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Aerocrine Full 31 32-34 | We are not quite sure how to interpret this sentence on | Thank you for your comment. We think you are
lines 32-34; i.e., the relationship between FENO and referring to page 13 (not 31), lines 32-34 of the full
atopy. Fractional exhaled nitric oxide primarily signals guideline and have responded on this basis. We
local T helper cell type 2- driven inflammation in the have amended this paragraph which now reads
bronchial mucosa. Thus, exhaled nitric oxide is not a “Testing for airway inflammation is increasingly used
marker of atopy but rather of its consequence; as a diagnostic strategy in clinical practice. This
inflammation caused by exposure to allergens and a includes measuring fractional exhaled nitric oxide
marker of allergen induced phenotype of asthma. (FeNO). However, there is some uncertainty about

both the sensitivity and specificity of FeNO,
particularly as to whether it can distinguish
individuals with allergen induced airways
inflammation without airways hyperreactivity from
individuals with asthma.”
Aerocrine Full 49 2-5 Please, consider to include publications by “Pérez-de- Thank you for your comment. Difficult to treat

Liano LA et al. Exhaled nitric oxide predicts control in asthma is outside scope.

patients with difficult-to-treat asthma. Eur Respir J

2010;35:1221-7.” to support identification of difficult to For the review for the effectiveness of FeNO

treat asthma. In addition, please consider Malinovischi A | monitoring, only RCT studies were included

et al. FeNO as a predictor of asthma control assessing the effectiveness of treatment guided by
improvement after starting inhaled steroid treatment. FeNO monitoring on patient outcomes.
Nitric Oxide. 2014 Aug 31;40:110-6.” Observational studies were not included in this
review.
Aerocrine Full 131 3-5 Please, consider to include publication by “Zietkowski et | Thank you for your comment. The reference
al. Comparison of Exhaled Nitric Oxide Measurement mentioned was included in the clinical evidence

Comments received in the course of consultations carried out by NICE are published in the interests of openness and transparency, and to promote understanding of how
recommendations are developed. The comments are published as a record of the submissions that NICE has received, and are not endorsed by NICE, its officers or
advisory committees

1 of 287



NICE e Stctoncs

Asthma Diagnosis and Monitoring

Consultation on draft guideline
Stakeholder comments table

28/01/2015-11/03/2105

Comments forms with attachments such as research articles, letters or leaflets cannot be accepted.

Stakehold ¥ Docume @ Page . Comments Developer’s response
Line No . .
er nt No Please insert each new comment in a new row Please respond to each comment
With Conventional Tests in Steroid-Naive Asthma review as one of the studies used to compare FeNO
Patients. Investig Allergol Clin Immunol 2006;16(4): levels in people with asthma vs other respiratory

239-246.” In this study the authors compared measured | conditions or healthy individuals (appendix J table
FENO from healthy, allergic and non-allergic individuals. | 203). This information was considered by the GDG
The study showed that predefined normal values (i.e. in | when setting the FeNO level, alongside diagnostic
healthy individuals) for FENO (< 20 ppb) were found accuracy information from the cross-sectional

more often in the group of patients with non-allergic studies. A cut-off of greater than or equal to 40ppb
asthma. Therefore, we suggest that in adults’ (16 years | was chosen in adults as this cut-off value has a high
and older) cut-off of 30 ppb would be more consistent to | sensitivity and specificity and is above the range of

support diagnosis of asthma. FeNO levels observed in a population of mixed
respiratory symptoms without a diagnosis of asthma.
Aerocrine Full 131 14 We believe that cut-off values in children should be Thank you for your comment. Malmberg 2003 was
lower. Please, consider to include publications by excluded as the diagnostic accuracy was based on

“Malmberg LP et al. Exhaled nitric oxide rather than lung | the discrimination between children with probable
function distinguishes preschool children with probable asthma and healthy controls. Studies of this design

asthma. Thorax 2003;58:494-99.” and Wan et al were excluded as they do not represent the
“Asthma diagnosis and severity monitoring in primary population in which the test will be used clinically
schoolchildren: Essential role of sequential testing of (people with respiratory symptoms) and inclusion of

exhaled nitric oxide” Allergol Immunopathol (Madr) 2014 | healthy controls may lead to over estimations of
Sep-Oct;42(5):439-43. We would also kindly ask you to | specificity. Wan 2014 provides the FeNO level in
re-consider to include publication by Sivan Y et al. The children with wheeze and allergy, not the protocol
use of exhaled nitric oxide in the diagnosis of asthma in | population of asthma diagnosed by a physician with

school children. J Pediatr. 2009;155(2): 211-6. an objective test. Sivan 2009 was excluded as the
Therefore, we suggest that in in children (5-16 years of | flow rate for the FeNO measurement was not
age) cut-off of <25 ppb would be more consistent to reported in the paper. The flow rate used will
support diagnosis of asthma. determine the accuracy of the test and papers not
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Some children need several attempts to perform
spirometry successfully. In these cases the FENO
measurements should be performed first because the
order of respiratory tests in children with asthma may
have a modest effect for the FENO measurements.
However, if the child completes spirometry easily the
order of respiratory tests does not need to be
considered. Please, consider to include publications by
“Eckel SP et al. Spirometry effects on conventional and
multiple flow exhaled nitric oxide in children. J Asthma
2014 Aug 28:1-7.” and Garriga, T et al. Spirometric
maneuvers and inhaled salbutamol do not affect
exhaled nitric oxide measurements among patients with
allergic asthma. Respiration 2012;83:239-244.

For monitoring inflammation in asthma, please, consider
“Paro-Heitor ML et al. Exhaled nitric oxide for monitoring
childhood asthma inflammation compared to sputum
analysis, serum interleukins and pulmonary
function.”Pediatr. Pulmonology 2008 Feb;43(2):134-41.”

Several studies have shown that increased FeNO
relates to future risk in terms of exacerbations and
decline in lung function. Please, consider to include

advisory committees

Comments forms with attachments such as research articles, letters or leaflets cannot be accepted.
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reporting this information were excluded.
Thank you for your comment. The papers
suggesting an effect of salbutamol or spirometry on
FENO tend to be older papers and do not
necessarily use modern FENO equipment. The
effect is not present in all papers and when present
is typically small.

Thank you for your comment. For the review for the
effectiveness of FeENO monitoring, only RCT studies
were included assessing the effectiveness of
treatment guided by FeNO monitoring on patient
outcomes. Observational studies were not included
in this review.

Thank you for your comment. Prognostic studies
were not included in this review. The GDG
acknowledged that prognostic studies have shown
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publications by “Gelb AF et al. Role of spirometry and
exhaled nitric oxide to predict exacerbations in treated
asthmatics. Chest 2006; Jun;129(6):1492-9.” and
“Zeiger RS et al. Elevated exhaled nitric oxide is a
clinical indicator of future uncontrolled asthma in
asthmatic patients on inhaled corticosteroids. J Allergy
Clin Immunol, 2011. 128 (2): 412-4.
When monitoring asthma sequential FeNO
measurements may be helpful and improve outcomes
with regard to indicating improvement in asthma control
over time. Please, consider to include publications by
“Ozier A et al. Control maintenance can be predicted by
exhaled NO monitoring in asthmatic patients. Respir
Med 2011 Jul;105(7):989-96.” and ” Michils A et al.
Exhaled nitric oxide and asthma control: a longitudinal
study in unselected patients. Eur Respir J 2008; 31:
539-546.”
We would like to bring to your attention a study where
FENO was assessed for the management of asthma in
a subgroup of asthmatics, namely pregnant women.
Please, consider the publication by “Powell H et al.
Management of asthma in pregnancy guided by
measurement of fraction of exhaled nitric oxide: a
double-blind, randomised controlled trial. Lancet 2011;
378: 983-90.” In this study Asthma exacerbations
during pregnancy were reduced with a validated FENO-

Developer’s response
Please respond to each comment
increased FeNO to be associated with future risk.
However, the GDG wished to evaluate the
effectiveness of monitoring FeNO to guide treatment
on patient outcomes in an RCT design.

Thank you for your comment. For the review for the
effectiveness of FeENO monitoring, only RCT studies
were included assessing the effectiveness of
treatment guided by FeNO monitoring on patient
outcomes. Observational studies were not included
in this review.

Thank you for your comment. We have now included
Powell 2011 in the FeNO for monitoring review.

However, prenatal prevention of asthma is outside
scope and therefore data from Mattes 2014 cannot
be considered.
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based treatment algorithm. We would also like you to
consider the follow up study by Mattes J et al. Prenatal
origins of bronchiolitis: protective effect of optimised
asthma management during pregnancy. Thorax
2014;69(4):383-4. This study showed that optimised
management of asthma during pregnancy may reduce
recurrent episodes of bronchiolitis in infancy, which
could potentially modulate the risk to develop or the
severity of emerging childhood asthma.
We feel the algorithm proposed is untested and in our
experience will underdiagnose asthma — for example
very few children (even in our most difficult cohort) have
an FEV1 <70% predicted

Developer’s response
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Thank you for your comment. The GDG
acknowledges that there is a paucity of diagnostic
test accuracy data in children and hence made a
high priority research recommendation to elucidate
the best diagnostic pathway. The GDG has
amended the recommendations for FeNO and BDR
from ‘offer’ to ‘consider’ in children to reflect the
evidence base. A footnote on the diagnostic cut-off
values for children has also been added to the
recommendations on spirometry and BDR.
Furthermore, the GDG has added a caveat to the
diagnostic algorithm for children to account for those
children who are unable to perform objective tests
from age 5 onwards that the principles in
recommendation 1.2.1 should be followed until the
child is old enough to perform objective tests
adequately.
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We feel the data for FENO are not fully tested or
validated in children and further research is required to
evaluate the most appropriate cutoff, should FENO be
used as a diagnostic tool

Setting up community-based physiology testing services
in children will require investment, and we feel such
services must be under the governance of the local
regional centre with expertise in paediatric respiratory
physiology . There is a drive to improve and standardise
physiology services in children (as per ATS/ERS
guidance) and GP practices will require a lot of support
to set up such facilities

Developer’s response
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Thank you for your comment. The GDG
acknowledges that there is a paucity of diagnostic
test accuracy data in children and hence made a
high priority research recommendation to elucidate
the best diagnostic pathway. The GDG has
amended the recommendations for FeNO and BDR
from ‘offer’ to ‘consider’ in children to reflect the
evidence base. A footnote on the diagnostic cut-off
values for children has also been added to the
recommendations on spirometry and BDR.
Furthermore, the GDG has added a caveat to the
diagnostic algorithm for children to account for those
children who are unable to perform objective tests
from age 5 onwards that the principles in
recommendation 1.2.1 should be followed until the
child is old enough to perform objective tests
adequately.
Thank you for your comment. The primary aim of
this clinical guideline was to produce the most
clinically and cost effective way to diagnose asthma
accurately. The GDG acknowledges that the
implementation of some objective tests in primary
care will require initial investment and training.
However, the health gains and improvements in
patient outcomes have been shown to be clinically
effective as well as cost effective for the NHS;

Comments received in the course of consultations carried out by NICE are published in the interests of openness and transparency, and to promote understanding of how
recommendations are developed. The comments are published as a record of the submissions that NICE has received, and are not endorsed by NICE, its officers or

advisory committees

6 of 287



Nottonal Instiiute for
Health and Care Excellence

NIC

Asthma Diagnosis and Monitoring

Consultation on draft guideline

Stakeholder comments table

28/01/2015-11/03/2105

Comments forms with attachments such as research articles, letters or leaflets cannot be accepted.

Stakehold ¥ Docume @ Page . Comments
Line No . :
er nt No Please insert each new comment in a new row
Alder Hey Full Gener | General | The use of ‘trial of therapy’ is well recognised as a
Children’s al crucial element of diagnosis of asthma in children, and
Hospital, the current guidance does not recognise this
Liverpool
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please see the health economic analysis in appendix
M. The NICE Implementation team will produce
support materials to facilitate uptake of the guideline
into clinical practice. Furthermore, the GDG do not
consider that all of the recommendations are new to
clinical practice, for example, spirometry services
should be available in all GP practices already. The
only new objective test recommended in the
guideline is a FeNO test; the GDG consider that
performing a FeNO test is much easier than
performing spirometry. FeNO has been shown to be
cost effective by both the original health economic
model developed as part of this guideline's cost
effectiveness analysis and by the NICE DAP health
economic model.
Thank you for your comment. The GDG disagrees
that trial of treatment should be given on the basis of
symptoms alone. Trials of treatment are certainly
used traditionally, but we note that the BTS/SIGN
developers found no strong evidence in their
support; the use of a trial of treatment is graded as
a Good Practice Point for children and a Grade C
recommendation for adults within that Guideline. A
counter view is that they can lead to misdiagnosis
when a natural improvement in symptoms coincides
with, and is spuriously attributed to, introduction of
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General | The NICE guidance is actually very different from the
BTS/SIGN guideline on asthma — the latter does not
include BDR or FENO
General | In my opinion, these new guidelines don’t address the

issues raised in the NRAD — particularly the fact that
guidelines were not implemented in half of those who
died and that diagnosis was so poor and that those at
risk were not identified.

The proposed guidelines are fine for those working in
high powered academic research institutions, however
they miss the mark for jobbing Gps at the coalface.

To suggest that spirometry is essential for diagnosis of
airflow limitation fails to acknowledge that asthma is
characterised by recurrent intermittent symptoms. Are
NiCE seriously suggesting that asthma can only be

Developer’s response
Please respond to each comment
asthma therapy. The proposed diagnostic sequence
allows their use in cases of genuine doubt (see
algorithms B1 & C) but encourages the use of more
objective tests beforehand.

The diagnostic endpoints do factor in reviewing the
diagnosis of asthma based on response to
treatment.

Thank you for your comment.

Thank you for your comment. The GDG is aware of
the NRAD’s key findings. However, we would point
out that these were not published (May 2014) until
development of this guideline was advanced, and
that addressing all the important messages that fell
out of NRAD was not, and could not, have been an
aim of this guideline process. We do not agree that
inappropriate treatment (excess SABA) is any more
likely to be prescribed through following our
diagnostic algorithm than it is at present — it happens
currently as NRAD ably demonstrated.

A major aim of this clinical guideline was to produce
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diagnosed at a time when a patient presents with airflow
limitation ?? This seems to be the case . In reality, many
people are normal at the time of consulting — especially
if they have taken bronchodilators before attending. So
it seems you want Gps to do serial spirometry — which
isn’'t going to happen.
What will happen is that people will be prescribed
masses of SABA, as in the NRAD, without a diagnosis
ever being made.
Similarly its fine for the handful of units with FeNO — are
you seriously suggesting we should all have the
equipment, and that this will solve the problems?

Im my opinion, from the NRAD, we need a very simple
guideline:
Diagnose asthma if:

1. A patient with a suggestive history responds to
asthma treatment;

2. Has evidence of reversible airflow limitation
(serial PEF or reversible quality assured
spirometry

And if there is a poor response to treatment, or the
person needs more than 6 SABa’s a year or the person
remains poorly controlled, then refer to a tertiary care
unit where all the tests mentioned in the draft guideline
can be performed.

Developer’s response

Please respond to each comment
the most clinically and cost effective way to
diagnose asthma accurately. The GDG
acknowledges that the implementation of some
objective tests in primary care will require initial
investment and training. However, the health gains
and improvements in patient outcomes have been
shown to be clinically effective as well as cost
effective for the NHS; please see the health
economic analysis in appendix M. The NICE
Implementation team will produce support materials
to facilitate uptake of the guideline into clinical
practice. Furthermore, the GDG do not consider that
all of the recommendations are new to clinical
practice, for example, spirometry services should be
available in all GP practices already.

The only new objective test recommended in the
guideline is a FeNO test, however, the GDG
consider that performing a FeNO test is much easier
than performing spirometry. FeNO has been shown
to be cost effective by both the original health
economic model developed as part of this
guideline's cost effectiveness analysis and by the
NICE DAP health economic model. We
acknowledge that it will take time to make FENO
widely available, but failing to recommend it would
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This in my opinion, will result in a massive change.

| also suggest see the new GINA Guideline at
www.ginasthma.org which includes an implementation
plan

Developer’s response
Please respond to each comment
lead to even greater delays in establishing its role.

The diagnosis of asthma can be made within our
recommendations without needing multiple
spirometry measurements as you suggest.
Spirometry is recommended as the first objective
test in the diagnostic pathway because the definition
of asthma includes airway obstruction and therefore
this test is necessary, but as recommendation 1.2.2
clearly states that the diagnosis of asthma should
not be made on the basis of any single diagnostic
test alone.

Please refer to the diagnostic algorithms which show
the series of objective tests that should be
conducted thereafter if spirometry is non-obstructive.

The combination of objective tests in the diagnostic
pathway will rule out or rule in asthma depending on
each test’s outcome which account for the
intermittent nature of asthma symptoms. The
diagnostic pathway is designed not to leave people
on asthma treatment without a confirmed diagnosis.
The recommendations for diagnostic outcome
‘suspect asthma’ state ‘Do not rule out other
diagnoses if symptom control remains poor after

Comments received in the course of consultations carried out by NICE are published in the interests of openness and transparency, and to promote understanding of how
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Diagnostic algorithm B1

From diagnostic algorithm A: adults and young
people older than 16 with obstructive spirometry
(FEV/FVC ratio less than 70%)

Offer a bronchodilator reversibility (BDR) test.
Regard an improvement in FEV1 of 12% or more,
together with an increase in volume of 200 mL or

Developer’s response
Please respond to each comment
treatment. Review the diagnosis of asthma’. This
diagnostic outcome allows for people to be re-
diagnosed if their symptoms do not improve with
asthma treatment and investigated for other
diagnoses.

The GDG disagrees that the implementation of the
diagnostic algorithm is prohibitively complex.
Patients who present to their GP with mild
symptoms of asthma can perform spirometry, BDR
and FeNO tests during a follow-up appointment with
the practice nurse to get a positive diagnosis of
asthma. A small proportion of patients with
diagnostic uncertainty will go through the longer
route in the diagnostic pathway in order to obtain
further objective testing evidence of asthma. The
GDG considered that patients with intermittent
symptoms should be called back for further review.
Thank you for your comment Technically we agree,
you are correct. However, you will also be aware of
the numerous implementation difficulties around use
of spirometry in practice, and these include
problems of interpretation. The GDG feel that many
users of the guideline would have difficulty with a
recommendation expressed in terms of standardised
residuals, whereas the FEV1/FVC ratio is widely

Comments received in the course of consultations carried out by NICE are published in the interests of openness and transparency, and to promote understanding of how
recommendations are developed. The comments are published as a record of the submissions that NICE has received, and are not endorsed by NICE, its officers or

advisory committees

11 of 287



NICE e Stctoncs

Asthma Diagnosis and Monitoring

Consultation on draft guideline

Stakeholder comments table

28/01/2015-11/03/2105

Comments forms with attachments such as research articles, letters or leaflets cannot be accepted.

Stakehold @ Docume

er
views of
the Global
Lung
Initiative
Group)

nt

Page
No

Line No

Comments
Please insert each new comment in a new row

more, as a positive test.

We would like to discourage the practice of
expressing FEV1 as a percentage of predicted. We
realise it is standard procedure, but its use leads to
significant age bias’?%. This is because percent
predicted is only appropriate if the scatter around
the predicted value is proportional to the predicted
value, i.e. the coefficient of variation (CoV) is
constant, which it is not.

The use of percent predicted was introduced in
1959,'% without any clinical validation. This rule
was repeatedly shown to be flawed and associated
with an age bias’®1%-112_|n fact Sobol wrote:
“Nowhere else in medicine is such a naive view
taken of the limit of normal”'%’. Rather than
expressing the FEV1 as a percentage of predicted,
it should be expressed as the number of standard
deviations it differs from predicted, i.e. as a z-
score.'” This removes the age bias, and the
calculation is available in software of all the major
spirometer manufacturers.
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understood. Using the ratio may lead to a small
increase in the number of older people who proceed
to reversibility testing, but asthma is not being
diagnosed on the basis of an obstructive ratio alone
so should not lead to any increase in misdiagnosis in
the older population.
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The statement that FEV, is considered to be the
“gold standard” measurement of airways
obstruction is incorrect. Firstly, it contradicts the
recommendations about diagnostic spirometry in
the NICE guidelines, where the FEV1/FVC is
recommended instead. Secondly, large
international organisations regard a low FEV+/FVC
as the hallmark of airflow limitation, not the FEV.
We would like to object very strongly to the
publicity that NICE put out at the launch of this
consultation process, when clearly the content of
the final guideline was not complete and hence
open to this consultation. This was captured by
the media who as usual distorted the public’s
perception of asthma and its treatment and may
have emphasised guidance which we actually now
believe to be incorrect. We would like to
discourage NICE from this media hype in future
draft consultation guidance as it is counter-
productive in informing the public about best
practice linked to the evidence base. Publicity after
the final version is naturally acceptable. Can you
confirm that NICE will no repeat this practice in

Nottonal Instiiute for
Health and Care Excellence

Developer’s response
Please respond to each comment

Thank you for your comment. This issue has been
referred to the NICE press office for consideration.
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Diagnostic algorithm C
From diagnostic algorithm A: children aged 5-16
years undertake spirometry
* Obstructive spirometry: FEV1/FVC ratio less than
70%. Offer a bronchodilator reversibility (BDR)
test. Regard an improvement in FEV1 of 12% or
more as positive.
* Normal spirometry: FEV1/FVC ratio is 70% or
more.

The lower limit of the FEV+/FVC ratio in the NICE
guideline is regarded as being 70%, irrespective of
age. However, there is overwhelming evidence that
the lower limit is not constant but declines with
age, irrespective of ethnic group.’*° This is
enshrined in many international recommendations:
the European Community for Coal and Steel
(ECCS),85° ECCS and European Respiratory
Society (ERS),”® American Thoracic Society, and
most recently in a report of the Global Lung
Function Initiative, endorsed by the European
Respiratory Society, American Thoracic Society
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Thank you for your comment. We agree that using a
fixed ratio of 70% to define obstruction will result in
misclassification in a few children, particularly the
youngest. However, as with adults there is a balance
to be struck between scientific accuracy and
usability of the guideline, and the GDG took into
account the widespread acceptance of 70% as a
threshold value for normality. Moreover, they found
no evidence in children for the diagnostic value of
FEV1/FVC ratio, nor for bronchodilator reversibility,
and the recommendations are therefore based on
extrapolation from adult data.

The GDG acknowledges that there is a paucity of
diagnostic test accuracy data in children and hence
made a high priority research recommendation to
elucidate the best diagnostic pathway. The GDG has
amended the recommendations for FeNO and BDR
from ‘offer’ to ‘consider’ in children to reflect the
evidence base. A footnote on the diagnostic cut-off
values for children has also been added to the
recommendations on spirometry and BDR.
Furthermore, the GDG has added a caveat to the
diagnostic algorithm for children to account for those
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(ATS), Australian and New Zealand Society of
Respiratory Science, Asian Pacific Society for
Respirology, Thoracic Society of Australia and
New Zealand, and the American College of Chest
Physicians.”? The ATS and the ERS have
specifically indicated that the use of a fixed ratio for
FEV41/FVC underestimates airflow limitation in
children, adolescents and young adults, and
overestimates it in adults aged over 40.72:92-93

In the past one might have argued that appropriate
“lower limits of normal” (LLN) were either not
available or too complicated to calculate. However
in the recent past numerous publications have
provided reference limits, and the ready availability
of built-in spirometry reference software obviates

the need to perform calculations or consult tables.*>

6.22,3046.7283 gpecial mention needs to be made of
two publications, which for the first time provided
prediction equations covering the age range from
4-8083 years and 3-95 years.”? They showed that
the coefficient of variation (CoV) of spirometry
varies with age, being largest in the youngest
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children who are unable to perform objective tests
from age 5 onwards that the principles in
recommendation 1.2.1 should be followed until the
child is old enough to perform objective tests
adequately.
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children and the oldest adults. This increases the
difference between the predicted value and the
LLN, as illustrated in figure 1, which are based on
25,720 and 31,399 observations from healthy non-
smoking white males and females, respectively.’?
The table shows that before age 45 the LLN for
FEV+/FVC is well above 70%, and after age 45
well below it. All major spirometer manufacturers
have included in their software the GLI equations
endorsed by the above six international respiratory
societies’?, so that proper cut-off criteria are
available universally.

LLN for FEV4/FVC as a function of age
Sex 3yr 20yr | 45yr | 90 yr
Male 84.0% | 73.8% | 69.4% | 61.7%
Female | 85.5% | 76.8% | 70.3% | 60.4%
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Figure 1 — Predicted FEV+/FVC'? (solid line) and
lower limit of normal (dashed line) as a function of
age for a white males and females of average
height. Of the females 14,078 were aged 3-<20 yr,
and 17,321 >20-95 yr. Corresponding figures for
males 14,500 and 11,220, respectively.
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In clinical medicine the 95% reference range for
analytes, derived from healthy subjects, is used
universally for diagnostic purposes. In respiratory
medicine only a low FEV+/FVC ratio is regarded as
diagnostically relevant, and by convention the LLN
is therefore fixed at the 5" centile of the distribution
in a reference population, leading to a 5% false
positive rate. However, some argue that in
respiratory medicine a statistically-based LLN
using data on healthy lifelong non-smokers does
not necessarily delineate a cut-off for clinical
purposes. Several studies have addressed the
question whether an FEV+/FVC ratio below 70%
but above the LLN is associated with respiratory
disease. This question is relevant for subjects
above 45 years of age, where the focus of studies
has been primarily on COPD. Since those studies
used the same fixed ratio as that recommended in
the NICE guidelines, the results are however
relevant to the current discussion. A summary of
findings with respect to what was found for such
subjects, who would be diagnosed as having
COPD grade 1 according to the guidelines of the
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GOLD consortium,** is given below.

In asymptomatic subjects, an FEV1/FVC above the
LLN but below 70% was neither associated with
premature death®-% nor with an abnormal decline
in FEV1, respiratory care use, or quality of life
compared with a reference group.®”

It was not associated with premature death or
respiratory symptoms.%

The adjusted hazard ratio for premature death did
not differ significantly from one.*®

Only GOLD stage | with FEV1/FVC below the LLN
was associated with increased risk of death.%-%°
The use of the LLN for both FEV+/FVC and FEV4,
rather than a fixed ratio and 80% predicted,
identified persons with an increased risk of death
and prevalence of respiratory symptoms.1%

“After correction for potential confounders, only
severe COPD as defined by the [British Thoracic
Society] criteria was still associated with
mortality.”'%"

An FEV4/FVC below 70% but above the LLN was

NIC

Nottonal Instiiute for
Health and Care Excellence
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not associated with an accelerated decline in
FEV1.102'103

We conclude that respiratory disease or death from
respiratory causes was only associated with an
FEV.:/FVC ratio below the LLN. This is in keeping
with a report from the BOLD study.'® Ideally one
should also study whether in patients under age 45
an FEV./FVC ratio above 70% but below the LLN
is associated with respiratory disease.
Unfortunately, we could find no studies addressing
this.

Evidence of airways obstruction is a poor
prognostic factor for the outcome of asthma and a
low FEV; identifies patients at risk of asthma
exacerbations, independent of symptom levels,
especially if FEV1 is <60% predicted. FEV1 is
considered to be the “gold standard” measurement
of airways obstruction due to its accurate, well
standardised measurements, repeatability and
reliable reference values.
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Thank you for your comment. Technically we agree,
you are correct. However, you will also be aware of
the numerous implementation difficulties around use
of spirometry in practice, and these include
problems of interpretation. The GDG feel that many
users of the guideline would have difficulty with a
recommendation expressed in terms of standardised
residuals, whereas the FEV1 as a percent of
predicted is widely understood.
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Lung We would like to discourage the practice of
Initiative expressing FEV, as a percentage of predicted. We
Group) realise it is standard procedure, but its use leads to

significant age bias’?®. This is because percent
predicted is only appropriate if the scatter around
the predicted value is proportional to the predicted
value, i.e. the coefficient of variation (CoV) is
constant, which it is not. Thus the CoV for FEV; in
males, and the associated LLN’?, is as in the table

below.
Age (years) 3 20 45 90
CoV (%) 141 | 12.0 | 13.8 | 21.3

LLN (% predicted) | 76.8 | 80.3 | 77.3 | 65.0

The use of percent predicted was introduced in
1959,"% without any clinical validation. This rule
was repeatedly shown to be flawed and associated
with an age bias’®'%¢-"12_|n fact Sobol wrote:
“Nowhere else in medicine is such a naive view
taken of the limit of normal”’%’. Rather than
expressing the FEV1 as a percentage of predicted,
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it should be expressed as the number of standard
deviations it differs from predicted, i.e. as a z-
score.'” This removes the age bias, and the
calculation is available in software of all the major
spirometer manufacturers.

The statement that FEV, is considered to be the
“gold standard” measurement of airways
obstruction is incorrect. Firstly, it contradicts the
recommendations about diagnostic spirometry in
the NICE guidelines, where the FEV4/FVC is
recommended instead. Secondly, large
international organisations regard a low FEV4/FVC
as the hallmark of airflow limitation, not the FEV1.
Bronchodilator response
The NICE recommendation is to regard a 12%
increase in FEV4 (and >200 mL in those >20
years) as a positive bronchodilator response. This
criterion, where the 12% increase was relative to
the predicted value, was first published in 1993,
An increase relative to the initial value is to be
frowned upon, as it is affected by regression to the
mean; also 12% of the initial value is much more
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Thank you for your comment. All the evidence that
the GDG identified expressed change as absolute
values, or as percent change. The problem you
identify was recognised by the GDG, but given that
this was the available evidence they made a
recommendation based on it, but incorporating
absolute change and percent change to offset the
problem of a small initial value.
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easily reached if the initial value is small. Further
research is required in this field, particularly when
assessing BDR in children.
Reference values
The NICE recommendations refer to evidence
using percent of predicted FEV1, but there is no
clear mention of which reference ranges to use.
There is large variation in published population
based “normal” lung function reference values.
However in recent years the GLI Reference'?!
ranges have been adopted by most global
respiratory organisations as being the most
appropriate ranges from ages 3-95. The document
should refer to these reference ranges for UK
children of different ethnic backgrounds. The need
to take ethnicity into account is enshrined in many
international recommendations: the European
Community for Coal and Steel (ECCS),2%° ECCS
and European Respiratory Society (ERS),"°
American Thoracic Society,*? and most recently in
a report of the Global Lung Function Initiative,
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Thank you. None of the recommendations are based
on percent predicted FEV1. Some of the papers in
the evidence base refer to this; the reference ranges
are those used by the relevant investigators.
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endorsed by the European Respiratory Society,
American Thoracic Society (ATS), Australian and
New Zealand Society of Respiratory Science,
Asian Pacific Society for Respirology, Thoracic
Society of Australia and New Zealand, and the
American College of Chest Physicians.

Lung Function Training
(Spirometry, FeNO)
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Thank you. We agree that diagnostic tests, like
treatment procedures, should only be performed by
appropriately trained personnel and with correctly
standardised and maintained equipment.

Our other area of concern relates to healthcare
professionals who may undertake some of these
diagnostic investigations. Without appropriate
training, such tests in the wrong hands, will result
in over and under-classification of lung
abnormalities. It is vitally important that respiratory
physiological investigations are performed to
appropriate quality standards. These standards are
maintained through effective training of healthcare
professionals who ensure:

¢ the equipment being used meets quality
standards through effective verification

Comments received in the course of consultations carried out by NICE are published in the interests of openness and transparency, and to promote understanding of how
recommendations are developed. The comments are published as a record of the submissions that NICE has received, and are not endorsed by NICE, its officers or

advisory committees
24 of 287



NICE e Stctoncs

Asthma Diagnosis and Monitoring

Consultation on draft guideline
Stakeholder comments table

28/01/2015-11/03/2105

Comments forms with attachments such as research articles, letters or leaflets cannot be accepted.

Stakehold ¥ Docume @ Page . Comments Developer’s response
Line No . .
er nt No Please insert each new comment in a new row Please respond to each comment
ensuring correct functionality and data

output

¢ identification of problems with test
performance technique by the patient
ensuring reproducibility of results

e appropriate interpretation using evidence-
based analysis

Without these standards in place and appropriate
training the data produced are ineffective at
detecting abnormalities of physiology.
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