin 500mg once-daily for a total therapy duration of 7-

10 days

2 Intravenous ceftriaxone 1-2g once-daily plus either intravenous clarithromycin 500mg twice-daily or erythromycin 1g three times for 2-5 days, followed by step down to either oral clarithromycin
500mg twice-daily or erythromycin 1g three times a day for a total of 7-14 days.

% Tamm et al. 2007

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with ceftriaxone plus azithromycin

® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with ceftriaxone plus erythromycin macrolide

5 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

" Downgraded 1 level - only modified intention to treat analysis reported, as a non-inferiority study per protocol analysis would also be expected

8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with ceftriaxone with azithromycin; very wide confidence intervals

9 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with ceftriaxone plus clarithromycin or erythromycin
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1 All adverse events classified as mild or moderate-severity
" Three adverse events classified as severe, comprising injection site inflammation (leading to discontinuation), injection site pain (antibiotics switched) and hepatic enzyme increase

H.5 Antibiotic dose in adults with low-severity community-acquired pneumonia

Table 57: GRADE profile — high-dose versus low-dose levofloxacin

Quality assessment No of patients Effect
Quality |Importance
i el Design et Inconsistency| Indirectness | Imprecision iy IS I UL RO Absolute
studies bias considerations | levofloxacin' | levofloxacin? (95% CI)
Number of people with clinical improvement or cure (intention to treat analysis)
13 randomised[no serious |NA no serious no serious none 202/221 214/227 OR 0.65 (0.31 |28 fewer per 1000 ®®®® CRITICAL
trials risk of bias indirectness  |imprecision (91.4%) (94.3%) to 1.34) (from 75 fewer to HIGH
NICE analysis: 19 more)
RR 0.97 (0.92
to 1.02)
Number of people with clinical improvement or cure (per protocol analysis)
13 randomised|no serious [NA no serious no serious none 195/208 210/219 OR 0.64 (0.27 |19 fewer per 1000| ®@®D CRITICAL
trials risk of bias indirectness  |imprecision (93.8%) (95.9%) to 1.54) (from 58 fewer to HIGH
NICE analysis: 19 more)
RR 0.98 (0.94
to 1.02)
Fever resolution after 3 days
13 randomised|no serious [NA no serious no serious none 124/164 124/162 NICE analysis: | 8 fewer per 1000 | ®@®® [IMPORTANT
trials risk of bias indirectness imprecision (75.6%) (76.5%) RR 0.99 (0.87 |(from 100 fewer to HIGH
to 1.12) 92 more)
Clinical relapse
13 randomised|no serious [NA no serious very serious* |none 1/205 3/213 NICE analysis: | 9 fewer per 1000 @®00 CRITICAL
trials risk of bias indirectness (0.49%) (1.4%) RR 0.35 (0.04 | (from 14 fewer to LOwW
to 3.30) 32 more)
Change in white blood cell count from baseline to the end of treatment
13 randomised|no serious [NA no serious no serious none Mean -1.64, SD| Mean -1.95, SD - MD 0.31 higher @®d® [IMPORTANT]
trials risk of bias indirectness  |imprecision 2.85 3.73 (0.31 lower to HIGH
N= 215 N= 221 0.93 higher)
Number of people reporting adverse events
13 randomised|no serious [NA no serious serious® none 35/228 24/229 NICE analysis: |48 more per 1000| @®®®0 CRITICAL
trials risk of bias indirectness (15.4%) (10.5%) RR 1.46 (0.90 | (from 10 fewer to [MODERATE
to 2.38) 145 more)
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Quality assessment No of patients Effect
Quality |Importance
2 Pf Design Ris_k il Inconsistency| Indirectness | Imprecision (_)ther_ ) 750'"9 Aol 500["9 RO Absolute
studies bias considerations | levofloxacin' | levofloxacin? (95% ClI)
Number of people reporting nausea and vomiting
13 randomised|no serious [NA no serious very serious* |none 6/228 1/229 NICE analysis: |22 more per 1000 @®®00 CRITICAL
trials risk of bias indirectness (2.6%) (0.44%) RR 6.03 (0.73 | (from 1 fewer to LOwW
to 49.66) 212 more)
Number of people reporting abdominal pain
13 randomised|no serious [NA no serious very serious* [none 2/228 1/229 NICE analysis: | 4 more per 1000 @®00 CRITICAL
trials risk of bias indirectness (0.88%) (0.44%) RR 2.01 (0.18 | (from 4 fewer to LOW
to 22.0) 92 more)
Number of people reporting headaches or dizziness
13 randomised|no serious [NA no serious very serious* [none 3/228 2/229 NICE analysis: | 4 more per 1000 @®00 CRITICAL
trials risk of bias indirectness (1.3%) (0.87%) RR 1.51 (0.25 | (from 7 fewer to LOW
to 8.93) 69 more)
Number of people reporting insomnia
13 randomised|no serious [NA no serious very serious* [none 4/228 1/229 NICE analysis: |13 more per 1000 @®®00 CRITICAL
trials risk of bias indirectness (1.8%) (0.44%) RR 4.02 (0.45 | (from 2 fewer to LOW
to 35.67) 151 more)
Abbreviations: IV — intravenous; Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — risk ratio; SD — standard deviation; MD — mean difference

"Intravenous levofloxacin, 750mg/day for 5 days

2 Intravenous levofloxacin, 500mg/day with switch to oral levofloxacin, 500mg/day when symptoms were significantly improved with decreased body temperature and white blood cell count and ability
to take oral medication; total of 7 to 14 days treatment

8 Zhao et al. 2016

4 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with 750mg levofloxacin

Table 58: GRADE profile — higher-dose versus lower-dose co-amoxiclav

Quality assessment No of patients Effect
Quality |Importance

el Design e Inconsistency| Indirectness | Imprecision i AUBL S i 22| Gl i) FElEE Absolute
studies bias considerations | times/day’ times/day? (95% CI)
Clinical response at test of cure (day 21-28 post therapy; per protocol analysis)
13 randomised [no serious [NA no serious no serious none 266/288 135/148 NICE analysis: | 9 more per 1000 DODD CRITICAL

trials risk of bias indirectness imprecision (92.4%) (91.2%) RR 1.01 (0.95 | (from 46 fewer to HIGH
to 1.08) 73 more)

Clinical response at test of cure (day 21-28 post therapy; intention to treat analysis)
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Quality assessment No of patients Effect
Quality |Importance
Loa Design e Inconsistency| Indirectness | Imprecision iy AR 2T 2| S AT Relative Absolute
studies 9 bias Y P considerations | times/day’ times/day? (95% ClI)
13 randomised |no serious [NA no serious no serious none 313/374 158/192 NICE analysis: | 16 more per 1000 OPPPD CRITICAL
trials risk of bias indirectness imprecision (83.7%) (82.3%) RR 1.02 (0.94 | (from 49 fewer to HIGH
to 1.10) 82 more)
Clinical response at end of treatment (day 2-4 post therapy; per protocol analysis)
13 randomised [no serious [NA no serious no serious none 302/317 153/160 NICE analysis: | 0 fewer per 1000 OPPD CRITICAL
trials risk of bias indirectness imprecision (95.3%) (95.6%) RR 1 (0.96 to | (from 38 fewer to HIGH
1.04) 38 more)
Clinical response at end of treatment (day 2-4 post therapy; intention to treat analysis)
13 randomised |no serious |NA no serious no serious none 331/374 168/192 NICE analysis: | 9 more per 1000 DDDD CRITICAL
trials risk of bias indirectness imprecision (88.5%) (87.5%) RR 1.01 (0.95 | (from 44 fewer to HIGH
to 1.08) 70 more)
Bacteriological response at test of cure (21-28 days post therapy; per protocol analysis)
13 randomised |no serious |NA no serious no serious none 79/87 43/50 NICE analysis: | 52 more per 1000 ©2®® |IMPORTANT]
trials risk of bias indirectness imprecision (90.8%) (86.0%) RR 1.06 (0.93 | (from 60 fewer to HIGH
to 1.2) 172 more)
Bacteriological response at test of cure (day 21-28 post therapy; intention to treat analysis)
13 randomised |no serious |NA no serious no serious none 87/102 46/56 NICE analysis: | 33 more per 1000 ©2®® |IMPORTANT]
trials risk of bias indirectness imprecision (85.3%) (82.1%) RR 1.04 (0.90 | (from 82 fewer to HIGH
to 1.20) 164 more)
Bacteriological response at end of treatment (day 2-4 post therapy; per protocol analysis)
13 randomised [no serious [NA no serious no serious none 89/94 47/52 NICE analysis: | 45 more per 1000 @e®® [IMPORTANT
trials risk of bias indirectness imprecision (94.7%) (90.4%) RR 1.05 (0.95 | (from 45 fewer to HIGH
to 1.16) 145 more)
Bacteriological response at end of treatment (day 2-4 post therapy; intention to treat analysis)
13 randomised [no serious [NA no serious no serious none 93/102 48/56 NICE analysis: | 51 more per 1000 @oe®® [IMPORTANT
trials risk of bias indirectness imprecision (91.2%) (85.7%) RR 1.06 (0.94 | (from 51 fewer to HIGH
to 1.2) 171 more)
Radiological response at test of cure (day 21-28 post therapy; per protocol analysis)
13 randomised [no serious [NA no serious no serious none 271/288 141/148 NICE analysis: | 10 fewer per 1000 ©®®® [(IMPORTANT
trials risk of bias indirectness imprecision (94.1%) (95.3%) RR 0.99 (0.94 | (from 57 fewer to HIGH
to 1.03) 29 more)
Radiological response at test of cure (day 21-28 post therapy; intention to treat analysis)
13 randomised [no serious [NA no serious no serious none 322/374 167/192 NICE analysis: | 9 fewer per 1000 ®®®® [(IMPORTANT
trials risk of bias indirectness imprecision (86.1%) (87%) RR 0.99 (0.92 | (from 70 fewer to HIGH
to 1.06) 52 more)

Clinical response at test of cure in people with atypical pathogen infection only (21-28 days post therapy; per protocol analysis)
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other 2000/125mg 2 | 875/125mg 3 Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations | times/day’ times/day? (95% Cl) Absolute
13 randomised |no serious [NA no serious no serious none 70/77 32/36 NICE analysis: | 18 more per 1000 CIS) CRITICAL
trials risk of bias indirectness imprecision (90.9%) (88.9%) RR 1.02 (0.89 | (from 98 fewer to HIGH
to 1.17) 151 more)
Clinical response at test of cure in people with atypical pathogen infection only (21-28 days post therapy; intention to treat analysis)
13 randomised [no serious [NA no serious no serious none 80/100 40/48 NICE analysis: | 33 fewer per 1000 DODD CRITICAL
trials risk of bias indirectness imprecision (80%) (83.3%) RR 0.96 (0.82 | (from 150 fewer to HIGH
to 1.13) 108 more)
Clinical response at test of cure in people with atypical or typical pathogen infection (21-28 days post therapy; per protocol analysis)
13 randomised |no serious |NA no serious no serious none 18/20 16/17 NICE analysis: | 38 fewer per 1000 DDDD CRITICAL
trials risk of bias indirectness imprecision (90%) (94.1%) RR 0.96 (0.79 | (from 198 fewer to HIGH
to 1.15) 141 more)
Clinical response at test of cure in people with atypical or typical pathogen infection (21-28 days post therapy; intention to treat analysis)
13 randomised |no serious |NA no serious no serious none 20/22 17/18 NICE analysis: | 38 fewer per 1000 PPPD CRITICAL
trials risk of bias indirectness imprecision (90.9%) (94.4%) RR 0.96 (0.81 | (from 179 fewer to HIGH
to 1.14) 132 more)
Clinical response at end of treatment in people with S. pneumoniae infection (2-4 days post therapy; per protocol analysis)
13 randomised [no serious [NA no serious no serious none 66/68 28/30 NICE analysis: | 37 more per 1000 PPPD CRITICAL
trials risk of bias indirectness imprecision (97.1%) (93.3%) RR 1.04 (0.94 | (from 56 fewer to HIGH
to 1.15) 140 more)
Clinical response at test of cure in people with S. pneumoniae infection (21-28 days post therapy; per protocol analysis)
13 randomised |no serious |NA no serious no serious none 62/64 27/30 NICE analysis: | 72 more per 1000 PPPD CRITICAL
trials risk of bias indirectness imprecision (96.9%) (90%) RR 1.08 (0.95 | (from 45 fewer to HIGH
to 1.22) 198 more)
Clinical response at end of treatment in people with H. influenzae infection (2-4 days post therapy; per protocol analysis)
13 randomised [no serious [NA no serious no serious none 21/22 19/21 NICE analysis: | 54 more per 1000 OOOD CRITICAL
trials risk of bias indirectness imprecision (95.5%) (90.5%) RR 1.06 (0.89 | (from 100 fewer to HIGH
to 1.25) 226 more)
Clinical response at test of cure in people with H. influenzae infection (21-28 days post therapy; per protocol analysis)
13 randomised [no serious [NA no serious serious* none 17/19 15/19 NICE analysis: | 103 more per 1000 ®®®0 CRITICAL
trials risk of bias indirectness (89.5%) (78.9%) RR 1.13 (0.86 | (from 111 fewer to [MODERATE
to 1.50) 395 more)
Number of withdrawals due to adverse events
13 randomised [no serious [NA no serious very serious® [none 12/374 10/192 NICE analysis: | 20 fewer per 1000 ®®00 CRITICAL
trials risk of bias indirectness (3.2%) (5.2%) RR 0.62 (0.27 | (from 38 fewer to LOW
to 1.40) 21 more)

Number of people reporting diarrhoea leading to withdrawal

146

© National Institute for Health and Care Excellence, 2019. All rights reserved.




DRAFT FOR CONSULTATION

GRADE profiles

Quality assessment No of patients Effect
Quality |Importance
Loa Design e Inconsistency| Indirectness | Imprecision iy AR 2T 2| S AT Relative Absolute
studies 9 bias Y P considerations | times/day’ times/day? (95% ClI)
13 randomised |no serious [NA no serious very serious® [none 4/374 5/192 NICE analysis: | 15 fewer per 1000 | @®®00 CRITICAL
trials risk of bias indirectness (1.1%) (2.6%) RR 0.41 (0.11 | (from 23 fewer to LOW
to 1.51) 13 more)
Number of people reporting vomiting leading to withdrawal
13 randomised [no serious [NA no serious very serious® [none 3/374 0/192 NICE analysis: - @d00 CRITICAL
trials risk of bias indirectness (0.8%) (0%) RR 3.6 (0.19 to LOW
69.39)
Number of people reporting abdominal pain/discomfort leading to withdrawal
13 randomised |no serious |NA no serious very serious® [none 2/374 2/192 NICE analysis: | 5 fewer per 1000 ®P00 CRITICAL
trials risk of bias indirectness (0.53%) (1%) RR 0.51 (0.07 | (from 10 fewer to LOW
to 3.62) 27 more)

Abbreviations: Cl — confidence interval; NA — not applicable; RR — risk ratio

" Oral co-amoxiclav 1000/62.5mg (2 tablets, twice daily) plus matching co-amoxiclav 875/125mg placebo (one tablet three times a day); tablets taken before meals for either 7 or 10 days depending

on severity and co-morbid factors

2 Co-amoxiclav 875/125mg (one tablet three times daily) plus matching co-amoxiclav 1000/62.5mg placebo (2 tablets twice daily); tablets taken before meals for either 7 or 10 days depending on

severity and co-morbid factors
3 Siquier et al. 2006

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with 2000/125mg co-amoxiclav
5 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

H.6 Antibiotic dose in adults with moderate- to high-severity community-acquired pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.

H.7 Antibiotic dose frequency

No systematic reviews or randomised controlled trials met the inclusion criteria.

H.8 Antibiotic course length

Table 59: GRADE profile — short- versus long-course antibiotics
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Quality assessment No of patients Effect
Quality |Importance
2 9f Design Ris_k il Inconsistency | Indirectness | Imprecision (_)ther_ Sl Long RO Absolute
studies bias considerations | course' | course? (95% CI)
Clinical failure (all antibiotic comparisons)
15° randomised |[serious* |no serious serious® no serious none 326/1521 | 326/1275 | RR 0.89 (0.78 to | 28 fewer per 1000 @00 CRITICAL
trials inconsistency imprecision (21.4%) | (25.6%) 1.02) (from 56 fewer to 5 LOwW
more)
Clinical failure (excluding antibiotics not available in UK)
113 randomised |[serious* |no serious no serious no serious none 206/836 | 241/834 [NICE analysis: RR| 38 fewer per 1000 D@0 CRITICAL
trials inconsistency indirectness imprecision (24.6%) | (28.9%) |0.87 (0.751t0 1.02)[ (from 72 fewer to 6 |MODERATE|
more)
Mortality (all antibiotic comparisons)
8% randomised |[serious* |no serious serious® serious® none - - RR 0.81 (0.46 to - ®000 | CRITICAL
trials inconsistency 1.43) VERY LOW

Abbreviations: Cl — confidence interval; RR — risk ratio

"Included: azithromycin, levofloxacin, gemifloxacin, ceftriaxone, cefuroxime or telithromycin, for 3 to 7 days

2 Included: erythromycin, josamycin, levofloxacin, cefaclor, clarithromycin, co-amoxiclav, ceftriaxone, roxithromycin or cefuroxime (in 1 study unnamed 'multiple antibiotics' given) for 10 to 14 days
(majority of studies 10 days, 1 study 14 days)
3 Lietal. 2007
4 Downgraded 1 level - systematic review authors report that 7 of 15 studies have a Jadad score of 1 or 2
5 Downgraded 1 level - includes antibiotics not licenced in the UK
5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

Table 60: GRADE profile — short- versus long-course macrolide

Quality assessment No of patients Effect
Quality Importance
el Design e Gy Inconsistency | Indirectness | Imprecision i St | (L) Eolles P Absolute
studies bias considerations | course' macrolide? (95% ClI)
Clinical failure (all antibiotic comparisons)
10® randomised [serious* |no serious serious® no serious none 154/893 131/640 RR 0.88 (0.71to | 27 fewer per 1000 | @000 | CRITICAL
trials inconsistency imprecision (17.2%) (20.5%) 1.09) (from 59 fewer to 14 | VERY
more) LOW
Clinical failure (excluding antibiotics not available in UK)
73 randomised |serious* [no serious no serious serious® none 72/375 78/352 NICE analysis: RR[ 27 fewer per 1000 | ®®00 | CRITICAL
trials inconsistency indirectness (19.2%) (22.2%) 0.88 (0.67 to 1.17)| (from 73 fewer to 38 | LOW
more)

Abbreviations: Cl — confidence interval; RR — risk ratio
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" Includes: azithromycin and telithromycin (telithromycin used in 1 study) for 3 to 5 days
2 Includes: erythromycin, josamycin, clarithromycin and roxithromycin (1 study unreported 'multiple antibiotics' given), for 10 to 14 days
3 Li etal. 2007
4 Downgraded 1 level - systematic review authors report that 7 of 15 studies have a Jadad score of 1 or 2
® Downgraded 1 level - includes antibiotics not licenced in the UK
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with long courses

Table 61: GRADE profile — short versus long course beta-lactam

Quality assessment No of patients Effect
Quality |Importance
el Design e Gy Inconsistency Indirectness |Imprecision 2y el Long FEELTE Absolute
studies bias considerations | course' | course? (95% CI)
Clinical failure

23 randomised |serious* |no serious no serious very none 38/152 39/144 |RR 0.92 (0.63| 22 fewer per 1000 (from | @000 | CRITICAL

trials inconsistency indirectness serious® (25%) (27.1%) to 1.36) 100 fewer to 97 more) VERY

LOW

Abbreviations: Cl — confidence interval; RR — risk ratio

"Includes: ceftriaxone (5 days) and cefuroxime (7 days)

2 Includes: ceftriaxone (10 days) and cefuroxime (10 days)
3 Lietal. 2007
4 Downgraded 1 level - systematic review authors report that 7 of 15 studies have a Jadad score of 1 or 2; unclear which studies are high risk of bias
® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 62: GRADE profile — short-course azithromycin versus long-course antibiotics

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . Other 3 day course B to_ 1.4 Qay Relative
. Design . Inconsistency | Indirectness | Imprecision . . . it antibiotic 3 Absolute
studies bias considerations| azithromycin course’ (95% Cl)
Clinical failure (fixed effect; excluding antibiotics not available in UK)
52 randomised |serious® [no serious no serious serious® none 49/298 60/286 NICE analysis: | 38 fewer per 1000 | @®00 | CRITICAL
trials inconsistency indirectness (16.4%) (21%) RR 0.82 (0.59 to |(from 86 fewer to 29| LOW
1.14) more)
Clinical failure (random effect; all antibiotic comparisons)
62 randomised |[serious® [serious* serious® serious® none 51/388 70/346 RR 0.61 (0.34 to| 79 fewer per 1000 | @000 | CRITICAL
trials (13.1%) (20.2%) 1.10) (from 134 fewer to | VERY
20 more) LOW

Clinical failure (random effect; excluding antibiotics not available in UK)
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52

randomised
trials

serious®

no serious
inconsistency

no serious
indirectness

serious®

none

49/298
(16.4%)

60/286
(21%)

1.25)

NICE analysis:
RR 0.84 (0.57 to

34 fewer per 1000
(from 90 fewer to 52
more)

®®00
LOW

CRITICAL

Abbreviations: Cl — confidence interval; RR — risk ratio

"Includes: clarithromycin and roxithromycin (1 study unspecified 'multiple antibiotics' given), for 10 to 14 days
2Lietal. 2007
3 Downgraded 1 level - systematic review authors report that 7 of 15 studies have a Jadad score of 1 or 2; unclear which studies are high risk of bias
4 Downgraded 1 level - heterogeneity >50%

5 Downgraded 1 level - includes antibiotics not licenced in the UK
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with

long courses

Table 63: GRADE profile — short- versus long-course levofloxacin

Quality assessment No of patients Effect
Quality|lmportance
2l Design e Inconsistency| Indirectness [Imprecision iy el Long FEIEED Absolute
studies bias considerations | course' | course? (95% ClI)
Clinical failure
13 randomised |serious* |NA no serious serious® none 73/256 97/272 | NICE analysis: RR | 71 fewer per 1000 (from |@®®00 | CRITICAL
trials indirectness (28.5%) | (35.7%) | 0.80 (0.62to 1.03) 136 fewer to 11 more) LOW

Abbreviations: Cl — confidence interval; RR — risk ratio

" Levofloxacin for 5 days

2 Levofloxacin for 10 days

3 Lietal. 2007
4 Downgraded 1 level - systematic review authors report that 7 of 15 studies have a Jadad score of 1 or 2; unclear which studies are high risk of bias
® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with

long courses

Table 64: GRADE profile — short versus long course amoxicillin

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . - Other 1 8 day Relative
studies Design bias Inconsistency| Indirectness Imprecision T e S 3 day amoxicillin? (95% Cl) Absolute
Clinical cure (day 10; per protocol analysis)
13 randomised  [serious* |NA no serious no serious  [none 50/54 56/60 NICE analysis: | 1 fewer per 100 ®OD0 CRITICAL
trials indirectness imprecision (92.6%) (93.3%) [RR0.99 (0.9to| (from 9 fewer to 9 [MODERATE|
1.1) more)
Clinical cure (day 10; intention to treat analysis)
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other 1 8 day Relative
studies Design bias Inconsistency| Indirectness Imprecision considerations 3 day amoxicillin? (95% Cl) Absolute
13 randomised  [serious* |NA no serious no serious  [none 50/56 56/63 NICE analysis: | 0 fewer per 1000 OO®0 CRITICAL
trials indirectness imprecision (89.3%) (88.9%) RR 1 (0.89to | (from 98 fewer to ([MODERATE
1.14) 124 more)
Bacteriological success (day 10)
13 randomised  [serious* |NA no serious no serious  |none 22/25 19/20 NICE analysis: | 66 fewer per 1000 @®®0 |IMPORTANT
trials indirectness imprecision (88%) (95%) RR 0.93 (0.78 | (from 209 fewer to [MODERATE|
to 1.10) 95 more)
Radiological success (day 10)
13 randomised  [serious* |NA no serious no serious  |none 48/56 52/63 NICE analysis: | 33 more per 1000 @®®0 |IMPORTANT
trials indirectness imprecision (85.7%) (82.5%) | RR 1.04 (0.89 | (from 91 fewer to |MODERATE
to 1.21) 173 more)
Clinical cure (day 28; per protocol analysis)
13 randomised [serious* [NA no serious no serious  [none 47/52 49/56 NICE analysis: | 26 more per 1000 Gee) CRITICAL
trials indirectness imprecision (90.4%) (87.5%) |RR 1.03 (0.9to| (from 88 fewer to |MODERATE
1.18) 157 more)
Clinical cure (day 28; intention to treat analysis)
13 randomised [serious* [NA no serious serious® none 47/56 49/63 NICE analysis: | 62 more per 1000 celele) CRITICAL
trials indirectness (83.9%) (77.8%) | RR 1.08 (0.91 | (from 70 fewer to LOW
to 1.29) 226 more)
Bacteriological success (day 28)
13 randomised  [serious* [NA no serious serious® none 20/25 15/20 NICE analysis: | 53 more per 1000 ®®00 |IMPORTANT]
trials indirectness (80%) (75%) RR 1.07 (0.77 | (from 173 fewer to LOwW
to 1.47) 353 more)
Radiological success (day 28)
13 randomised  [serious* |NA no serious serious® none 48/56 50/63 NICE analysis: | 63 more per 1000 @®00 [IMPORTANT]
trials indirectness (85.7%) (79.4%) | RR1.08 (0.92 | (from 63 fewer to LOW
to 1.27) 214 more)
Length of hospital stay
13 randomised  [serious* |NA no serious serious® none Mean 7.9 | Mean 8.9 - MD 1.00 days (-1.3| @®00 CRITICAL
trials indirectness days (6.5 to|days (6.8 to to 3.2) LOW
9.3) 11)
N= 56 N= 63
Number of people reporting adverse events
13 randomised  [serious* |NA no serious very serious’ [none 6/56 13/63 RR 0.52 (0.21 | 99 fewer per 1000 @000 CRITICAL
trials indirectness (10.7%) (20.6%) to 1.27) (from 163 fewer to [VERY LOW
56 more)
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other 1 8 day Relative
studies Design bias Inconsistency| Indirectness Imprecision considerations 3 day amoxicilling  (95% CI) Absolute
Abbreviations: Cl — confidence interval; NA — not applicable; RR — risk ratio; MD — mean difference

' 3 days of intravenous amoxicillin given, after which placebo oral tablets given three times daily for 5 days
2 3 days intravenous amoxicillin given, after which oral 750mg amoxicillin given three times daily for 5 days

3 El Moussaoui et al. 2006
4 Downgraded 1 level - differences between the treatment arms present at baseline, including a larger number of smokers and more severe symptoms present in people randomised to 3 day

treatment

5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with 3 day treatment

5 Downgraded 1 level - not assessable
" Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

H.9 Antibiotic route of administration in adults with low-severity community-acquired pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.

1.10 Antibiotic route of administration in adults with moderate- to high-severity community-acquired

pneumonia
Table 65: GRADE profile — intravenous antibiotics with switch to oral antibiotics versus continuous intravenous antibiotics
Quality assessment No of patients Effect
Quality |Importance
. Switch to Continuous .
No of . Risk of . n A-f Other n Relative
> Design A Inconsistency | Indirectness | Imprecision > - oral intravenous 5 Absolute
studies bias considerations treatment! A —— (95% CI)
Duration of hospitalisation (days)
5° randomised |serious* |serious® serious® serious’ none N= 259 N= 267 - MD 3.34 lower ®000 CRITICAL
trials (4.42 10 2.25 VERY LOW
lower)
Mortality
5° randomised |serious* |no serious serious® serious® none 29/577 34/555 OR 0.81 (0.49 CRITICAL
trials inconsistency (5%) (6.1%) to 1.33)
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Quality assessment No of patients Effect
Quality |Importance
. Switch to Continuous n
No of . Risk of . . o, Other . Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations oral ) mtravenouzs (95% Cl) Absolute
treatment treatment
NICE analysis: | 11 fewer per 1000 @000
RR 0.82 (0.51 | (from 30 fewer to |VERY LOW
to 1.31) 19 more)
Treatment success (intention to treat)
33 randomised [serious* |serious® no serious no serious none 378/494 386/493 OR 0.76 (0.36 | 16 fewer per 1000 ®®00 CRITICAL
trials indirectness  [imprecision (76.5%) (78.3%) to 1.59) (from 63 fewer to LOwW
NICE analysis: 39 more)
RR 0.95 (0.84
to 1.06)
Treatment success (clinically evaluable)
6° randomised [serious* |no serious serious® no serious none 333/386 341/394 OR 0.92 (0.61 | 9 fewer per 1000 @®D00 CRITICAL
trials inconsistency imprecision (86.3%) (86.5%) to 1.39) (from 52 fewer to LOwW
NICE analysis: 43 more)
RR 0.99 (0.94
to 1.05)
Number of people with recurrent infection
53 randomised [serious* |no serious serious® very serious® |none 10/189 5/196 OR 1.81(0.70 | 20 more per 1000 [ @®000 |IMPORTANT
trials inconsistency (5.3%) (2.6%) to 4.72) (from 7 fewer to 88| VERY LOW
NICE analysis: more)
RR 1.77 (0.71
to 4.45)
Number of people reporting adverse events
43 randomised [serious* |no serious serious® serious’ none 96/445 1271422 OR 0.65 (0.48 |81 fewer per 1000 @000 CRITICAL
trials inconsistency (21.6%) (30.1%) to 0.89) (from 24 fewer to |VERY LOW
NICE analysis:| 123 fewer)
RR 0.73 (0.59
to 0.92)
Number of withdrawals as a result of adverse events
43 randomised [serious* |no serious serious® serious’ none 17/445 33/422 OR 0.49 (0.27 | 38 fewer per 1000  @®000 CRITICAL
trials inconsistency (3.8%) (7.8%) to 0.89) (from 7 fewer to 56| VERY LOW
NICE analysis: fewer)
RR 0.51 (0.29
to 0.91)
Number of people reporting phlebitis
33 randomised [serious* |serious® no serious no serious none 14/494 43/493 RR 0.35 (0.2 to| 57 fewer per 1000 ®®00 CRITICAL
trials indirectness  [imprecision (2.8%) (8.7%) 0.62) (from 33 fewer to LOwW
70 fewer)
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Quality assessment No of patients Effect
Quality |Importance
. Switch to Continuous .
No of . Risk of . . o, Other . Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations oral ) mtravenouzs (95% Cl) Absolute
treatment treatment
Number of people reporting gastrointestinal adverse events
43 randomised [serious* |no serious serious® very serious® |none 25/445 30/422 RR 0.81 (0.49 | 14 fewer per 1000| @000 CRITICAL
trials inconsistency (5.6%) (7.1%) to 1.33) (from 36 fewer to |VERY LOW
23 more)
Duration of hospitalisation (days; excluding antibiotics not available in UK)
43 randomised [serious* |serious® no serious serious’ none N= 201 N= 230 - NICE analysis: MD| 000 CRITICAL
trials indirectness 3.66 lower (4.77 to| VERY LOW
2.56 lower)
Mortality (excluding antibiotics not available in UK)
53 randomised [serious* |no serious no serious serious® none 29/577 34/555 NICE analysis: | 11 fewer per 1000 @©®00 CRITICAL
trials inconsistency indirectness (5%) (6.1%) RR 0.82 (0.51 | (from 30 fewer to LOW
to 1.31) 19 more)
Treatment success (excluding antibiotics not available in UK; clinically evaluable)
53 randomised [serious* |no serious no serious no serious none 278/328 305/357 NICE analysis:| 9 fewer per 1000 BDDO CRITICAL
trials inconsistency indirectness  [imprecision (84.8%) (85.4%) RR 0.99 (0.93 | (from 60 fewer to [MODERATE|
to 1.06) 51 more)
Number of people with recurrent infection (excluding antibiotics not available in UK)
43 randomised [serious* |no serious no serious very serious® |none 8/147 5/165 NICE analysis: | 18 more per 1000 [  @©000 CRITICAL
trials inconsistency indirectness (5.4%) (3%) RR 1.59 (0.6 to| (from 12 fewer to [VERY LOW
4.21) 97 more)
Number of people reporting adverse events (excluding antibiotics not available in UK)
43 randomised [serious* |no serious no serious serious® none 96/445 1271422 NICE analysis: | 81 fewer per 1000| ®®00 CRITICAL
trials inconsistency indirectness (21.6%) (30.1%) RR 0.73 (0.59 | (from 24 fewer to LOwW
to 0.92) 123 fewer)
Number of withdrawals as a result of adverse events (excluding antibiotics not available in UK)
33 randomised [serious* |serious® no serious serious” none 16/387 32/385 NICE analysis: | 42 fewer per 1000 ®000 CRITICAL
trials indirectness (4.1%) (8.3%) RR 0.5 (0.28 to|(from 7 fewer to 60 VERY LOW
0.91) fewer)
Number of people reporting gastrointestinal adverse events (excluding antibiotics not available in UK)
33 randomised [serious* |no serious no serious very serious® |none 23/387 26/385 NICE analysis:| 7 fewer per 1000 @®000 CRITICAL
trials inconsistency indirectness (5.9%) (6.8%) RR 0.9 (0.52 to| (from 32 fewer to [VERY LOW
1.53) 36 more)

Abbreviations: Cl — confidence interval; MD — mean difference; OR — odds ratio; RR — risk ratio

" Transition from intravenous to oral antibiotics in clinically improving patients was performed after 2 to 4 days for a total of 7 to 12 days treatment; antibiotics included cefuroxime, cefaclor,
cefamondole, cefpodoxime, co-amoxiclav and levofloxacin

2 Intravenous antibiotic treatment for 5 to 10 days; antibiotics used include cefuroxime, ceftriaxone and co-amoxiclav

3 Athanassa et al. 2008
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4 Downgraded 1 level - systematic review authors judged all studies to have a Jadad score <3
5 Downgraded 1 level - heterogeneity >50%
5 Downgraded 1 level - includes 1 study using an antibiotic not available in the UK
" Downgraded 1 level - not assessable
8 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

9 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

'© Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with continuous intravenous treatment

No systematic reviews or randomised controlled trials met the inclusion criteria.

1.12 Antibiotic prescribing strategies in children with severe community-acquired pneumonia

Table 66: GRADE profile — intravenous antibiotics with switch to oral antibiotics versus standard medical procedure

1.11 Antibiotic prescribing strategies in children with non-severe community acquired pneumonia

Quality assessment No of patients Effect
Quality [ Importance
- Standard -
2z ?f Design R's.k ol Inconsistency|Indirectness|iImprecision _Other_ Switch to oral’ medical Reloatlve Absolute
studies bias considerations 2 (95% ClI)
procedure
Length of hospital stay (days)
13 randomised  |very NA serious® serious® none Mean, SD: [Mean, SD: 4.77 - MD 0.96 lower | @000 |IMPORTANT
trials serious* 3.81+1.6 1.5 (1.77 lower to 0.15| VERY
n=26 n=31 lower); p=0.019 LOW
Readmission within 30 days discharge
13 randomised  [very NA serious® very none 1/26 2/31 RR 0.6 (0.06 | 26 fewer per 1000 | @000 |IMPORTANT]
trials serious* serious’ (3.8%)® (6.5%)° to 6.21) (from 61 fewer to | VERY
336 more) LOW

Abbreviations: Cl — confidence interval; NA — not applicable; SD — standard deviation; MD — mean difference

" Switched to oral treatment from intravenous when core body temperature dropped below 37.8°C for at least 8 hours and clinical signs stable; majority started on intravenous 3™ generation
cephalosporin and switched to oral co-amoxiclav or oral 3™ generation cephalosporin
2 Standard medical procedures for pneumonia, including switching from intravenous to oral administration of antibiotics at least 48 hours after fever has dissipated; majority started on intravenous 3"
generation cephalosporin and switched to oral co-amoxiclav or oral 3" generation cephalosporin

3 In-lw et al. 2015

4 Downgraded 2 levels - physicians treated children in both treatment arms; the control group consisted of physician-guided switching, and physicians were shown to change their practice according
to results in the intervention arm
5 Downgraded 1 level - control arm treatment strategy was based on standard medical procedures - as the study was performed in Thailand, this may not be relevant to UK practice
5 Downgraded 1 level - at a default minimal important difference of 25% of 0.5xSD of standard medical procedure arm, the effect estimate is consistent with no meaningful difference or appreciable
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harm with standard medical procedure

" Downgraded 2 levels - at a default minimal important difference of 25% of relative risk, the effect estimate is consistent with no meaningful difference, appreciable benefit or appreciable harm

8 Diagnosed with acute diarrhoea on readmission
9 Diagnosed with pneumonia on readmission

1.13 Antibiotics in children with non-severe community-acquired pneumonia

.13.1

Single antibiotic compared with another single antibiotic

Table 67: GRADE profile — azithromycin versus erythromycin

Quality assessment No of patients Effect
Quality [Importance
No of . Risk of . . i Other . . . o Relative
studies Design bias Inconsistency|Indirectness|imprecision N W S Azithromycin®| Erythromycin (95% Cl) Absolute
Cure rate
33 randomised |serious* [no serious no serious [serious® none 179/230 100/133 OR 1.22 (0.50 to 2.94) [ 53 more per 1000 ®@®00 | CRITICAL
trials inconsistency [indirectness (77.8%) (75.2%) - (from 68 fewer to LOW
NICE analysis: RR 195 more)
1.04 (0.92 to 1.18)
Failure rate
33 randomised |serious* [no serious no serious [very none 6/236 6/156 OR 0.73 (0.18 to 2.89) [10 fewer per 1000 ®000 | CRITICAL
trials inconsistency |indirectness [serious® (2.5%) (3.8%) (from 31 fewer to [VERY LOW
NICE analysis: RR 68 more)
0.69 (0.21 to 2.29)
Side effects
28 randomised |serious” |serious® no serious |very none 17/84 14/69 OR 0.92 (0.18 t0 4.73) [ 14 fewer per 1000 @000 | CRITICAL
trials indirectness [serious® (20.2%) (20.3%) (from 152 fewer to|VERY LOW
NICE analysis: RR 499 more)
0.93 (0.25 to 3.46)
Abbreviations: Cl — confidence interval; OR — odds ratio; RR — relative risk

' Azithromycin included: oral, 10 mg/kg on day 1 followed by 5 mg/kg/day for 4 days or oral, 10mg/kg/day for 3 days
2 Erythromycin included: 40 mg/kg/day for 10 days and unreported details in 1 RCT (reporting cure and failure rates)

3 Lodha et al. 2013

4 Downgraded 1 level - 2 of 3 studies judged to be at high or unclear risk of bias by systematic review authors in several domains: lack of or unclear allocation concealment, unclear random
sequence generation, open-label and unclear source of funding or pharmaceutical industry sponsored
® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with azithromycin

8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

" Downgraded 1 level - 2 of 2 studies judged to be at high or unclear risk of bias by systematic review authors in several domains: high risk or unclear allocation concealment, unclear random
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sequence generation, open-label and unknown funding source/pharmaceutical industry sponsored
8 Downgraded 1 level - heterogeneity >50%

Table 68: GRADE profile — clarithromycin versus erythromycin

Quality assessment No of patients Effect
Quality|iImportance
No of - - - - . - Other . ] . 5| Relative
studies Design Risk of bias [Inconsistency| Indirectness Imprecision considerations Clarithromycin'|Erythromycin (95% CI) Absolute
Cure rates
13 randomised |no serious risk of [NA no serious no serious none 104/124 84/110 OR 1.61 |76 more per|®®@® | CRITICAL
trials bias indirectness imprecision (83.9%) (76.4%) (0.84to | 1000 (from | HIGH
3.08) 31 fewer to
NICE 191 more)
analysis: RR
1.1 (0.96 to
1.25)
Clinical success rate
13 randomised |no serious risk of [NA no serious no serious none 121/124 105/110 OR 1.92 |19 more per|®@®@® | CRITICAL
trials bias indirectness imprecision (97.6%) (95.5%) (0.45to | 1000 (from | HIGH
8.23) 29 fewer to
NICE 67 more)
analysis: RR
1.02 (0.97 to
1.07)
Failure rate
13 randomised |no serious risk of [NA no serious very serious* none 3/124 5/110 OR 0.52 21 fewer |@®00 | CRITICAL
trials bias indirectness (2.4%) (4.5%) (0.12 to per 1000 | LOW
2.23) (from 40
NICE fewer to 54
analysis: RR| more)
0.53 (0.13 to
2.18)
Adverse events
13 randomised [no serious risk of |[NA no serious very serious* none 32/133 29/127 OR 1.07 |11 more per|®®00 | CRITICAL
trials bias indirectness (24.1%) (22.8%) (0.60to | 1000 (from | LOW
1.90) 73 fewer to
NICE 146 more)
analysis: RR
1.05 (0.68 to
1.64)
Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk
" Oral clarithromycin 15 mg/kg/day for 10 days
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2 Oral erythromycin 40 mg/kg/day for 10 days

3 Lodha et al. 2013

4 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 69: GRADE profile — azithromycin versus co-amoxiclav

Quality assessment No of patients Effect
Quality |Importance
s:luod;fs Design R:;::f Inconsistency|Indirectness|imprecision consiodtggtions Azithromycin' amoxit;lavz (I;esl"ztl(‘:lﬁ Absolute
Cure rate
13 randomised|no serious |NA no serious  |no serious [none 84/125 42/63 OR 1.02 (0.54 to 7 more per 1000 (from 127 PPPD CRITICAL
trials risk of bias indirectness |imprecision (67.2%) (66.7%) 1.95) fewer to 167 more) HIGH
NICE analysis: RR
1.01 (0.81 to 1.25)
Failure rate
28 randomised|no serious [no serious no serious |very none 12/164 6/112 OR 1.21 (0.42 to 11 more per 1000 (from 30 @®00 CRITICAL
trials risk of bias [inconsistency [indirectness [serious* (7.3%) (5.4%) 3.53) fewer to 122 more) LOW
NICE analysis: RR
1.20 (0.45 to 3.21)
Improved
13 randomised|no serious [NA no serious |very none 30/125 17/63 OR 0.85(0.43to | 30 fewer per 1000 (from 127 @®00 CRITICAL
trials risk of bias indirectness [serious* (24%) (27%) 1.71) fewer to 130 more) LOW
NICE analysis: RR
0.89 (0.53 to 1.48)
Side effects
23 randomised|no serious |no serious no serious  |no serious [none 19/164 52/112 OR 0.15 (0.04 to | 334 fewer per 1000 (from 209 ®®®0 CRITICAL
trials risk of bias |inconsistency |indirectness [imprecision (11.6%) (46.4%) 0.61) fewer to 395 fewer) MODERATE|
NICE analysis: RR
0.27 (0.17 to 0.45)
Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk

" Oral 10 mg/kg on day 1 followed by 5 mg/kg/day for 4 days
2 Co-amoxiclav included: 40 mg/kg/day for 10 days and unreported details in 1 RCT

3 Lodha et al. 2013

4 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
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Table 70: GRADE profile — co-amoxiclav versus amoxicillin

Quality assessment No of patients Effect
Quality |Importance
s:luod?efs Design Risk of bias |Inconsistency| Indirectness Imprecision consiocjtglf:ions amoc):((i);law Amoxicillin? (I;esloztlé:e) Absolute
Cure rate
13 randomised [no serious risk of|[NA no serious serious* none 47/50 30/50 OR 10.44 (2.85 |342 more per| @®®00 CRITICAL
trials bias indirectness (94%) (60%) to 38.21 1000 (from LOwW
NICE analysis: | 144 more to
RR 1.57 (1.24 to | 594 more)
1.99)
Poor or no response
13 randomised [no serious risk of|[NA no serious no serious none 1/50 10/50 OR 0.08 (0.01 to [180 fewer per| @®®®0 CRITICAL
trials bias indirectness imprecision (2%) (20%) 0.67) 1000 (from [MODERATE
NICE analysis: | 50 fewer to
RR 0.1 (0.01to | 198 fewer)
0.75)
Complications
13 randomised |no serious risk of|NA no serious very serious® none 2/50 0/50 OR 5.21 (0.24 to - @000 CRITICAL
trials bias indirectness (4%) (0%) 111.24) VERY LOW
NICE analysis:
RR 5 (0.25to
101.58)
Side effects
13 randomised |no serious risk of|NA no serious very serious® none 2/50 0/50 OR 5.21 (0.24 to - @000 CRITICAL
trials bias indirectness (4%) (0%) 111.24) VERY LOW
NICE analysis:
RR 5 (0.25 to
101.58)

Abbreviations: Cl — confidence interval; NA- not applicable; OR — odds ratio; RR — relative risk

" Co-amoxiclav 125 mg or 62.5 mg, plus amoxicillin 500 mg or 250 mg three times daily for 10 days

2250 mg or 500 mg three times daily for 10 days

3 Lodha et al. 2013
4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with co-amoxiclav

® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
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Table 71: GRADE profile — co-trimoxazole versus amoxicillin

Quality assessment No of patients Effect
Quality [Importance
s?uodgs Design | Risk of bias | Inconsistency | Indirectness |Imprecision consiodtzliartions trimocxc;-zole1 Amoxicillin? (%ZI"Z“&I?) Absolute
Cure rate
28 randomised|serious* serious® no serious no serious |none 720/872 724/860 | OR 1.03 (0.56to | 0 fewer per 1000 @P00 CRITICAL
trials indirectness imprecision (82.6%) (84.2%) 1.89) (from 67 fewer to 76 LOwW
NICE analysis: RR| more)
1.00 (0.92 to 1.09)
Failure rate
23 randomised|serious* no serious no serious serious® none 164/929 129/821 OR 1.18 (0.91 to | 25 more per 1000 @D00 CRITICAL
trials inconsistency  |indirectness (17.7%) (15.7%) 1.51) (from 9 fewer to 68 LOW
NICE analysis: RR| more)
1.16 (0.94 to 1.43)
Death rate
28 randomised|serious* no serious no serious serious’ none 2/1132 0/918 OR 2.08 (0.22 to - @000 CRITICAL
trials inconsistency  [indirectness (0.18%) (0%) 20.06) LOW
NICE analysis: RR
2.10 (0.23 to
19.50)
Change of antibiotics
13 randomised|no serious risk [INA no serious serious® none 121/734 98/725 OR 1.26 (0.95 to | 30 more per 1000 @DDO CRITICAL
trials of bias indirectness (16.5%) (13.5%) 1.69) (from 7 fewer to 76 |[MODERATE
NICE analysis: RR| more)
1.22 (0.95 to 1.56)

Abbreviations: Cl — confidence interval; RR — relative risk; OR — odds ratio; NA — not applicable

' Co-trimoxazole includes: oral, 20 mg trimethoprim per tablet given twice a day (7 to 11 mg/kg/day) for 5 days, or 20/4 mg/kg/day for 5 days
2 Amoxicillin includes: oral, 125 mg given three times a day (31 to 51 mg/kg/day) for 3 days, or oral, 25 mg/kg/day for 5 days

3 Lodha et

al. 2013

4 Downgraded 1 level - 1 of 2 studies judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, unclear allocation
concealment, open label, unclear source of funding
5 Downgraded 1 level - heterogeneity <50%

5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with co-trimoxazole
" Downgraded 2 levels - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
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Table 72: GRADE profile — cefpodoxime versus co-amoxiclav

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other sy Co- Relative
studies Design bias Inconsistency|Indirectness Imprecision T R S Cefpodoxime I 2 (95% Cl) Absolute
Response rate at end of treatment
13 randomised serious*  [NA serious® no serious none 179/188 87/90 OR 0.69 (0.18 | 19 fewer per | @®00 | CRITICAL
trials imprecision (95.2%) (96.7%) to 2.60) 1000 (from 58 | LOW
NICE analysis:| fewerto 39
RR 0.98 (0.94 more)
to 1.04)
Adverse events
13 randomised  [serious* [NA serious® very serious® none 7/188 7/90 OR 0.46 (0.16 | 40 fewer per | @000 | CRITICAL
trials (3.7%) (7.8%) to 1.35) 1000 (from 65 | VERY
NICE analysis:| fewerto 25 LOW
RR 0.48 (0.17 more)
to 1.32)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk

" Oral, 5 to 12 mg/kg/day for 10 days
2 QOral, 6 to 13mg/kg/day for 10 days
% Lodha et al. 2013
4 Downgraded 1 level - study judged to be at unclear risk of bias by systematic review authors in all domains: allocation concealment, blinding, selective reporting, incomplete data, source of funding

5 Downgraded 1 level - population of children with lower respiratory tract infection; systematic review authors state that there are no details of the children excluded from the study, therefore unclear if
this is a pneumonia population
8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

Table 73: GRADE profile — amoxicillin versus chloramphenicol

Quality assessment No of patients Effect
Quality |Importance
s:luodz:s Design Risk of bias [Inconsistency|indirectness| Imprecision cons(iz:lt:rilrtions Amoxicillin' [Chloramphenicol? ggl"ztlc\;lg Absolute
Cure rate
13 randomised [no serious [NA no serious [serious* none 608/725 39/71 OR 4.26 (2.57 to| 291 more per | ®®®0 CRITICAL
trials risk of bias indirectness (83.9%) (54.9%) 7.08) 1000 (from |MODERATE
NICE analysis: | 126 more to
RR 1.53 (1.23to| 489 more)
1.89)

Failure rates
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Quality assessment No of patients Effect
Quality |Importance
s?uod:::s Design Risk of bias [Inconsistency|Indirectness| Imprecision consioc::gtions Amoxicillin' [Chloramphenicol? gglozt'gle) Absolute
28 randomised |serious® no serious no serious  [serious® none 147/923 32/142 OR 0.64 (0.41 to| 68 fewer per @00 CRITICAL
trials inconsistency |indirectness (15.9%) (22.5%) 1.00) 1000 (from 2 LOW
NICE analysis: | fewerto 115
RR0.70 (0.49t0|  fewer)
0.99)

Abbreviations: Cl — confidence interval; NA- not applicable; OR — odds ratio; RR — relative risk

" Oral, 25 mg/kg/day or 45mg/kg/day for 5 days
2 Qral, unreported dose
% Lodha et al. 2013

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with amoxicillin
5 Downgraded 1 level - 1 of 2 studies judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, unclear allocation
concealment, open label, unclear source of funding
8 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with chloramphenicol

.13.2 Single antibiotic compared with dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.

.13.3 Dual antibiotics compared with other dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.
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1.14 Antibiotics in children with severe community-acquired pneumonia

.14.1

Single antibiotic compared with another single antibiotic

Table 74: GRADE profile — amoxicillin versus penicillin

Quality assessment No of patients Effect
Quality |Importance
No of . . . . . i Other T Y Relative
studies Design Risk of bias |Inconsistency| Indirectness Imprecision considerations Amoxicillin Penicillin (95% Cl) Absolute
Failure rate at 48 hours
13 randomised [no serious risk |NA no serious no serious none 167/857 161/845 [OR 1.03 (0.81 to |4 more per PPPD CRITICAL
trials of bias indirectness imprecision (19.5%) (19.1%) 1.31) 1000 (from HIGH
NICE analysis: |30 fewer to
RR 1.02 (0.84 to | 46 more)
1.24)
Failure rate on day 5
28 randomised |no serious risk [no serious no serious very serious* none 192/960 190/945 |OR 1.15(0.58 to| 28 more @®00 CRITICAL
trials of bias inconsistency [indirectness (20%) (20.1%) 2.30) per 1000 LOwW
NICE analysis: | (from 80
RR 1.00 (0.83 to| fewerto
1.19) 235 more)
Failure rate on day 14
13 randomised |no serious risk |[NA no serious no serious none 231/857 221/845 |OR 1.04 (0.84 to|8 more per PP CRITICAL
trials of bias indirectness imprecision (27%) (26.2%) 1.29) 1000 (from HIGH
NICE analysis: |31 fewer to
RR 1.03 (0.88 to| 55 more)
1.21)
Death rates
28 randomised |no serious risk [NA® no serious serious® none 0/945 7/960 OR 0.07 (0.00 to |7 fewer per| ®®®0 CRITICAL
trials of bias indirectness (0%) (0.73%) 1.18) 1000 (from | MODERATE
NICE analysis: | 7 fewer to
RR0.07 (Oto | 1more)
1.18)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk

45 mg/kg/day, or for 6 months to 12 years of age 8 mg/kg/dose three times a day above 12 years of age 500 mg three times a day

2 Unspecified; intramuscular 200,000 1U/kg or intravenous 25 mg/kg/ dose four times a day

3Lodha et al. 2013
4 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
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5 Heterogeneity not assessable as 1 of 2 studies had no events in either treatment group
5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm

Table 75: GRADE profile — amoxicillin versus ampicillin

Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . . Other Lo g Lo Relative
studies Design Risk of bias Inconsistency|Indirectness|iImprecision considerations Amoxicillin® [ Ampicillin (95% Cl) Absolute
Failure rates (up to or before day 14)
13 randomised no serious risk of NA no serious |serious* none 77/1025 87/1012 |OR 0.86 (0.63 to| 11 fewer per| @®®0 CRITICAL
trials bias indirectness (7.5%) (8.6%) 1.19) 1000 (from [MODERATE
NICE analysis: | 30 fewer to
RR 0.87 (0.65to| 15 more)
1.17)
Relapse rates
13 randomised no serious risk of ~ [NA no serious |very none 25/948 31/925 |OR0.78 (0.46 to| 7 fewer per @®00 CRITICAL
trials bias indirectness |serious® (2.6%) (3.4%) 1.33) 1000 (from LOwW
NICE analysis: | 18 fewer to
RR 0.79 (0.47 to| 11 more)
1.32)
Death rates
13 randomised no serious risk of  [NA no serious  [serious® none 1/1025 4/1012 |OR 0.25 (0.03 to| 3 fewer per @®00 CRITICAL
trials bias indirectness (0.1%) (0.4%) 2.21) 1000 (from 4 LOW
NICE analysis: | fewerto5
RR 0.25 (0.03to| more)
2.2)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk

" Oral syrup 80 to 90 mg/kg per day in 2 doses
2 Intravenous ampicillin 100 mg/kg per day in 4 doses for 48 hours

3 Lodha et al. 2013

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or harm with

ampicillin

® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

5 Downgraded 1 level - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm
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Table 76: GRADE profile — amoxicillin versus cefuroxime

Quality assessment No of patients Effect
Quality |Importance|
s:lu%gs Design RLsiZSOf Inconsistency| Indirectness Imprecision cons(izltzgtions [Amoxicillin'|Cefuroxime? g;lozt'gle) Absolute
Cure rates
13 randomised serious*  |NA no serious no serious  [none 41/42 40/42 OR 2.05 (0.18 to| 19 more per SESTe) CRITICAL
trials indirectness imprecision (97.6%) (95.2%) 23.51) 1000 (from 57 |MODERATE
NICE analysis: | fewerto 105
RR 1.02 (0.94 to more)
1.11)

Abbreviations: Cl — confidence interval; NA- not applicable RR — relative risk
"Intravenous, 75 mg/kg/d in 3 doses

2 Intravenous, 75 mg/kg/d in 3 doses

% Lodha et al. 2013

4 Downgraded 1 level - study judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, unclear allocation concealment, open
label, selective reporting, and unclear source of funding

Table 77: GRADE profile — amoxicillin versus clarithromycin

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . n e Other AT . . 5| Relative
studies Design bias Inconsistency| Indirectness Imprecision T e Amoxicillin'|Clarithromycin (95% Cl) Absolute
Cure rates
13 randomised |serious* [NA no serious no serious none 41/42 39/40 OR 1.05 [0 fewer per 1000| @®®0 CRITICAL
trials indirectness imprecision (97.6%) (97.5%) (0.06 to  |(from 68 fewer to[MODERATE]
17.40) 68 more)
NICE
analysis: RR
1.00 (0.93 to
1.07)
Abbreviations: Cl — confidence interval; NA — not applicable; OR odds ratio; RR — relative risk

" Intravenous 75 mg/kg/d in 3 doses

2 Intravenous, mg/kg/day in 2 doses

3 Lodha et al. 2013

4 Downgraded 1 level - study judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, unclear allocation concealment, open
label, selective reporting, unclear source of funding
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Table 78: GRADE profile — levofloxacin versus beta-lactam antibiotics

Quality assessment No of patients Effect
Quality |Importance
s:lu%gs Design RLsi';SOf Inconsistency| Indirectness Imprecision cons(izltzgtions Levofloxacin'| Beta-lactams g;lozt'gle) Absolute
Cure rates
13 randomised [serious* [NA no serious no serious none 382/405 126/134 OR 1.05 (0.46 | O fewer per ®PD0 CRITICAL
trials indirectness imprecision (94.3%) (94.0%) to 2.42) 1000 (from 38 MODERATE
NICE analysis: | fewer to 47
RR 1.00 (0.96 more)
to 1.05)

Abbreviations: Cl — confidence interval; NA- not applicable; OR — odds ratio; RR — relative risk

" Children aged 6 months to 5 years: either oral 10mg/kg/dose twice daily or intravenous 10mg/kg/dose every 12 hours;

2 Children aged 6 months to 5 years: oral co-amoxiclav twice daily, including amoxicillin at 22.5 mg/kg/dose or intravenous ceftriaxone at 25 mg/kg/dose every 12 hours
% Lodha et al. 2013

4 Downgraded 1 level - study judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, unclear allocation concealment, open
label, selective reporting, incomplete outcome data, funded by pharmaceutical industry

Table 79: GRADE profile — cefuroxime versus clarithromycin

Quality assessment No of patients Effect
Quality |Importance
s:‘uod?efs Design RLsiI;SOf Inconsistency| Indirectness Imprecision cons?:itzfartions Cefuroxime'|Clarithromycin? g?—,lozt?;’; Absolute
Cure rates
13 randomised [serious* |NA no serious no serious none 40/42 39/40 OR 0.51 (0.04( 19 fewer @DDO CRITICAL
trials indirectness imprecision (95.2%) (97.5%) to 5.89) per 1000 [MODERATE
NICE analysis:| (from 98
RR 0.98 (0.90 fewer to 58
to 1.06) more)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk
"Intravenous 75 mg/kg/day in 3 doses

2 Intravenous 15 mg/kg/day in 2 doses

3 Lodha et al. 2013

4 Downgraded 1 level - study judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, unclear allocation concealment, open
label, selective reporting, unclear source of funding
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Table 80: GRADE profile — co-trimoxazole versus chloramphenicol

Quality assessment No of patients Effect
Quality [Importance
s?uod;::s Design RLsiZSOf Inconsistency|Indirectness |Imprecision cons(izltzgtions Co-trimoxazole'|Chloramphenicol? ggl,,zt'éﬁ Absolute
Cure rate
13 randomised  |no serious |NA no serious  [serious* none 39/55 39/56 OR 1.06 (0.47| 14 more per BP0 CRITICAL
trials risk of bias indirectness (70.9%) (69.6%) to 2.40) 1000 (from 139|MODERATE
NICE analysis:| fewer to 209
RR 1.02 (0.80 more)
to 1.30)
Failure rate
13 randomised no serious [NA no serious  |very serious® [none 16/55 16/56 OR 1.03 (0.45| 6 more per @P00 CRITICAL
trials risk of bias indirectness (29.1%) (28.6%) to 2.33) 1000 (from 123 LOW
NICE analysis:| fewer to 237
RR 1.02 (0.57 more)
to 1.83)
Relapse rate
13 randomised no serious |NA no serious  |very serious® |none 4/55 4/56 OR 1.02 (0.24( 1 more per @®00 CRITICAL
trials risk of bias indirectness (7.3%) (7.1%) to 4.30) 1000 (from 52 LOW
NICE analysis:| fewer to 205
RR 1.02 (0.27 more)
to 3.87)
Death rate
13 randomised no serious |NA no serious  |very serious® |none 8/55 4/56 OR 2.21 (0.63| 74 more per @®00 CRITICAL
trials risk of bias indirectness (14.5%) (7.1%) to 7.83) 1000 (from 25 LOW
NICE analysis:| fewer to 384
RR 2.04 (0.65 more)
to 6.37)
Need for change in antibiotics
13 randomised no serious |NA no serious  |very serious® [none 8/55 6/56 OR 1.42 (0.46( 39 more per @®00 CRITICAL
trials risk of bias indirectness (14.5%) (10.7%) to 4.40) 1000 (from 54 LOwW
NICE analysis:| fewer to 285
RR 1.36 (0.5 more)
to 3.66)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — relative risk

" Details unreported
2 Details unreported

3 Lodha et al.

2013

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with co-trimoxazole

® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
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benefit or appreciable harm
5 Downgraded 2 levels - at a minimal important difference of 0% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with appreciable benefit or appreciable harm; wide
absolute value confidence intervals

Table 81: GRADE profile — ceftaroline fosamil versus ceftriaxone

Quality assessment No of patients Effect
Quality |Importance
No of - - - - . _ Other Ceftaroline - 4/ Relative
studies Design Risk of bias [Inconsistency| Indirectness Imprecision considerations fosamil' Ceftriaxone (95% Cl) Absolute
Clinical response at day 4
13 randomised [no serious risk [NA no serious serious* none 74/107 24/36 NICE analysis:| 27 more per @DDO CRITICAL
trials of bias indirectness (69.2%) (66.7%) |RR 1.04 (0.80(1000 (from 133 [MODERATE
to 1.35) fewer to 233
more)
Clinical cure (end of treatment)
13 randomised [no serious risk [NA no serious no serious none 98/107 32/36 NICE analysis:| 27 more per DODD CRITICAL
trials of bias indirectness imprecision (91.6%) (88.9%) |RR 1.03 (0.91| 1000 (from 80 HIGH
to 1.17) fewer to 151
more)
Clinical failure (end of treatment)
13 randomised |no serious risk |NA no serious very serious® none 7107 4/36 NICE analysis:| 46 fewer per ®P00 CRITICAL
trials of bias indirectness (6.5%) (11.1%) |RR0.59 (0.18| 1000 (from 91 LOW
t0 1.9) fewer to 100
more)
Children with 1 or more adverse event
13 randomised [no serious risk [NA no serious very serious® none 55/121 18/39 NICE analysis:| 9 fewer per @Dd00 CRITICAL
trials of bias indirectness (45.5%) (46.2%) |RR0.98 (0.67 (1000 (from 152 LOW
to 1.46) fewer to 212
more)
Children with 1 or more serious adverse events
13 randomised |no serious risk |NA no serious very serious® none 6/121 1/39 NICE analysis:| 24 more per ®®00 CRITICAL
trials of bias indirectness (5.0%) (2.6%) |RR1.93 (0.24( 1000 (from 19 LOwW
to 15.57) fewer to 374
more)
Discontinuation of study drug due to adverse event
13 randomised [no serious risk [NA no serious very serious® none 3/121 0/39 NICE analysis: - @Dd00 CRITICAL
trials of bias indirectness (2.5%) (0%) RR 2.3 (0.12 LOW
to 43.48)

Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk

" <33kg, 12 mgl/kg; >33kg, 400 mg, infused over 60 minutes, every 8 hours; after 3 days, switched to co-amoxiclav if stable

275 mg/kg/day to maximum 4 g/day, infused over 30 minutes every 12 hours; after 3 days, switched to co-amoxiclav if stable

© National Institute for Health and Care Excellence, 2019. All rights reserved.

168




DRAFT FOR CONSULTATION

GRADE profiles

3 Cannavino et al. 2016

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

benefit with ceftaroline fosamil
® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

.14.2 Single antibiotic compared with dual antibiotics

Table 82: GRADE profile — benzylpenicillin plus gentamicin versus co-amoxiclav

Quality assessment No of patients Effect
Quality Importance
s:‘u(:i::s Design RLsiI;SOf Inconsistency| Indirectness |Imprecision consiocit:;:ions 33:?;’::::‘%'2;:1 Co-amoxiclav? ggl,,zt'c‘;ﬁ Absolute
Failure rates
13 randomised|no serious [NA no serious very serious* [none 1/38 1/33 OR 0.86 (0.05 to 4 fewer per | ®®00 | CRITICAL
trials risk of bias indirectness (2.6%) (3.0%) 14.39) 1000 (from 28 | LOW
NICE analysis: RR | fewerto 374
0.87 (0.06 to 13.35) more)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — risk ratio

2 Co-amoxiclav 30 mg/kg IV every 12 hours for at least 3 days, changed to oral co-amoxiclav when able to feed

% Lodha et al. 2013

" Benzylpenicillin 50,000 mg/kg IV every 6 hours plus gentamicin 2.5 mg/kg, IV every 8 hours for at least 3 days, followed by oral amoxicillin substituted for benzylpenicillin

4 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 83: GRADE profile — penicillins plus chloramphenicol versus ampicillin

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Quality assessment No of patients Effect
Quality |Importance
s:luodz:s Design RLsi::f Inconsistency|Indirectness| Imprecision cons(izlt:rilrtions Ampicillin' chl::g:"e:::rlll::lr\]e‘:llil::ilz ggloztgﬁ Absolute
Cure rates
13 randomised|serious* |NA no serious  [no serious none 42/52 44/49 OR 0.48 (0.15to | 90 fewer per @DDO CRITICAL
trials indirectness |imprecision (80.8%) (89.8%) 1.51) 1000 (from 216 IMODERATE|
NICE analysis: fewer to 54
RR 0.90 (0.76 to more)
1.06)
Duration of hospital stay
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Quality assessment No of patients Effect
Quality [Importance
s?uod?efs Design RLsi';:f Inconsistency|Indirectness| Imprecision cons(izt:gtions Ampicillin’ chﬁgp:r:\;l:)llr\ler:il::ilz gglozt'gle) Absolute
13 randomised|serious* |NA no serious  [no serious none Mean, SD: Mean, SD: - MD 0.1 lower DDDO CRITICAL
trials indirectness [imprecision 6.19+2.78 6.29 +2.50 (1.13 lower to |IMODERATE|
n=52 n=49 0.93 higher)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR —risk ratio; SD — standard deviation; MD — mean difference

" Intravenous or intramuscular ampicillin 100 mg/kg/day for 48 hours, followed by oral

2 Intravenous penicillin (unspecified; 100,000 IU/kg/day) plus chloramphenicol (100 mg/kg/day)
% Lodha et al. 2013
4 Downgraded 1 level - study judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear allocation concealment, open label, selective reporting, incomplete
outcome data, source of funding unclear

Table 84: GRADE profile — benzylpenicillin plus chloramphenicol versus chloramphenicol

Quality assessment No of patients Effect
Quality |Importance
Benzylpenicillin .
2 Pf Design [Risk of bias|Inconsistency|Indirectness [Imprecision _Other_ Chloramphenicol’ plus Rel:atlve Absolute
studies considerations| 5] (95% ClI)
chloramphenicol
Death rates
13 randomised|no serious  |NA no serious  |[serious* none 48/377 62/371 OR 0.73 (0.48 | 40 fewer per D@0 CRITICAL
trials risk of bias indirectness (12.7%) (16.7%) to 1.09) 1000 (from 77|MODERATE
NICE analysis:| fewerto 13
RR 0.76 (0.54 more)
to 1.08)
Need for change of antibiotics
13 randomised|no serious  |NA no serious  |very serious®|none 3/377 6/371 OR 0.49 (0.12| 8 fewer per @®00 CRITICAL
trials risk of bias indirectness (0.8%) (1.6%) to 1.97) 1000 (from 14 LOW
NICE analysis:| fewerto 15
RR 0.49 (0.12 more)
to 1.95)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — risk ratio

" Intramuscular chloramphenicol daily until switched to oral
2 Intramuscular chloramphenicol with benzylpenicillin until switched to oral
3 Lodha et al. 2013

4 Downgraded 1 level - at a minimal important difference of 0%, the effect estimate is consistent with appreciable benefit or appreciable harm

® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
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Table 85: GRADE profile — chloramphenicol versus ampicillin plus gentamicin

Quality assessment No of patients Effect
Quality [ Importance
s?uod;::s Design RLsiZSOf Inconsistency|Indirectness| Imprecision cons(izltzgtions Chloramphenicol’ Ag‘gr:f;::?cmgs gesl,;t'éle) Absolute
Failure rates on day 5
13 randomised|no serious [NA no serious  [serious* none 77/479 54/479 OR 1.51 (1.04 | 48 more per SEle) CRITICAL
trials risk of bias indirectness (16.1%) (11.3%) to 2.19) 1000 (from 3 [MODERATE
NICE analysis:| more to 109
RR 1.43 (1.03 more)
to 1.97)
Failure rates on day 10
13 randomised|no serious [NA no serious |serious* none 92/479 67/479 OR 1.46 (1.04 | 52 more per ®PP0 CRITICAL
trials risk of bias indirectness (19.2%) (14.0%) to 2.06) 1000 (from 4 [MODERATE
NICE analysis:| more to 116
RR 1.37 (1.03 more)
to 1.83)
Failure rates on day 21
13 randomised|no serious |NA no serious  |serious* none 103/479 771479 OR 1.43 (1.03 | 55 more per DO CRITICAL
trials risk of bias indirectness (21.5%) (16.1%) to 1.98) 1000 (from 3 [MODERATE
NICE analysis:| more to 121
RR 1.34 (1.02 more)
to 1.75)
Death rates
13 randomised|no serious |NA no serious  [serious® none 40/479 25/479 OR 1.65 (0.99 | 31 more per @DD0 CRITICAL
trials risk of bias indirectness (8.4%) (5.2%) to 2.77) 1000 (from 1 |MODERATE
NICE analysis:| fewerto 83
RR 1.60 (0.99 more)
to 2.59)
Need for change in antibiotics (day 21)
13 randomised|no serious |NA no serious [serious* none 64/479 41/479 OR 1.65 (1.09 | 48 more per @DD0 CRITICAL
trials risk of bias indirectness (13.4%) (8.6%) to 2.49) 1000 (from 7 [MODERATE
NICE analysis:| more to 108
RR 1.56 (1.08 more)
to 2.26)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — risk ratio

" Chloramphenicol 75 mg/kg/d given in 3 doses, every 8 hours for minimum of 5 days, up to 10 days
2 Ampicillin 200 mg/kg/d in 4 doses every 6 hours, and gentamicin 7.5 mg/kg/d as a single daily dose, for a minimum of 5 days, followed by oral amoxicillin to complete 10 days antibiotic treatment

3 Lodha et al. 2013

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with chloramphenicol
5 Downgraded 1 level - at a minimal important difference of 0%, the effect estimate is consistent with appreciable benefit or appreciable harm
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Table 86: GRADE profile — penicillins plus gentamicin versus chloramphenicol

Quality assessment No of patients Effect
Quality |Importance
N° ?f Design Ris_k ol Inconsistency|Indirectness|Imprecision (_)ther_ Chloramphenicol’ Per;lf:!ms Reloative Absolute
studies bias considerations ) (95% ClI)
gentamicin
Death
13 randomised [no serious |NA no serious  [serious* none 36/559 29/557 OR 1.25(0.76 | 12 more per 1000 BP0 CRITICAL
trials risk of bias indirectness (6.4%) (5.2%) to 2.07) (from 12 fewer to 52 | MODERATE
NICE analysis: more)
RR 1.24 (0.77
to 1.99)
Readmission before 30 days
13 randomised [no serious |NA no serious  [serious® none 50/559 32/557 OR 1.61 (1.02 | 32 more per 1000 BP0 CRITICAL
trials risk of bias indirectness (8.9%) (5.7%) to 2.55) (from 1 more to 80 |MODERATE
NICE analysis: more)
RR 1.56 (1.01
to 2.39)
Adverse events
13 randomised [no serious |NA no serious  [serious® none 147/559 123/557 OR 1.26 (0.96 | 42 more per 1000 BP0 CRITICAL
trials risk of bias indirectness (26.3%) (22.1%) to 1.66) (from 7 fewer to 104 [MODERATE
NICE analysis: more)
RR 1.19 (0.97
to 1.47)
Change of antibiotics
13 randomised [no serious |NA no serious [serious® none 49/559 60/557 OR 0.80 (0.54 | 20 fewer per 1000 BP0 CRITICAL
trials risk of bias indirectness (8.8%) (10.8%) to 1.18) (from 46 fewer to 17 [MODERATE
NICE analysis: more)
RR 0.81 (0.57
to 1.16)
Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — risk ratio

" Intramuscular chloramphenicol 25 mg/kg 6-hourly for at least 5 days
2 Penicillin (unspecified; 50 mg/kg 6-hourly) and gentamicin (7.5 mg/kg/d single dose) for at least 5 days

3 Lodha et al. 2013

4 Downgraded 1 level - at a minimal important difference of 0%, the effect estimate is consistent with appreciable benefit or appreciable harm
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with chloramphenicol
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable

harm with penicillin plus gentamicin
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Table 87: GRADE profile — chloramphenicol plus penicillin versus ceftriaxone

RR 1.05 (0.88 to

1.27)

Quality assessment No of patients Effect
Quality|iImportance
s:lu(::i:gs Design RLsiI;SOf Inconsistency| Indirectness |Imprecision cons(izzltzgtions c::l?;a;ﬁ?;{;;s?l Ceftriaxone? g;thgﬁ Absolute
Cure rates
17 randomised |serious? |NA no serious serious® none 39/46 41/51 OR 1.36 (0.47 to| 40 more per 1000 |@®00 | CRITICAL
trials indirectness (84.8%) (80.4%) 3.93) (from 96 fewer to | LOW
NICE analysis: 217 more)

Abbreviations: Cl — confidence interval; NA — not applicable; OR — odds ratio; RR — risk ratio

"Intravenous chloramphenicol 15 mg/kg every 6 hours plus penicillin 25,000 IU/kg every 4 hours, for 10 days
250 mg/kg every 12 hours
% Lodha et al. 2013

4 Downgraded 1 level - study judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, lack of allocation concealment, open
label, unclear funding source
® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with chloramphenicol plus penicillin

Table 88: GRADE profile — ceftriaxone plus vancomycin versus ceftaroline fosamil
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Quality assessment No of patients Effect
Quality |Importance
No of - Risk of - . A Other Ceftaroline O Ers Relative
. Design . Inconsistency(Indirectness| Imprecision X . i1 plus 3 Absolute
studies bias considerations| fosamil . 5| (95% ClI)
vancomycin
Clinical cure (end of treatment)
13 randomised  [no serious [NA no serious  |very serious* none 24/29 7/9 NICE 47 more per 1000 | @®®00 CRITICAL
trials risk of bias indirectness (82.8%) (77.8%) analysis: RR|(from 218 fewer to LOwW
1.06 (0.72 to 443 more)
1.57)
Clinical response at day 4
13 randomised  [no serious [NA no serious  |very serious* none 15/29 6/9 NICE 147 fewer per ®®00 CRITICAL
trials risk of bias indirectness (51.7%) (66.7%) analysis: RR| 1000 (from 380 LOwW
0.78 (0.43 to [fewer to 260 more)
1.39)
Clinical failure
13 randomised no serious |NA no serious  [very serious* none 3/29 0/9 NICE - ®@®00 CRITICAL
trials risk of bias indirectness (10.3%) (0.0%) analysis: RR LOW
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Quality assessment No of patients Effect
Quality [Importance
POtk Design B G Inconsistency(Indirectness| Imprecision iy ciEElns Ceftr:f':);one RO EIE Absolute
studies 9 bias y P considerations| fosamil’ P . 5| (95% ClI)
vancomycin
2.33(0.13to
41.38)
Children with 1 or more adverse events
13 randomised no serious |NA no serious  [serious® none 12/30 8/10 NICE 400 fewer per @PD0 CRITICAL
trials risk of bias indirectness (40.0%) (80.0%) analysis: RR| 1000 (from 112 |MODERATE|
0.5(0.29 to fewer to 568
0.86) fewer)
Children with 1 or more serious adverse events
13 randomised  [no serious [NA no serious  |very serious* none 0/30 1/10 NICE 88 fewer per 1000 @®®00 CRITICAL
trials risk of bias indirectness (0.0%) (10.0%) analysis: RR| (from 99 fewer to LOW
0.12 (0.01 to 169 more)
2.69)
Discontinuation of IV study drug due to adverse events
13 randomised no serious |NA no serious  [very serious* none 2/30 0/10 NICE - ®@D00 CRITICAL
trials risk of bias indirectness (6.7%) (0.0%) analysis: RR LOW
1.77 (0.09 to
34.15)
Abbreviations: Cl — confidence interval; NA — not applicable; RR — risk ratio

"Intravenous ceftaroline fosamil over 120 mins, 15mg/kg (or 600 mg if weight <40 kg) for >6 months or 10mg/kg for <6 months of age, every 8 hours

2 Intravenous ceftriaxone over 30 mins every 12 hours, 75mg/kg/day (up to 4g/day) plus initial empiric intravenous vancomycin (15 mg/kg every 6 hours)

3 Blumer et al. 2016
4 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable

benefit or appreciable harm

5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with ceftriaxone plus vancomycin

.14.3 Dual antibiotics compared with other dual antibiotics

No systematic reviews or randomised controlled trials met the inclusion criteria.

© National Institute for Health and Care Excellence, 2019. All rights reserved.
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1.15 Antibiotic dose in children with non-severe community-acquired pneumonia

Table 89: GRADE profile — low-dose versus high-dose amoxicillin

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Quality assessment No of patients Effect
Quality | Importance
No of . . . . . i Other 1lu: .| Relative
studies Design Risk of bias Inconsistency|Indirectness| Imprecision considerations Low dose’[High dose (95% Cl) Absolute
Improved at day 5
13 randomised no serious risk of NA serious* no serious  [none 417/437 | 414/439 NICE 9 more per 1000 ®@®0 [IMPORTANT]
trials bias imprecision (95.4%) (94.3%) |analysis: RR|(from 19 fewer to MODERATE|
1.01 (0.98 to 38 more)
1.04)
Clinical cure by day 14
13 randomised no serious risk of NA serious* no serious  [none 411/437 | 404/439 NICE 18 more per 1000 @®®®0 CRITICAL
trials bias imprecision (94.1%) (92.0%) |analysis: RR| (from 9 fewer to [MODERATE]
1.02 (0.99 to 55 more)
1.06)
Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk
' 45 mg/kg/day divided into 3 doses for 3 days; oral salbutamol and paracetamol given when needed
290 mg/kg/day divided into 3 doses for 3 days; oral salbutamol and paracetamol given when needed
3 Hazir et al. 2007
4 Downgraded 1 level — study conducted in Pakistan which may not be applicable to UK practice
1.16 Antibiotic dose in children with severe community-acquired pneumonia
Table 90: GRADE profile — low-dose versus high-dose benzylpenicillin
Quality assessment No of patients
- Absolute effect (95% ClI) Quality [Importance
potof Design RERES Inconsistency| Indirectness Imprecision (e Low dose'| High dose?
studies bias considerations
Duration in hospital (days)
13 randomised  |serious® |NA no serious very serious® |none Mean, SD: | Mean, SD: | MD 0.43 higher (1.15 lower | @®®00 CRITICAL
trials indirectness 263+0.5| 3.06+1.47 to 0.29 higher) LOwW
n=17 n=18
Duration of intravenous treatment (days)
13 randomised  |serious®* |NA no serious very serious® |none Mean, SD: | Mean, SD: | MD 0.38 higher (1.11 lower | ®®00 |IMPORTANT
trials indirectness 256 +£0.51| 2.94 +1.48 to 0.35 higher) LOW
n=17 n=18
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Quality assessment No of patients
- Absolute effect (95% ClI) Quality [Importance
N E Design B Gy Inconsistency| Indirectness Imprecision LT Low dose'| High dose?
studies bias considerations
Decrease in c-reactive protein (ug/mL
13 randomised  |serious® |NA no serious serious® none Mean, SD: | Mean, SD: | MD 0.18 higher (0.55 lower | @®@®00 |IMPORTANT
trials indirectness 0.09+0.56( 0.27 £ 0.56 to 0.19 higher) LOW
n=17 n=18

Abbreviations: Cl — confidence interval; NA — not applicable; SD — standard deviation; MD: mean difference

" Intravenous benzylpenicillin sodium 200,000 U/kg/day divided into 4 doses followed by switch to oral amoxicillin for 14 days total treatment

2 Intravenous high dose benzylpenicillin sodium 400,000 U/kg/day divided into 4 doses followed by switch to oral amoxicillin for 14 days total treatment
3 Amarilyo et al. 2014
4 Downgraded 1 level - unclear if allocation concealment or blinding attempted, or how random sequence generation conducted; unclear how many enrolled completed treatment
® Downgraded 2 levels - at a default minimal important difference of 0.5xSD of low dose, the effect estimate is consistent with no meaningful difference, appreciable benefit or appreciable harm
5 Downgraded 1 level - at a default minimal important difference of 0.5xSD of low dose, the effect estimate is consistent with no meaningful difference or appreciable benefit with high dose

1.17 Antibiotic dose frequency in children with non-severe community-acquired pneumonia

Table 91: GRADE profile — amoxicillin twice daily versus three times daily

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Quality assessment No of patients Effect
Quality |Importance
No of . . . . - e Other 2 times 3 times Relative
studies Design Risk of bias [Inconsistency|Indirectness| Imprecision considerations daily’ daily’ (95% Cl) Absolute
Failure by day 5 (intention to treat analysis)
12 randomised |no serious risk|NA serious® serious* none 113/408 107/412 | NICE analysis: | 11 more per 1000 [ ®®00 CRITICAL
trials of bias (28.0%) (26.0%) [RR 1.01 (0.81 to| (from 41 fewer to LOW
1.26)° 81 more)
Failure by day 5 (per protocol analysis
12 randomised |no serious risk|NA serious® serious* none 88/383 85/390 NICE analysis: | 11 more per 1000 | @®®00 CRITICAL
trials of bias (23.0%) (21.8%) |RR 1.05 (0.81 to| (from 41 fewer to LOwW
1.37)° 81 more)
Failure by day 14 (intention to treat analysis)
12 randomised  [no serious risk|NA serious® no serious none 160/408 174/412 | NICE analysis: |40 fewer per 1000 @®@®0 CRITICAL
trials of bias imprecision (39.0%) (42.0%) |RR 0.93 (0.79 to| (from 99 fewer to [MODERATE
1.10)" 33 more)
Failure by day 14 (per protocol analysis)
12 randomised  [no serious risk|NA serious® serious® none 121/369 138/376 | NICE analysis: |40 fewer per 1000 ®®00 CRITICAL
trials of bias (32.8%) (36.7%) |RR 0.89 (0.73 to| (from 99 fewer to LOwW
1.09)° 33 more)
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Quality assessment

No of patients

Effect

No of
studies

Design

Risk of bias

Inconsistency)|

Indirectness

Imprecision

considerations

Other

2 times
daily’

3 times

daily’

Relative
(95% CI)

Absolute

Quality

Importance

Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk

" Oral amoxicillin, 50 mg/kg/day for 10 days

2 Vilas-Boas et al. 2014

3 Downgraded 1 level - study conducted in Brazil which may not be applicable to UK practice

4 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with 2 times daily amoxicillin
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with 3 time daily amoxicillin

No systematic reviews or randomised controlled trials met the inclusion criteria.

Table 92: GRADE profile — 3 days versus 5 days treatment with the same antibiotic

1.18 Antibiotic dose frequency in children with severe community-acquired pneumonia

1.19 Antibiotic course length in children with non-severe community-acquired pneumonia
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Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . Other 1 2 Relative
studies Design Risk of bias Inconsistency [Indirectness| Imprecision considerations 3 days 5 days (95% Cl) Absolute
Clinical cure
33 randomised |no serious risk oflno serious serious* no serious none 2582/2892 | 2584/2871| RR 0.99 9 fewer per 1000 D@0 CRITICAL
trials bias inconsistency imprecision (89.3%) (90.0%) (0.97 to (from 27 fewer to 9 [MODERATE
1.01) more)
Treatment failure
33 randomised |no serious risk oflno serious serious* no serious none 310/2892 | 287/2871 RR 1.07 7 more per 1000 D@0 CRITICAL
trials bias inconsistency imprecision (10.7%) (10%) (0.92 to (from 8 fewer to 25 [MODERATE
1.25) more)
Relapse rate
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Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . Other 1 2 Relative
studies Design Risk of bias Inconsistency [Indirectness| Imprecision considerations 3 days 5 days (95% Cl) Absolute
43 randomised |no serious risk oflno serious serious* serious® none 110/2735 | 100/2734 RR 1.09 3 more per 1000 @D00 CRITICAL
trials bias inconsistency (4%) (3.7%) (0.84 to (from 6 fewer to 15 LOW
1.42) more)

Abbreviations: Cl — confidence interval; RR — relative risk

" Either: oral amoxicillin 125mg, oral amoxicillin 15 mg/kg every 8 hours, oral co-trimoxazole 30-45 mg/kg/day, oral co-trimoxazole 80 mg twice daily (aged >12 months) or oral co-trimoxazole 40 mg
twice daily (aged <12 months)
2 Same treatment as 3 day arm, continued to complete 5 days treatment

3 Haider et

al. 2011

4 Downgraded 1 level - included studies conducted in Asia which may not be applicable to UK practice
® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with 3 day treatment

Table 93: GRADE profile — 3 days versus 5 days amoxicillin

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other 3 days 5 days Relative
studies 2EBET bias lsenelEEnEy | elleshees pes s considerations | amoxicillin' | amoxicillin? | (95% CI) IR
Clinical cure
28 randomised |no serious [no serious serious* no serious none 1783/2013 1794/1999 RR 0.99 9 fewer per 1000 D@0 CRITICAL
trials risk of bias [inconsistency imprecision (88.6%) (89.7%) (0.97 to (from 27 fewer to 9 |[MODERATE
1.01) more)
Treatment failure
23 randomised |no serious |no serious serious* serious® none 230/2013 205/1999 RR 1.11 11 more per 1000 @®00 | CRITICAL
trials risk of bias |inconsistency (11.4%) (10.3%) (0.94 to (from 6 fewer to 34 LOwW
1.33) more)
Relapse rate
23 randomised [no serious [no serious serious* very serious®  |none 44/1783 42/1794 RR 1.05 1 more per 1000 @000 CRITICAL
trials risk of bias [inconsistency (2.5%) (2.3%) (0.69 to (from 7 fewer to 14 | VERY LOW
1.60) more)

Abbreviations: Cl — confidence interval; RR — relative risk

' Oral amoxicillin 125mg or oral amoxicillin 15 mg/kg every 8 hours
2 Same treatment as 3 day arm, continued to complete 5 days treatment

3 Haider et

al. 2011

4 Downgraded 1 level - included studies conducted in Asia which may not be applicable to UK practice
® Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with 3 day treatment

© National Institute for Health and Care Excellence, 2019. All rights reserved.
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% Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 94: GRADE profile — 3 days versus 5 days co-trimoxazole

Quality assessment No of patients Effect
Quality |Importance
el Design el Inconsistency |Indirectness| Imprecision iy HehE S EEVE B0 RO FURTE Absolute
studies bias considerations | trimoxazole' | trimoxazole? | (95% CI)
Clinical cure
13 randomised [no serious |NA serious* no serious none 799/879 790/872 RR 1.00 0 fewer per 1000 Gee) CRITICAL
trials risk of bias imprecision (90.9%) (90.6%) (0.97 to  |(from 27 fewer to 27|MODERATE
1.03) more)
Treatment failure
13 randomised |no serious |NA serious* very serious®  [none 80/879 82/872 RR 0.97 3 fewer per 1000 @000 CRITICAL
trials risk of bias (9.1%) (9.4%) (0.72 to 1.3)|(from 26 fewer to 28| VERY LOW
more)
Relapse rate
28 randomised |no serious |no serious serious* serious® none 66/952 58/940 RR 1.12 7 more per 1000 @®00 CRITICAL
trials risk of bias [inconsistency (6.9%) (6.2%) (0.80to |(from 12 fewer to 36 LOW
1.58) more)

Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk

' Oral co-trimoxazole 30-45 mg/kg/day, oral co-trimoxazole 80 mg twice daily (aged >12 months) or oral co-trimoxazole 40 mg twice daily (aged <12 months)
2 Same treatment as 3 day arm, continued to complete 5 days treatment

3 Haider et al. 2011

4 Downgraded 1 level - included studies conducted in Asia which may not be applicable to UK practice
® Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm
5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with 3 day treatment

Table 95: GRADE profile — 3 days versus 10 days amoxicillin

Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . Other 3 days 10 days Relative
S, - Design Risk of bias |Inconsistency| Indirectness |Imprecision e ] i S amoxicillin® amoxicillin® (95% Cl) Absolute

Treatment failure

179
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Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . . Other 3 days 10 days Relative
studies Design Risk of bias [Inconsistency| Indirectness [Imprecision considerations amoxicillin' amoxicillin' (95% CI) Absolute
13 randomised  |no serious risk |NA no serious very none 4/10 0/56 NICE analysis: - @®00 | CRITICAL
trials of bias indirectness serious* (40%) (0%) RR 46.64 (2.7 LOW
to 805.88)
Abbreviations: Cl — confidence interval; NA — not applicable; RR — relative risk
" Amoxicillin 80 mg/kg/day divided into 3 doses for 3 days, followed by placebo for 7 days
2 Amoxicillin 80 mg/kg/day divided into 3 doses for 10 days
3 Greenberg et al. 2014
4 Downgraded 2 levels - small sample size in 1 study arm (10); very wide confidence intervals
Table 96: GRADE profile — 5§ days versus 10 days amoxicillin
Quality assessment No of patients
Absolute Effect Quality |Importance
e ?f Design Risk of bias Inconsistency| Indirectness Imprecision (_)ther_ 2 d_a){s_ 1 U c!a_ys_ 1
studies considerationsjamoxicillin’jamoxicillin
Treatment failure
13 randomised no serious risk of  |[NA no serious serious* none 0/42 0/56 - @DDO CRITICAL
trials bias indirectness (0%) (0%) MODERATE|
Body temperature at day 5-7
13 randomised no serious risk of  |NA no serious serious* none Mean, SD: | Mean, SD: [MD 0.1 higher (0.09 lower] @®®®0 [IMPORTANT]
trials bias indirectness 36.7+0.6 | 36.6+0.4 to 0.29 higher) MODERATE
n=56 n=59
C-reactive protein concentration (mg/L) at day 5-7
13 randomised no serious risk of  |NA no serious serious* none Mean, SD: [ Mean, SD: | MD 11.7 higher (3.75 @®®0 |IMPORTANT
trials bias indirectness 28.0 £28.0(16.3 +12.0| higher to 19.65 higher) |MODERATE|
n=56 n=59

Abbreviations: NA — not applicable; SD — standard deviation; MD — mean difference

T Amoxicillin 80 mg/kg/day divided into 3 doses for 5 days, followed by placebo for 5 days

2 Amoxicillin 80 mg/kg/day divided into 3 doses for 10 days
3 Greenberg et al. 2014
4 Downgraded 1 level - at a default minimal important difference of 0.5xSD of 10 days treatment, the effect estimate is consistent with no meaningful difference or appreciable harm with 5 days
treatment

1.20 Antibiotic course length in children with severe community-acquired pneumonia

No systematic reviews or randomised controlled trials met the inclusion criteria.
180
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1.21 Antibiotic route of administration in children with non-severe community-acquired pneumonia

Table 97: GRADE profile — oral antibiotics versus injectable pencillins

Quality assessment No of patients Effect
Quality [Importance
N° ?f Design Ris'k e Inconsistency| Indirectness (Imprecision (')ther' .O.ral' Injfec:ta?le RO FUE Absolute
studies bias considerations | antibiotics’ antibiotics? (95% Cl)
Failure rate
43 randomised |serious* [serious® no serious very none 99/1214 129/1212 OR 0.56 (0.24 to |40 fewer per| @000 | CRITICAL
trials indirectness serious® (8.2%) (10.6%) 1.32) 1000 (from | VERY
NICE analysis: RR| 75 fewerto | LOW
0.62 (0.30 to 1.28)| 30 more)

Abbreviations: Cl — confidence interval; OR — odds ratio; RR — relative risk

' Oral antibiotics included co-trimoxazole (5 days, unreported dose; 40 mg/kg/day for 10 days) and amoxicillin (syrup 80 to 90 mg/kg per day in 2 doses; 50 mg/kg/day)

2 Injectable antibiotics included procaine penicillin (intramuscular; unreported dose); intramuscular procaine penicillin (50,000 1U/kg/day for 10 days) and intravenous ampicillin (100 mg/kg per day in
4 doses for 48 hours)

% Lodha et al. 2013

4 Downgraded 1 level - 2 of 4 studies judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, lack of allocation
concealment, selective reporting, incomplete outcome data, unclear funding source

5 Downgraded 1 level - >50% heterogeneity

8 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with oral antibiotics

1.22 Antibiotic route of administration in children with severe community-acquired pneumonia

Table 98: GRADE profile — oral antibiotics versus injectable penicillins

Quality assessment No of patients Effect
Quality|Importance
ok ?f Design Ris_k @ Inconsistency|Indirectness|imprecision _Other_ _O_ral_ 1 Inqutal_alez P Absolute
studies| bias considerations|antibiotics’|antibiotics (95% ClI)
Cure rate
23 randomised|serious*  |serious® no serious  [serious® none 167/172 | 141/162 |OR5.05 (1.19to 21.33)| 183 more per 1000 (from 174 |®®00 | CRITICAL
trials indirectness (97.1%) (87.0%) [NICE analysis: RR 1.21 fewer to 705 more) LOW
(0.80 to 1.81)

Failure rates on day 3
3| | | | | [none | | | OR0.95(0.78 to 1.15) | | | CRITICAL
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Quality assessment No of patients Effect
Quality|lImportance
i 9f Design Ris_k et Inconsistency(Indirectness|imprecision (_)ther_ _O_r al_ Injgc:tal_ale RO Absolute
studies bias considerations|antibiotics’[antibiotics? (95% CI)
randomised|no serious |no serious no serious  [no serious 247/1982 | 255/1960 |NICE analysis: RR 0.96 | 5 fewer per 1000 (from 25 fewer |®®®®
trials risk of bias |inconsistency [indirectness [imprecision (12.5%) (13%) (0.81t0 1.12) to 18 more) HIGH
Failure rates on day 6
6° randomised|no serious [serious® no serious [serious’ none 291/2174 | 319/2157 | OR 0.84 (0.56 to 1.24) | 21 fewer per 1000 (from 56 fewer | ®@®00 | CRITICAL
trials risk of bias indirectness (13.4%) (14.8%) [NICE analysis: RR 0.86 to 30 more) LOwW
(0.62 to 1.20)
Hospitalisation
33 randomised|serious®  [no serious no serious  [very none 71192 7/266 OR 1.13 (0.38 to 3.34) [3 more per 1000 (from 16 fewer to| @000 | CRITICAL
trials inconsistency |indirectness [serious® (3.6%) (2.6%) 57 more) VERY
NICE analysis: RR 1.12 LOW
(0.40 to 3.15)
Relapse rates
28 randomised|no serious |[serious® no serious [very none 31/1048 33/1028 | OR 1.28 (0.34 to 4.82) |8 more per 1000 (from 21 fewer to] @000 | CRITICAL
trials risk of bias indirectness [serious® (3.0%) (3.2%) 114 more) VERY
NICE analysis: RR 1.26 LOW
(0.35 to 4.54)
Failure rate in children below 5 years of age
33 randomised|no serious |no serious no serious [no serious [none 279/1948 | 297/1922 | OR 0.91 (0.76 to 1.09) | 11 fewer per 1000 (from 31 fewer |®®®® | CRITICAL
trials risk of bias |inconsistency [indirectness |imprecision (14.3%) (15.5%) [NICE analysis: RR 0.93 to 12 more) HIGH
(0.80 to 1.07)
Death rates
33 randomised|no serious |no serious no serious [no serious [none 1/1970 11/1972 | OR 0.15 (0.03 to 0.87) |5 fewer per 1000 (from 5 fewer to [ @®®® | CRITICAL
trials risk of bias |inconsistency |indirectness [imprecision (0.05%) (0.56%) [NICE analysis: RR 0.13 1 fewer) HIGH
(0.02t0 0.72)

Abbreviations: Cl — confidence interval; RR — relative risk

" Oral antibiotics includes amoxicillin (doses for 6 months to 12 years of age 8 mg/kg/dose three times a day, above 12 years of age 500 mg three times a day; 45mg/kg/day; 50 mg/kg/day; syrup 80
to 90 mg/kg per day in 2 doses) and co-trimoxazole (40 mg/kg/day for 10 days)

2 Injectable antibiotics includes intravenous benzylpenicillin (doses 25 mg/kg/ dose four times a day); intramuscular procaine penicillin (50,000 [U/kg/day for 10 days); penicillin (200,000 1U/kg) and
intravenous ampicillin (100 mg/kg per day in 4 doses for 48 hours)

3 Lodha et al. 2013

4 Downgraded 1 level - 1 of 2 studies judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, lack of allocation
concealment, unclear source of funding

® Downgraded 1 level - >50% heterogeneity

5 Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
benefit with oral treatment

" Downgraded 1 level - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference or appreciable
harm with parenteral treatment

8 Downgraded 1 level - 2 of 3 studies judged to be at high or unclear risk of bias by systematic review authors in several domains: unclear random sequence generation, lack of allocation
concealment, selective reporting, incomplete outcome data and unclear source of funding
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9 Downgraded 2 levels - at a default minimal important difference of 25% of relative risk increase (RRI)/reduction (RRR), the effect estimate is consistent with no meaningful difference, appreciable
benefit or appreciable harm

Table 99: GRADE profile — oral amoxicillin versus injectable penicillins

0.94 (0.81 to 1.09)

more)

Quality assessment No of patients Effect
Quality|iImportance
s:luod?efs Design | Risk of bias | Inconsistency | Indirectness | Imprecision consiodt;'e;tions amoox:?:illlim ;::?l;:)at?ézz gesloztzﬁ Absolute
Failure rates
43 randomised|no serious no serious no serious no serious none 284/2062 300/2050 |OR 0.92 (0.77 to 1.10)[ 9 fewer per 1000 |®@®@® | CRITICAL
trials risk of bias  |inconsistency  [indirectness  [imprecision (13.8%) (14.6%) NICE analysis: RR | (from 28 fewer to 13 | HIGH

Abbreviations: Cl — confidence interval; OR — odds ratio; RR — relative risk

" Oral amoxicillin doses included: for 6 months to 12 years of age 8 mg/kg/dose three times a day, above 12 years of age 500 mg three times a day; 45 mg/kg/day; syrup, 80 to 90 mg/kg per day in 2
doses and 50 mg/kg/day
2 Injectable antibiotics included benzylpenicillin (doses 25 mg/kg/ dose four times a day); penicillin (200,000 1U/kg); ampicillin (100 mg/kg per day in 4 doses for 48 hours) and procaine penicillin
intramuscular (50,000 IU/kg/day)
% Lodha et al. 2013
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Appendix |: Studies not-prioritised

Study reference

Agweyu Ambrose, Gathara David, Oliwa Jacquie, Muinga Naomi,
Edwards Tansy, Allen Elizabeth, Maleche-Obimbo Elizabeth, English
Mike, Severe Pneumonia Study, and Group (2015) Oral amoxicillin
versus benzyl penicillin for severe pneumonia among kenyan
children: a pragmatic randomized controlled noninferiority trial.
Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America 60(8), 1216-24

An Mao Mao, Zou Zui, Shen Hui, Gao Ping Hui, Cao Yong Bing, and
Jiang Yuan Ying (2010) Moxifloxacin monotherapy versus beta-
lactam-based standard therapy for community-acquired pneumonia:
a meta-analysis of randomised controlled trials. International journal
of antimicrobial agents 36(1), 58-65

Anzueto Antonio, Niederman Michael S, Pearle James, Restrepo
Marcos |, Heyder Albrecht, Choudhri Shurjeel H, Community-
Acquired Pneumonia Recovery in the Elderly Study, and Group
(2006) Community-Acquired Pneumonia Recovery in the Elderly
(CAPRIE): efficacy and safety of moxifloxacin therapy versus that of
levofloxacin therapy. Clinical infectious diseases : an official
publication of the Infectious Diseases Society of America 42(1), 73-
81

Asadi Leyla, Sligl Wendy |, Eurich Dean T, Colmers Isabelle N,
Tjosvold Lisa, Marrie Thomas J, and Majumdar Sumit R (2012)
Macrolide-based regimens and mortality in hospitalized patients with
community-acquired pneumonia: a systematic review and meta-
analysis. Clinical infectious diseases : an official publication of the
Infectious Diseases Society of America 55(3), 371-80

Asghar Rai, Banajeh Salem, Egas Josefina, Hibberd Patricia, Igbal
Imran, Katep-Bwalya Mary, Kundi Zafarullah, Law Paul, MacLeod
William, Maulen-Radovan Irene, Mino Greta, Saha Samir,
Sempertegui Fernando, Simon Jonathon, Santosham Mathuram,
Singhi Sunit, Thea Donald M, Qazi Shamim, Severe Pneumonia
Evaluation Antimicrobial Research Study, and Group (2008)
Chloramphenicol versus ampicillin plus gentamicin for community
acquired very severe pneumonia among children aged 2-59 months
in low resource settings: multicentre randomised controlled trial
(SPEAR study). BMJ (Clinical research ed.) 336(7635), 80-4

Atkinson Maria, Lakhanpaul Monica, Smyth Alan, Vyas Harish,
Weston Vivienne, Sithole Jabulani, Owen Victoria, Halliday
Katharine, Sammons Helen, Crane Jo, Guntupalli Narayan, Walton
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Reason

A systematic review has
been prioritised on this area
over this RCT (Lodha et al.
2013)

A higher quality systematic
review has been prioritised
in this area (Eliakim-Raz et
al. 2012; An et al. 2010
includes RCTs excluded in
Eliakim-Raz et al. 2012 due
to potential for participants
in each arm to receive
intervention treatment)

RCT included in prioritised
systematic review (Yuan et
al. 2012)

A higher quality systematic
review has been prioritised
in this area (Raz-Pasteur et
al. 2015; Asadi et al. 2012
is also an older systematic
review, and 3 of 5 RCTs are
included in Raz-Pasteur et
al. 2012)

RCT included in prioritised
systematic review (Lodha et
al. 2013)

RCT included in prioritised
systematic review (Lodha et
al. 2013)
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B, Kulkarni Madhuri, Niswade A K, Bharti Bhavneet, Ambast Ankur, al. 2013)
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months of age: a multi-centric open labeled trial. Journal of tropical

pediatrics 54(6), 382-9
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Barrera Carlos M, Mykietiuk Analia, Metev Hristo, Nitu Mimi Floarea, = Low relevance to UK
Karimjee Najumuddin, Doreski Pablo Alexis, Mitha Ismail, practice (solithromycin is
Tanaseanu Cristina Mihaela, Molina Joseph McDermott, Antonovsky  not available in UK)
Yuri, Van Rensburg , Dirkie Johanna, Rowe Brian H, Flores-Figueroa

Jose, Rewerska Barbara, Clark Kay, Keedy Kara, Sheets Amanda,

Scott Drusilla, Horwith Gary, Das Anita F, Jamieson Brian,

Fernandes Prabhavathi, Oldach David, and Team Solitaire-Oral

Pneumonia (2016) Efficacy and safety of oral solithromycin versus

oral moxifloxacin for treatment of community-acquired bacterial
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acquired pneumonia: results from a double-blind randomized phase

3 comparison study with levofloxacin. Diagnostic microbiology and

infectious disease 63(1), 52-61

Bradley John S, Arguedas Adriano, Blumer Jeffrey L, Saez-Llorens RCT included in prioritised
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levofloxacin in the treatment of children with community-acquired al. 2013)

pneumonia. The Pediatric infectious disease journal 26(10), 868-78

Cai Yun, Wang Rui, Liang Beibei, Bai Nan, and Liu Youning (2011) A higher quality systematic
Systematic review and meta-analysis of the effectiveness and safety  review has been prioritised
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and chemotherapy 55(3), 1162-72 2015; Cai et al. 2011 also
only included 2 relevant
RCTs which are included in
Nemeth et al. 2015)
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Reason

A higher quality systematic
review has been prioritised
in this area (Athanassa et
al. 2008; Chalmers et al.
2011 is lower quality than
Athanassa et al. 2008 as
only includes 1 RCT within
a mixed RCT and
observational study
analysis)

Low relevance to UK
practice (CSE-1034 is not
available in the UK)

A systematic review
(Nemeth et al. 2015) has
been prioritised in this area
over this post hoc analysis;
Dartois et al. 2013 includes
analysis of 2 RCTs which
are included in Nemeth

A higher quality systematic
review has been prioritised
in this area (Lodha et al.
2013; Das Rashmi et al.
2013 includes 5 relevant
RCTs, of which 2 are
included in Lodha et al.
2013, 2 are excluded from
Lodha et al. 2013 due to
lack of data and 1 is outside
the scope of Lodha et al.
2013 as it compares the
same antibiotic in different
treatment settings)

Low relevance to UK
practice (gatifloxacin is not
available in the UK)

A higher quality systematic
review has been prioritised
in this area (Li et al. 2007; 2
of 4 RCTs in Dimopoulos et
al. 2008 are included in Li et
al. 2007; of 2 RCTs not
included in Li et al. 2007, 1
is prioritised and 1 includes
an antibiotic not available in
the UK; Li et al. 2007
includes 15 RCTs)
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Reason

A higher quality systematic
review has been prioritised
in this area (Eliakim-Raz et
al. 2012; also fewer RCTs
included in Eljaaly et al.
2017 as exclusion criteria
includes RCTs with poor
activity against s.
pnueomoniae and
macrolide monotherapy; 4
of the 5 RCTs in Eljaaly et
al. 2017 are included in
Eliakim-Raz et al. 2012)

Low relevance to UK
practice (cethromycin is not
available in the UK)

RCT included in prioritised
systematic review (El Haijj et
al. 2017)

Secondary analysis of 2
RCTs included in prioritised
systematic review (El Hajj et
al. 2017)

Low relevance to UK
practice (gemifloxacin is not
available in the UK)

Low relevance to UK
practice (solithromycin is
not available in the UK)

Low relevance to UK
practice (telithromycin is not
available in the UK)
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Reason

Secondary analysis of 4
RCTs included in included
systematic reviews

Low relevance to UK
practice (cefditoren is not
available in the UK)

Low relevance to UK
practice (cefditoren pivoxil
is not available in the UK)

RCT included in prioritised
systematic review (Lodha et
al. 2013)

Low relevance to UK
practice (antibiotic versus
placebo)

A higher quality systematic
review has been prioritised
in this area (Raz-Pasteur et
al. 2015; Horita et al. 2016
is low quality, also including
observational studies;
Horita et al. 2016 includes 2
RCTs, 1 RCT is included in
Raz-Pasteur et al. 2015 and
1 RCT is prioritised [Garin
et al 2014])

Low relevance to UK

practice (garenoxacin is not
available in the UK)
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Reason

A higher quality systematic
review has been prioritised
in this area (Lodha et al.
2013; all studies in children
are included in Lodha et al.
2013; Laopaiboon et al.
2015 is a lower quality
systematic review, which
includes conditions other
than pneumonia and 4
RCTs on community-
acquired pneumonia)

A higher quality systematic
review has been prioritised
in this area (Lodha et al.
2013; Lassi et al. 2014 is
unclear in methodology
used to complete searches)

RCT included in prioritised
systematic review (Raz-
pasteur et al. 2015)

A systematic review has
been prioritised on this area
over this RCT (Lodha et al.
2013)

RCT included in prioritised
systematic review (Raz-
Pasteur et al. 2015)

Low relevance to UK
practice (nemonoxacin is
not available in the UK)

A higher quality systematic
review has been prioritised
in this area (Lodha et al.
2013; all comparisons and 3
of 4 RCTs in Lodha et al.
2016 are included in Lodha
et al. 2013 which includes
more data and analysis)
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Reason

Secondary analysis of 2
RCTs included in an
included systematic review
(El Hajj et al. 2017)

RCT included in prioritised
systematic review (El Haijj et
al. 2017)

RCT included in prioritised
systematic review (Nemeth
et al. 2015)

A higher quality systematic
review has been prioritised
in this area (Li et al. 2007;
Montassier et al. 2013 has
fewer RCTs than Li et al.
2007 and unclear and
limited reporting)

Low relevance to UK
practice (solithromycin is
not available in the UK)

RCT included in prioritised
systematic review
(Athanassa et al. 2008)

Low relevance to UK
practice (cefeprime is not
available in the UK)

RCT included in prioritised
systematic review (Raz-
Pasteur et al. 2015)

A systematic review has
been prioritised on this area
over this RCT (Lodha et al.
2013)
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Reason

RCT included in prioritised
systematic review (Lodha et
al. 2013)

A higher quality systematic
review has been prioritised
in this area (Lodha et al.
2013; Lodha et al. 2013 is
also more recent than Rojas
et al. 2006 and includes
more RCTSs)

Low relevance to UK
practice (piperacillin is not
available in the UK)

Secondary analysis of an
RCT published before
search date; comparison
covered by prioritised study
(Zhao et al. 2016)

Secondary analysis of 2
RCTs included in an
included systematic review
(El Hajj et al. 2017)

A higher quality systematic
review has been prioritised
in this area (Haider et al.
2008; Sutijono et al. 2011 is
a lower quality systematic
reivew with 3 of 4 RCTs
included in Haider et al.
2008 and the 1 additional
RCT covering an antibiotic
not available in the UK)

RCT included in prioritised
systematic review (Nemeth
et al. 2015)

RCT included in prioritised
systematic review (Raz-
Pasteur et al. 2015)

RCT included in prioritised
systematic review (Pakhale
et al. 2014)
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Roman-Flores A, Geuguer-Chavez L, Pedro-Gonzalez A, Lozano-
Nuevo Jj, and Rubio-Guerra A (2013) Efficacy of levofloxacin in
the treatment of community-acquired pneumonia. Medicina interna
de mexico 29(6), 587-594

Lu Q, Chen H-Z, Zhang L-E, Qing M, and Yang Y-J (2006) A
prospective multi-center randomized parallel study on efficacy and
safety of cefaclor vs. amoxicillin-clavulanate in children with acute
bacterial infection of lower respiratory tract. Chinese journal of
infection and chemotherapy 6(2), 77-81

LY, Yan Z, Wang Dh, Dong WI, Yang Y, and Xia R (2013)
Treatment study of hospital acquired pneumonia by optimizing
dosing regimen of piperacillin/tazobactam: prolonged vs. regular
infusion. Zhonghua wei zhong bing ji jiu yi xue 25(8), 479-483

208

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Reason for exclusion

Excluded on non-English
language

Excluded on intervention

Excluded on publication/study
type

Excluded on population

Excluded on publication/study
type

Excluded on non-English
language

Excluded on publication/study
type

Excluded on publication/study
type

Excluded on publication/study
type

Excluded on non-English
language

Excluded on non-English
language

Excluded on non-English
language



DRAFT FOR CONSULTATION
Excluded studies

Study reference

Ludlam H A, and Enoch D A (2008) Doxycycline or moxifloxacin
for the management of community-acquired pneumonia in the
UK?. International journal of antimicrobial agents 32(2), 101-5

Lynch Joseph P, 3rd , File Thomas M, Jr, and Zhanel George G
(2006) Levofloxacin for the treatment of community-acquired
pneumonia. Expert review of anti-infective therapy 4(5), 725-42

Ma L, Zhang X, Zhao X, Zhao L, and Qiao Y (2017) Comparison
of efficacy of linezolid and vancomycin for treatment of hospital-
acquired pneumonia: A meta-analysis. Biomedical Research
(India) 28(8), 3420-3426

Maeurer Markus, Rao Martin, and Zumla Alimuddin (2016) Host-
directed therapies for antimicrobial resistant respiratory tract
infections. Current opinion in pulmonary medicine 22(3), 203-11

Malhotra-Kumar Surbhi, Van Heirstraeten , Liesbet , Coenen
Samuel, Lammens Christine, Adriaenssens Niels, Kowalczyk
Anna, Godycki-Cwirko Maciek, Bielicka Zuzana, Hupkova Helena,
Lannering Christina, Molstad Sigvard, Fernandez-Vandellos
Patricia, Torres Antoni, Parizel Maxim, leven Margareta, Butler
Chris C, Verheij Theo, Little Paul, Goossens Herman, and group
Grace study (2016) Impact of amoxicillin therapy on resistance
selection in patients with community-acquired lower respiratory
tract infections: a randomized, placebo-controlled study. The
Journal of antimicrobial chemotherapy 71(11), 3258-3267

Manaseki-Holland Semira, Qader Ghulam, Isaq Masher,
Mohammad , Bruce Jane, Zulf Mughal, M , Chandramohan
Daniel, and Walraven Gijs (2010) Effects of vitamin D
supplementation to children diagnosed with pneumonia in Kabul: a
randomised controlled trial. Tropical medicine & international
health : TM & IH 15(10), 1148-55

Mandell L A, and Waterer G W (2015) Empirical therapy of
community-acquired pneumonia: Advancing evidence or just more
doubt?. JAMA - Journal of the American Medical Association
314(4), 396-397

Mao L J, Zhang P, and He X Y (2017) Influences of de-escalation
antibiotic therapy on clinical cure rate, adverse reaction, and
endotracheal intubation rate of severe pneumonia patients.
Biomedical Research (India) 28(9), 4058-4061

Maraqga Nizar F (2014) Pneumococcal infections. Pediatrics in
review 35(7), 299-310

Marquet K, Liesenborgs A, Bergs J, Vleugels A, and Claes N
(2015) Incidence and outcome of inappropriate in-hospital empiric
antibiotics for severe infection: A systematic review and meta-
analysis. Critical Care 19(1), 63

Marti Christophe, Grosgurin Olivier, Harbarth Stephan,
Combescure Christophe, Abbas Mohamed, Rutschmann Olivier,
Perrier Arnaud, and Garin Nicolas (2015) Adjunctive
Corticotherapy for Community Acquired Pneumonia: A Systematic
Review and Meta-Analysis. PloS one 10(12), e0144032

Marti Christophe, John Gregor, Genne Daniel, Prendki Virginie,
Rutschmann Olivier T, Stirnemann Jerome, and Garin Nicolas
(2017) Time to antibiotics administration and outcome in
community-acquired pneumonia: Secondary analysis of a
randomized controlled trial. European journal of internal medicine
43, 58-61

209

© National Institute for Health and Care Excellence, 2019. All rights reserved.

Reason for exclusion

Excluded on publication/study
type

Excluded on publication/study
type

Excluded on population

Excluded on publication/study
type

Excluded on population

Excluded on intervention

Excluded on publication/study
type

Excluded on population

Excluded on publication/study
type
Excluded on population

Excluded on intervention

Excluded on publication/study
type



DRAFT FOR CONSULTATION
Excluded studies

Study reference Reason for exclusion

Mathew Joseph L, Patwari Ashok K, Gupta Piyush, Shah Dheeraj, Excluded on publication/study
Gera Tarun, Gogia Siddhartha, Mohan Pavitra, Panda Rajmohan,  type

and Menon Subhadra (2011) Acute respiratory infection and

pneumonia in India: a systematic review of literature for advocacy

and action: UNICEF-PHFI series on newborn and child health,

India. Indian pediatrics 48(3), 191-218

Matsuda Shuichi, Ogasawara Takashi, Sugimoto Shunsuke, Kato  Excluded on population
Shinpei, Umezawa Hiroki, Yano Toshiaki, and Kasamatsu Norio

(2016) Prospective open-label randomized comparative, non-

inferiority study of two initial antibiotic strategies for patients with

nursing- and healthcare-associated pneumonia: Guideline-

concordant therapy versus empiric therapy. Journal of infection

and chemotherapy : official journal of the Japan Society of

Chemotherapy 22(6), 400-6

McKeage Kate, and Keating Gillian M (2008) Tigecycline: in Excluded on publication/study
community-acquired pneumonia. Drugs 68(18), 2633-44 type
McMullan B J, Andresen D, Blyth C C, Avent M L, Bowen A C, Excluded on outcomes

Britton P N, Clark J E, Cooper C M, Curtis N, Goeman E, Hazelton reported
B, Haeusler G M, Khatami A, Newcombe J P, Osowicki J,

Palasanthiran P, Starr M, Lai T, Nourse C, Francis J R, Isaacs D,

and Bryant P A (2016) Antibiotic duration and timing of the switch

from intravenous to oral route for bacterial infections in children:

systematic review and guidelines. The Lancet Infectious Diseases

16(8), e139-e152

Meijvis Sabine C. A, Hardeman Hans, Remmelts Hilde H. F, Excluded on intervention
Heijligenberg Rik, Rijkers Ger T, van Velzen-Blad , Heleen , Voorn

G Paul, van de Garde , Ewoudt M W, Endeman Henrik, Grutters

Jan C, Bos Willem Jan W, and Biesma Douwe H (2011)

Dexamethasone and length of hospital stay in patients with

community-acquired pneumonia: a randomised, double-blind,

placebo-controlled trial. Lancet (London, and England) 377(9782),

2023-30

Mikami K, Suzuki M, Kitagawa H, Kawakami M, Hirota N, Excluded on intervention
Yamaguchi H, Narumoto O, Kichikawa Y, Kawai M, Tashimo H,

Arai H, Horiuchi T, and Sakamoto Y (2007) Efficacy of

corticosteroids in the treatment of community-acquired pneumonia

requiring hospitalization. Lung 185(5), 249-255

Miravitlles Marc, and Anzueto Antonio (2008) Moxifloxacin: a Excluded on publication/study
respiratory fluoroquinolone. Expert opinion on pharmacotherapy type

9(10), 1755-72

Morton Ben, Pennington Shaun Harry, and Gordon Stephen B Excluded on publication/study

(2014) Immunomodulatory adjuvant therapy in severe community-  type
acquired pneumonia. Expert review of respiratory medicine 8(5),

587-96
Muller-Redetzky Holger, Lienau Jasmin, Suttorp Norbert, and Excluded on publication/study
Witzenrath Martin (2015) Therapeutic strategies in pneumonia: type

going beyond antibiotics. European respiratory review : an official
journal of the European Respiratory Society 24(137), 516-24

Nagy Bela, Gaspar Imre, Papp Agnes, Bene Zsolt, Nagy Bela Jr, Excluded on intervention
Voko Zoltan, and Balla Gyorgy (2013) Efficacy of

methylprednisolone in children with severe community acquired

pneumonia. Pediatric pulmonology 48(2), 168-75

Nannini Esteban C, Corey G Ralph, and Stryjewski Martin E Excluded on publication/study
(2012) Telavancin for the treatment of hospital-acquired type
210

© National Institute for Health and Care Excellence, 2019. All rights reserved.



DRAFT FOR CONSULTATION
Excluded studies

Study reference Reason for exclusion

pneumonia: findings from the ATTAIN studies. Expert review of
anti-infective therapy 10(8), 847-54

Nannini Esteban C, Corey G Ralph, and Stryjewski Martin E Excluded on publication/study
(2012) Telavancin for the treatment of hospital-acquired type

pneumonia: findings from the ATTAIN studies. Expert review of

anti-infective therapy 10(8), 847-54

Nascimento-Carvalho Cristiana M, Andrade Dafne C, and Vilas- Excluded on publication/study
Boas Ana-Luisa (2016) An update on antimicrobial options for type

childhood community-acquired pneumonia: a critical appraisal of

available evidence. Expert opinion on pharmacotherapy 17(1), 53-

78
Ni J, Hu G, and Sun R (2012) Clinical evaluation of ertapenem as  Excluded on non-English
empirical treatment of severe community-acquired pneumonia in language

elderly patients. Chinese Journal of Infection and Chemotherapy
12(6), 424-427

Ni J, Sun R, and Hu G-P (2011) Clinical effect of ertapenem in the  Excluded on publication/study
treatment of severe community-acquired pneumonia in elderly type
patients. Respirology (carlton, and vic.) 16(Suppl 2), 57 [617]

Nicholson Sc, Strauss Ra, Michiels B, and Noel Gj (2008) Efficacy Excluded on publication/study
of ceftobiprole (BPR) compared to ceftriaxone (CTX) +/-Linezolid type

(L) for the treatment of hospitalized community acquired

pneumonia (CAP). American thoracic society international

conference, may 16-21, 2008, and toronto , A677[#c16]

Nie Wei, Li Bing, and Xiu Qingyu (2014) beta-Lactam/macrolide Excluded on publication/study
dual therapy versus beta-lactam monotherapy for the treatment of  type

community-acquired pneumonia in adults: a systematic review
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Andini Roberto, Eliakim-Raz Noa, Nutman Amir, Zusman Oren,

Antoniadou Anastasia, Pafundi Pia Clara, Adler Amos, Dickstein

Yaakov, Pavleas loannis, Zampino Rosa, Daitch Vered, Bitterman
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Wunderink Richard G, Niederman Michael S, Kollef Marin H, Excluded on population

Shorr Andrew F, Kunkel Mark J, Baruch Alice, McGee William T,
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Reisman Arlene, and Chastre Jean (2012) Linezolid in methicillin-

resistant Staphylococcus aureus nosocomial pneumonia: a

randomized, controlled study. Clinical infectious diseases : an

official publication of the Infectious Diseases Society of America

54(5), 621-9

Xu Li, Wang Ya-Li, Du Shuai, Chen Lin, Long Li-Hui, and Wu Yan  Excluded on population
(2016) Efficacy and Safety of Tigecycline for Patients with
Hospital-Acquired Pneumonia. Chemotherapy 61(6), 323-30

Xu P, Song W, Pi J, Liu Y, and Yang H (2011) Sequential Excluded on non-English
moxifloxacin therapy in hospitalized patients with community- language

acquired Pneumonia. Chinese journal of infection and

chemotherapy 11(5), 335-338

Yakovlev SV, Stratchounski L S, Woods G L, Adeyi B, McCarroll Excluded on population
K A, Ginanni J A, Friedland | R, Wood C A, and DiNubile M J

(2006) Ertapenem versus cefepime for initial empirical treatment

of pneumonia acquired in skilled-care facilities or in hospitals

outside the intensive care unit. European journal of clinical

microbiology & infectious diseases : official publication of the

European Society of Clinical Microbiology 25(10), 633-41

Yang F, Zhao X, Wu J-F, Zhou X, Xiu Q-Y, Shi Y, Shen C, Liu R- Excluded on non-English
Y, Zhang B-K, Zhong L, Chen N, Ni Z-H, Su B-H, Wu S, and language

Zhang Y-Y (2007) A multicenter, open-label, randomized

controlled clinical trial to compare biapenem with meropenem in

the treatment of bacterial pneumonia and urinary tract infections.

Chinese journal of infection and chemotherapy 7(2), 73-78

Yang Ming, Yuping Yan, Yin Xiangli, Wang Bin Y, Wu Taixiang, Excluded on publication/study
Liu Guan J, and Dong Bi Rong (2010) Chest physiotherapy for type

pneumonia in adults. The Cochrane database of systematic

reviews (2), CD006338

Yang S-G, and Zhang S-H (2009) Efficacy and cost-effectiveness  Excluded on non-English
analysis of moxifloxacin hydrochloride and combination of language

ceftriaxone sodium with azithromycin in the treatment of moderate

to severe community acquired pneumonia in elderly patients.

Chinese journal of new drugs 18(10), 962-964

Yao Y-Q, Wang Z-W, Ding Y-X, Yu Y, Jiang W-X, Liu X-H, Zhang Excluded on non-English
Z-H, and Cui H (2014) Effect of Zhifei mixture combined western language

drugs on symptoms and signs of children with mycoplasma

pneumonia. Zhongguo zhong xi yi jie he za zhi [chinese journal of

integrated traditional and western medicine] 34(5), 522-525

Zaitsev A, Sinopalnikov A, Tyrsin O, and Morozov A (2012) Excluded on publication/study
Pharmacoeconomic analysis of sequential intravenous/peroral type

(I.V./P.O.) therapy of community-acquired pneumonia (CAP).

Value in health. 15(4), A241

Zaytsev A, and Makarevich A (2014) Cost-effectiveness analysis Excluded on publication/study

of high-dose levofloxac in therapy of patients with community- type

acquired pneumonia. Value in health. 17(7), A596

Zaytsev A, Makarevich A, and Kondratyeva T (2014) Cost- Excluded on publication/study
effectiveness analysis of community-acquired pneumonia type

treatment. Value in health. 17(7), A596

Zhanel George G, Hartel Erika, Adam Heather, Zelenitsky Sheryl, Excluded on publication/study
Zhanel Michael A, Golden Alyssa, Schweizer Frank, Gorityala type

Bala, Lagace-Wiens Philippe R. S, Walkty Andrew J, Gin Alfred S,

Hoban Daryl J, Lynch Joseph P, 3rd , and Karlowsky James A

(2016) Solithromycin: A Novel Fluoroketolide for the Treatment of
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Community-Acquired Bacterial Pneumonia. Drugs 76(18), 1737-

1757

Zhanel George G, Sniezek Grace, Schweizer Frank, Zelenitsky Excluded on publication/study

Sheryl, Lagace-Wiens Philippe R. S, Rubinstein Ethan, Gin Alfred  type
S, Hoban Daryl J, and Karlowsky James A (2009) Ceftaroline: a

novel broad-spectrum cephalosporin with activity against
meticillin-resistant Staphylococcus aureus. Drugs 69(7), 809-31

Zhanel George G, Wolter Kevin D, Calciu Cristina, Hogan Patricia, Excluded on population
Low Donald E, Weiss Karl, and Karlowsky James A (2014)

Clinical cure rates in subjects treated with azithromycin for

community-acquired respiratory tract infections caused by

azithromycin-susceptible or azithromycin-resistant Streptococcus

pneumoniae: analysis of Phase 3 clinical trial data. The Journal of

antimicrobial chemotherapy 69(10), 2835-40

Zhang X, Li M, Li D D, and Wen F Q (2015) Fluoroquinolones Not available
versus B-Lactams Plus Macrolides for Community-Acquired

Pneumonia in Adults: A Meta-Analysis of Randomised Controlled

Trials. The West Indian medical journal ,

Zhang Y, Ding R, and Zhang J (2017) Clinical evaluation of Excluded on non-English
prolonged infusion versus standard infusion of meropenem in the language

treatment of hospital-acquired pneumonia in elderly patients.

Chinese journal of infection and chemotherapy 17(6), 623-628

Zhang Yanling, Fang Chenli, Dong Bi Rong, Wu Taixiang, and Excluded on intervention
Deng Jue Lin (2012) Oxygen therapy for pneumonia in adults.
Cochrane Database of Systematic Reviews (3),

Zhao T (2015) A multicentre randomized study of levofloxacin Excluded on publication/study
750MG 1V short-course versus 500MG 1V/PO sequential type

convention-course for the treatment of community-acquired

pneumonia in mainland China. Respirology. 20, 128

Zhu Mj, Zhang G, Hu Mh, Chen Yb, and Ji Cl (2014) Stasis- Exclude on non-English
resolving and detoxifying effect of Xuebijing injection on severe language

pneumonia: a systematic review (Provisional abstract). Database

of Abstracts of Reviews of Effects (2), 462-468

Zilberberg Marya D, Chen Joyce, Mody Samir H, Ramsey Andrew  Excluded on population
M, and Shorr Andrew F (2010) Imipenem resistance of

Pseudomonas in pneumonia: a systematic literature review. BMC

pulmonary medicine 10, 45
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