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ii. Abstract and keywords

Background: Cow’s milk protein allergy (CMPA) is an immune-mediated allergic
response to proteins in milk that is common in infants. Broad CMPA symptoms make
diagnosis a challenge, particularly in primary care. Symptom scores may improve a
clinician's awareness of symptoms, indicating a need for further testing. This systematic
review examined the development and evaluation of such symptom scores for use in
infants.

Methods: CENTRAL, MEDLINE, Embase, and CINAHL databases were searched from
inception to 3 December 2019 (Updated 14 November 2020) for diagnostic accuracy
studies, randomised controlled trials, observational studies, economic evaluations,
gualitative studies, and studies reporting development of the tools. Data were not
suitable for meta-analysis due to clinical and methodological heterogeneity, so were
narratively synthesised.

Results: We found two symptom scores evaluated in one and fourteen studies,
respectively. Estimated sensitivity and specificity ranged from 37-98% and 38-93%. The
evaluations of each tool were at high risk of bias or failed to address issues such as

clinical and cost-effectiveness.
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Conclusions: Estimates of accuracy of symptom scores for CMPA offered so far

should be interpreted cautiously. Rigorous, conflict-free research based on well-defined

roles for the tools is urgently required.

Keywords: Cow's milk allergy; Symptom score; Systematic review

Key message

Symptom scores have been created to help clinicians to recognise the symptoms of
cow’s milk protein allergy in infants, thus aiding earlier diagnosis. This systematic review
found that there is no well-defined role for these tools and that current estimates of their

accuracy should be interpreted with caution.

iv. Main text

Background

Cow’s milk protein allergy (CMPA) is an immune-mediated allergic response to proteins
in milk, one of the most common infant food allergies with a reported incidence by age 2
in the UK of 2.16 - 2.4%.12 CMPA is classified as immunoglobulin E (IgE) mediated,
non-lgE-mediated or mixed according to the underlying immunological mechanisms.
IgE-mediated reactions typically present immediately after ingestion, with pruritus,
angioedema and anaphylaxis.>* Seventy percent of cases are classified as non-IgE-
mediated, which is more commonly associated with delayed, generalised symptoms
including faltering growth and gastrointestinal and dermatological manifestations, which
can take up to 48 hours to develop.}* Subsets of non-lgE-mediated CMPA include
eosinophilic oesophagitis, food protein induced enterocolitis and allergic proctocolitis,

which are less common and present with a constellation of gastrointestinal symptoms.®

The double-blind, placebo-controlled food challenge (DBPCFC)is considered the gold
standard for diagnosis of food allergy, but it is time consuming and may not be readily
available in many clinical settings.*® Whereas IgE-mediated and mixed reactions may

be identified by skin prick testing (SPT), food allergen-specific serum IgE (sigE), and
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oral food challenges (OFC), non-IgE-mediated reactions are more difficult to identify
with currently available techniques.®*"® National Institute for Clinical Excellence (NICE)
and Diagnosis and Rationale for Action against Cow's Milk Allergy (DRACMA)
guidelines recommend that where CMPA is suspected, clinicians consider taking an
allergy-focused history before deciding whether an exclusion/inclusion trial is
warranted.>® Delays in appropriate diagnosis of CMPA reflect both poor awareness of
the condition and insufficient capacity in primary care to effectively apply the
recommended diagnostic strategy. If exclusion diets are trialled, patients are often left
on unnecessary exclusions without the recommended reintroduction of cow’s milk to
prove CMPA."#

Accurate and timely identification of CMPA will improve outcomes for patients.®°
Symptom scores, such as the commercially available Cow’s Milk-related Symptom
Score (CoMiSS™), have been created to be used in the clinical setting where an
abundance of specific symptoms is interpreted as a possible indicator of CMPA.*!
Despite being widely available online, there is limited information on the development,
validity and accuracy of symptom scores for CMPA. Evaluating their performance will
help clinicians to improve the early stages of the process of CMPA diagnosis. We have
systematically reviewed the literature on the development and evaluation of symptom

scores used in the diagnostic work-up of CMPA.

Methods

We followed Cochrane Collaboration recommendations for best practice,*? and the
review protocol is registered on PROSPERO (registration number CRD42020165606).

Inclusion and exclusion criteria

We included diagnostic accuracy studies, randomised controlled trials and observational
studies, economic evaluations, qualitative studies and systematic reviews, reporting on
the development and evaluation of symptom score tools for suspected CMPA. Study
subjects included infants aged 0-36 months. Case reports, conference abstracts and

meeting reports were excluded.
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Search strategy

The search strategy was developed by GT and SB (information specialist) and executed
by GT. CENTRAL, MEDLINE, Embase, and CINAHL were searched from inception to 3
December 2019 without language or study type restrictions (Updated 14 November
2020). We combined indexing and title and abstract keyword terms for ‘milk’, ‘allergy’,
‘infant’ and ‘score’ (see Supplementary file 1). We searched the World Health
Organisation International Clinical Trials Registry Platform. Forward citation searches
on included studies were conducted using Science Citation Index and reference lists

were manually inspected.

Study selection

Two authors (GT, SK) independently reviewed the titles and abstracts, and
subsequently the full texts of studies identified from the literature search. Interpretative
discrepancies were resolved by discussion. Study authors were contacted as needed

for clarification (see Supplementary file 2).

Data extraction and quality appraisal

Standardised data extraction form was developed and piloted (GT, ZZ) (Supplementary
file 3). GT extracted all data, which were then checked by a second reviewer (SK).
Three authors (GT, ZZ, JP) independently assessed the methodological quality of the
included studies and resolved discrepancies through discussion. We used QUADAS-2
for test accuracy studies and PROBAST for studies reporting the development and
piloting of the symptom scores, as it was felt this tool would be the most useful tool to
appraise their quality.**>'* Studies in which a symptom score was used to assess the
effectiveness of specialist milk formula were included for completeness, but since they
did not report on the performance of the tool, no quality assessment was carried out.

Data analysis, synthesis and reporting
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Symptom scores were analysed separately and compared qualitatively. Results from
test accuracy studies were summarised by the number of false positive, false negative,
true positive and true negative results, and sensitivity and specificity estimates. Forest
plots were generated for each test pair of sensitivity and specificity across studies using
Review Manager 5.4 (The Cochrane Collaboration 2020)." Data were not pooled due to
the small number of studies reporting both sensitivity and specificity, and extensive

clinical and methodological heterogeneity amongst included studies.

Results

Study selection

1139 studies were identified (excluding duplicates) with 84 eligible for full-text review.
Fourteen studies met our inclusion criteria. One further study was identified through
citation searches and one through the updated search. A total of 16 studies were

included in this review. The study selection process is shown in Figure 1.

Included studies

Two symptom scores were evaluated in the 16 included studies (see Table 1). One test
accuracy study from the USA evaluated a CMPA questionnaire. The remaining fifteen
studies focused on CoMiSS™ and were conducted in Belgium (n=7), ltaly (n=2), Turkey
(n=2) and one in each of Poland, United Kingdom, India and China; these consisted of
four studies on aspects of the development and piloting of CoMiSS™, six test accuracy

studies, and five effectiveness studies using CoMiSS™ as an outcome measure.

Description of included symptom scores

CoMiss™

Cow’s Milk-related Symptom Score (CoMiSS™), previously symptom-based score, was
developed by consensus of 18 experts from 14 different hospital sites in Belgium to help
diagnose mainly non-lgE mediated CMPA.® It includes gastrointestinal symptoms

(regurgitation, altered stool composition), skin manifestations (eczema, urticaria),
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respiratory tract symptoms and general symptoms such as crying time. The overall
score ranges from zero to 33, with each symptom having a maximum score of six, apart
from respiratory symptoms, with a maximum score of three. An arbitrary cut-off point of
> 12 was originally selected as the criterion to highlight infants at risk of CMPA who
require further testing by exclusion diet and reintroduction; a score of which would
require the presence of at least two severe symptoms. Full details of CoMiSS™ can be
found in Supplementary file 4. CoMiSS™ is made available online through Nestlé

Health Science.'’

CMPA questionnaire

Gibbons et al. aimed to evaluate a multisystem questionnaire that would help diagnose
non-lgE-mediated CMPA and be easy to apply and score in a clinical setting.®
Symptoms for the questionnaire were selected based on chart reviews of patients
diagnosed with CMPA and a literature review of its clinical manifestations in infants.
Each symptom scores 1 for a positive response, and O for a negative response, which
contribute to an overall score. Vomiting was scored based on frequency. Receiver
operating curve (ROC) analysis was used to determine a cut-off point that results in
balanced performance in terms of sensitivity and specificity. Full details of the

guestionnaire can be found in Supplementary file 5.

Methodological quality of included studies

Development and piloting studies

Risk of bias was high as the studies recruited presumed healthy infants whose CMPA
status was deemed to be negative without confirmatory tests, and no clear test or
criteria for exclusion of those not having CMPA was reported.’®?° These studies were
also poorly reported making them difficult to assess risk of bias; for example, there was
a lack of clarity on who completed the CoMiSS™ and whether they were blinded to
allergy status of the infant, and no details were provided for infants who scored > 12.
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Diagnostic test accuracy studies
The quality of included diagnostic accuracy studies is summarised in Table 3. All
studies scored high risk in at least two domains. Four studies scored high risk in the

1621 and two selected

patient selection domain; two used a case-control study design,
only infants that scored a CoMiSS™ of > 12.222% Four studies scored high risk for index
test interpretation bias, due to the lack of pre-specified threshold criterion for a positive
screen and a lack of blinding to the results of the reference standard.!6?%* All studies
scored high risk of bias for not using DBPCFC as the reference standard.'%212° Al
studies scored high risk of bias for flow and timing; one left an interval of up to 3 months
between applying CoMiSS™ and conducting OFC,? three inappropriately excluded
infants from the analysis,?* and three used different reference standards to establish
CMPA 212228 Concerns regarding applicability of the studies included selecting infants
with a prior diagnosis of CMPA ?* using the tool to screen unselected infants without
prior suspicion of CMPA,?? and performing the index test after an elimination diet rather
than at presentation.?*® Full details on the methodological quality of these studies can

be found in Supplementary file 6.

Funding

Nine studies acknowledged conflicts of interest with regards to authors’ connections to
pharmaceutical or milk formula industries, including companies that have been involved
in the development of CoMiSS™.1119.20.23.26-30 gy studies received direct funding from

the pharmaceutical or milk formula industry.!:2327-30

Main findings

CoMiss™

Development and piloting studies
Four studies reported on the development or initial validation of the CoMiSS ™ tool.**!%
%0 The development study stated that the predictive value of CoMiSS™ was 80% if the

score was > 12 at the start and decreased to < 6 under an elimination diet with
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extensive hydrolysate formula.'* Consensus by an expert panel was reached for all five

SBSitems, with a view that CoMiSS™ could be used as an “awareness” tool for CMPA.

Two studies investigated the performance of CoMiSS™ in healthy infants aged < 6
months to provide a scientific basis for the recommended CoMiSS™ cut-off of > 12.
Vandenplas reported a median CoMiSS™ score of 3 in a cohort of 413 infants from
Belgium (31.2%), ltaly (18.2%), Poland (19.1%) and Spain (31.5%); median crying
(p<0.001), regurgitation (p=0.001) and eczema (p=0.039) scores differed significantly
across the age categories.?° Bigorajska reported a median CoMiSS™ score of 4 in a
cohort of 226 infants in Poland; similarly, age impacted on individual crying (p=0.001)

and stool (p<0.001) scores.®

Vandenplas investigated the inter-rater (Health Care Professional (HCP) vs parent)
variability of CoMiSS™ in 148 Spanish infants.’® Excellent agreement with an intraclass
correlation coefficient (ICC) 0.981 was reported (95% C10.974-0.986, p < 0.001). In the
second phase of the study, day-to-day variability in 72 Belgian infants (parents
assessment over 3 consecutive days vs HCP) was excellent for parental prospective
scores, ICC 0.93 (95% CI 0.90—0.96; p < 0.001), but poorer between the HCP and
parents on Day one versus Day 2, ICC 0.53 (95% CI10.34-0.68; p < 0.001). The authors
suggest that CoMiSS™ can reliably be scored by parents without additional training.

Test accuracy studies

Test accuracy of CoMiSS™ was evaluated in 6 studies.!®?%%32¢ Study characteristics
and accuracy results are summarised in Table 2 and Table 3, respectively. Additional
accuracy data are reported in Supplementary file 7. Forest plots are shown in

Supplementary file 8.

Two studies evaluated the accuracy of CoMiSS™ to predict a positive food challenge
following an elimination diet. Sirin Kose evaluated CoMiSS™ ininfants aged 0-10
months with a prior diagnosis of CMPA against OFC or skin prick test in infants < 6
months of age and reported that a 250% decrease in CoMiSS™ score had sensitivity of
84% (95%CI 70% to 93%).2! However, the lack of a healthy infant arm in this two-gate

study design, leads to potentially misleading accuracy estimates since high sensitivity
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naturally leads to low specificity, and so would generate more false positive results.
Vandenplas evaluated CoMiSS™ in 85 formula-fed infants aged 0-6 months with a
baseline CoMiSS™ score of 212 (mean + SD 13.65 + 1.75; range 12-21) and reported
that a decrease in CoMiSS™ score to <6 after 1-month elimination diet had sensitivity of
76% (95%C1 63% to 86%) and specificity of 58% (95%CI 37% to 77%) in predicting a
positive OFC.?

Four studies evaluated the test accuracy of CoMiSS™at presentation relative to results
of confirmatory tests for CMPA. Prasad evaluated CoMiSS™ against either OFC or an
immunology test (ImmunoCAP) in 38 infants aged 0-24 months and reported moderate
sensitivity of 79% (95%CI 67% to 87%) but low specificity of 38% (95%CI 14% to
68%).2° Zeng evaluated CoMiSS™ against OFC in infants aged 1-12 months and
through ROC-analysis reported moderate to high sensitivity and specificity of 88%
(95%C1 68% to 97%) and 79% (95%CI 49% to 95%), respectively, with a best
diagnostic cut-off point of 5.5.>* Salvatore examined CoMiSS™ against response to
cow’s milk free diet without performing an OFC, in 47 infants aged 1-12 month. A cut-off
score of 12, yielded poor sensitivity of 37% (95%CI 16% to 62%) but high specificity of
93% (95%CI 75% to 99%).2° Improved sensitivity of 84% (95%CI 60% to 97%) and only
slightly reduced specificity of 85% (95%CI| 67% to 96%) was reported after ROC
analysis, with a best diagnostic cut-off point of 9. However, the reported accuracy
estimates are likely to overestimate the real performance of the score, first because
response to elimination diet was defined as a decrease in the CoMiSS™ score
(incorporation bias) and the cutoff of 9 was based on ROC analysis. Selbuz evaluated
CoMiSS™ against OFC in infants 0-12 months with an initial CoMiSS™ > 12.22
Reported sensitivity and specificity estimates based on ROC-analysis have not been
included. Given that all children with CoMiSS™ < 12 were excluded in the selection

S™< 3 after

process without follow-up, and, that children with an improvement in CoMiS
elimination diet did not undergo food challenge, itis unclear what use of the test the

reported estimates are referring to.

Effectiveness studies using symptom scores as an outcome
Five studies reported use of CoOMiSS™ as an outcome measure (see Table 4).2”3! In all

studies, after symptomatic infants were administered cow’s milk free formula, there was
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a significant change in CoMiSS™ score, but no minimally important difference has been

established.

CMPA questionnaire

Gibbons developed and piloted a questionnaire for non-lgE-mediated CMPA.® A search
on Gibbons found no subsequent citing articles reporting further evaluation of the tool.
Study characteristics and reported sensitivity and specificity test pairs are presented in
Tables 2 and 3. Test accuracy of the questionnaire at presentation relative to the results
of an elimination diet in a cohort of 43 infants with non-IgE-mediated CMPA and 41
healthy controls <24 months was evaluated. ROC-determined estimates for sensitivity
and specificity were 88% (95%CI 75% to 96%) and 71% (95%CI 54% to 84%),
respectively, with a best diagnostic cut-off of = 6. Time spent on clinical deployment of

the questionnaire was reported as 3 to 6 minutes.

Discussion

Symptom scores have been suggested to improve diagnosis of CMPA in infants by
aiding preliminary clinical suspicion. We found two such scores evaluated in one and
fifteen studies, respectively. These comprised evaluations of test accuracy, aspects of
the development and piloting of CoMiSS™, and effectiveness studies using CoMiSS™
as an outcome measure. No end-to-end studies investigating the long-term outcomes of
infants or economic evaluations were identified. Estimated sensitivity and specificity of

the two symptom scores ranged from 37-98% and 38-93%, respectively.

Although we identified a number of studies evaluating the accuracy of the scores,
especially CoMiSS™, we are unable to report valid estimates of their sensitivity and
specificity. All studies were deemed high risk of bias, were of limited applicability and
produced highly heterogeneous results. Succeeding our decision not to pool the results
given the extensive heterogeneity, one study evaluating the predictive value of
CoMiSS™ after elimination diet using pooled data from three clinical trials was excluded

from this review.
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The accuracy of a test is dependent on multiple variables. Factors such as patient
profile, previous tests and the skills and experience of the test operator could have
significant impact on the performance of the test and are likely to be setting dependent.
Different levels of accuracy and balance between false positive and false negative rate
are required depending on the test's role in the diagnostic pathway. Therefore, the best
approach in test evaluation is to first define the role of the test and clarify its value
proposition. Given the above, the limitations of the studies included in the review could

be summarised as follows.

The role of symptom scores in the diagnostic work-up of CMPA needs clarification. The
CMPA questionnaire is labelled an “important tool in determining CMPA in infants”, but
how itis to be used remains uncertain. CoMiSS™ is defined as an “awareness tool” and
is not intended for diagnosis of CMPA or as a replacement for OFC. Ruling out CMPA,
however, is essential to avoid unnecessary referrals to allergy clinic. The tools could be
used at presentation to help clinicians make a structured assessment of unexplained
symptoms suggestive of CMPA. Applying the score could lead to a negative result
(ruling out CMPA) which requires high sensitivity and negative predictive value; or to
further tests, such as elimination diet followed by re-introduction or the need for an
OFC.

Alternatively, symptom scores could be used to monitor symptoms during elimination
diet or as a measure of change between baseline and follow up. Some authors reported
that a CoMiSS™ of <6 after 1-month of elimination diet might be more predictive of
CMPA compared to baseline scores alone.*?® A significant proportion of parents
(~20%) declined OFC once symptoms became less severe or completely disappeared.
We know from epidemiological studies, such as EuroPrevall, that false positives are
possible with elimination diet, and that elimination diet alone is not an acceptable
diagnostic pathway.>?> Where re-challenging is declined, the change in symptom score
could be used to provide reassurance to parents that the diagnosis is correct and that a

referral to allergy clinic for paediatric allergy dietitian input is in fact necessary.

In the UK, clinicians are guided by the NICE CG116 guideline when presented with
infants suspected of food allergy.®® As with other national and international guidelines,

including DRACMA ? itis recommended that an allergy-focused history be taken to
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establish whether or not the symptoms are likely to be caused by CMPA, to decide on
what type of CMPA, and whether IgE tests should be carried out prior to elimination diet
or OFC. It is therefore important to consider how results from symptom scores would be
used relative to the clinical information collected. For example, family history of atopy
may be a significant indicator of allergy in children, and sigE or SPT as detailed in the
NICE and DRACMA guidelines.?*3

As outlined above, it is important to establish the type of CMPA when making a
diagnosis, and thus, a good history is key. IgE-mediated CMPA reactions present
immediately with recognised symptoms such as angioedema and anaphylaxis, whilst
non-IgE-mediated CMPA are more difficult to distinguish from other childhood diseases,
often presenting with generalised symptoms involving the skin (e.g. eczema),
gastrointestinal system (e.g. diarrhoea, colic, vomiting and constipation) and respiratory
system (e.g. wheeze) and can be delayed up to 48 hours after exposure.>* The CMPA
questionnaire focuses on non-lgE-mediated CMPA alone, whilst CoMiSS™ appears to
focus on both IgE-mediated and non-lgE-mediated CMPA, with inclusion of urticaria
which is more commonly associated with IgE-mediated disease. Covering both
conditions likely increases the estimated diagnostic accuracy of CoMiSS ™ but may give

rise to higher rates of false positives in the context of non-IgE-mediated CMPA.

Once a clear role for symptom scores is defined, and the benefit over current practice is
proven, they should be rigorously evaluated with respect to patient outcomes and cost-
effectiveness compared to alternative diagnostic-treatment pathways. Practical
application of symptom scores for CMPA diagnosis in conjunction with other clinical
methods should be assessed over extended timeframes via longitudinal studies. These
should report: the recruitment of relevant patients under a clinical-testing agreement;
skills and experience of clinicians running the test; provisions to deal with attrition bias,
(most studies reported high dropout rates); use of DBPCFC as a reference standard,
which despite some conflicting evidence, is the optimum reference standard test for

confirmation of CMPA in children.?

The strengths of this review include the use of internationally recommended methods
for study identification and methodological quality assessment and a pre-specified

protocol was registered on PROSPERO. The main limitation was the poor reporting and
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guality of included studies, and that too few, heterogenous studies were identified to
perform meta-analysis. We did not perform independent and duplicate data extraction

given limited resources.

Conclusions

Just two tools for the diagnosis of CMPA were identified. The evaluations of these were
either at high risk of bias or failed to address key issues such as clinical and cost-
effectiveness. Estimates of accuracy offered so far should therefore be interpreted
extremely cautiously. Rigorous research based on a well-defined role for the tools and

free of potential conflicts of interest is urgently required.
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517 vii.  Tables
518
519 Table 1: Summary of included studies.
520
Study Country Study type
Bigorajska, :
Poland Observational
2020
Dupont, 2016 United Kingdom = Observational

Gibbons, 2012 United States

Prasad, 2018 India

Rossetti, 2019 Italy

Salvatore, 2019  ltaly

Selbuz, 2020 Turkey

Two gate DTA'

Single gate DTA*

Observational

Single gate DTA*

Single gate DTA?

Symptom score evaluation

Determine age-related CoMiSS™
scores
CoMiSS™ as an outcome measure

for symptom resolution

Test accuracy of CMPA guestionnaire

Test accuracy of CoMiSS™

CoMiSS™ as an outcome measure

for symptom resolution

Test accuracy of CoMiSS™

Test accuracy of CoMiSS™
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Sample

size (n)

226

30

84

83

29

47

168

Reported conflicts
of interest

None

Funded by industry

None

Non-financial
contributions from

industry

None

None

None



Sirin Kose, 2019 = Turkey

Vandenplas, )
Belgium
2013
Vandenplas, )
Belgium
2014
Vandenplas, )
Belgium
2014
Allar Study
Group: Belgium,
Vandenplas, ]
Greece, Kuwait,
2014
Lebanon,
Slovenia
Vandenplas, )
Belgium
2015
Belgium,
Vandenplas,
Italy, Poland,
2018 _
Spain

Single arm of two
gate DTAS

RCT

Single gate DTA?

Observational

RCT

Development

Observational

Test accuracy of SBS

SBS as an outcome measure for

symptom resolution

Test accuracy of SBS

SBS as an outcome measure for

symptom resolution

SBS as an outcome measure for
symptom resolution

Workshop report on SBS

Determine age-related CoMiSS™

scores
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49

85

85

38

72

413

None

Unrestricted grant
from Nestlé

Financial support from
Nestlé

Financial support and
formula milk from
United

Pharmaceuticals

Financial support and
formula milk from
United

Pharmaceuticals

Unrestricted grant

from Nestlé

Employment with
Nestlé and
pharmaceutical

companies



Employment with

Vandenplas, _ _ _ Inter-rater reliability and day-to-day Nestlé and
Spain, Belgium = Observational o R 220 ]
2019 variability of CoOMiISS™™ scores pharmaceutical
companies
Zeng, 2019 China Single gate DTA* | Test accuracy of CoMiSS™ 38 None

T defined as a study in which there are two sets of inclusion criteria; one set of inclusion criteria to recruit participants suspected of the
target condition, and a second set of inclusion criteria to recruit healthy participants, or those with an alternative diagnosis. Both sets
of participants undergo the index test.

*defined as a study in which there is a single set of inclusion criteria to recruit participants that undergo both the index test and
reference standard.

S two gate DTA study where only the results from the participants with the target condition are reported.

CMFD - cow’s milk free diet

CMPA — cow’s milk protein allergy

DTA — diagnostic test accuracy

eCH — extensive casein hydrolysate

eHCF — extensively hydrolysed casein-based formula
eRHF — extensive rice hydrolysate formula

eWH — extensive whey hydrolysate

HEA — hen eqgg allergy

SBS — symptom-based score (early version of CoMiSS™)

TeHCF — thickened extensively hydrolysed casein-based formula
521
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523
524
525

Study

Inclusion criteria and selection

CMPA guestionnaire

Gibbons,
2012

Case-control: infants < 2 years seen at
gastroenterology clinic with a diagnosis of
CMPA & presumed healthy controls seen at
routine health visit

CoMiSS™ (for its earlier SBS version)

Prasad, 2018

Salvatore,
2019

This article is protected by copyright. All rights reserved

Infants aged 0-24 months seen at paediatric
clinic with one or more symptoms of CMPA,
including cutaneous, respiratory, or Gl

Case-control: infants aged 1-12 months seen
at gastroenterology clinic with suspected
CMPA and who started CMFD for persistent
Gl symptoms & healthy controls

Index test cut-off

ROC-determined:

score=6

Pre-specified: score
212

Pre-specified: score
=12;
ROC-determined:

score=9

Table 2: Summary of characteristics of diagnostic test accuracy studies on CMPA questionnaire
and CoMiSS™,

Index test

examiner

Health

professional

General

paediatrician

Paediatrician

Reference

standard(s)

CMFD +
ImmunoCAP

OFC or

ImmunoCAP

Response to
CMFD

Definition of CMPA by
reference standard

Positive response to CMFD +
test negative for IgE mediated
disease + failed management

of alternative conditions

Positive if symptoms reappear
within 2 weeks of OFC or IgE
mediated CMPA confirmed by
ImmunoCAP

Change in CoMiSS™ score of
symptomatic infants at
presentation to a score below
the median of control
population after 2-4 weeks
CMFD



Selbuz, 2020

Sirin Kose,
2019"

Vandenplas,
2014'

Zeng, 2019

Infants aged 0-12 months attending
paediatric outpatient clinic with a CoMiSS™ =
12

Infants aged 0-10 months with a diagnosis of
CMPA or HEA or both presenting to
paediatric allergy clinic and with SBS = 12

Infants aged 0-6 months presenting with
symptoms of mild to moderate CMPA and
with SBS = 12

Infants aged 1-12 months seen at paediatric
Gl clinic for suspected CMPA with at least
one symptom, including anaphylaxis, Gl,
respiratory and dermatological

manifestations, and sIgE < 5.0 kU/L

CMFD - cow’s milk free diet
CMPA — cow’s milk protein allergy

HEA — hen’s egg allergy

Gl — gastrointestinal

OFC - oral food challenge
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ROC-determined:
score=12.5

Pre-specified: score
= 12 with reduction
of 25% or score > 10
with reduction of
50%
ROC-determined:
score = 12 baseline
to score < 6 after

elimination

ROC-determined:

score=55

Paediatric
gastro-
enterologist

Medical

supervision

Physician

Gl physician

OFC in infants
with a change in
CoMiss™ = 3
after CMFD

OFC or skin
prick test in
infants < 6

months

OFC

OFC

Positive if symptoms reoccur
within 4 weeks of OFC

Positive if symptoms reoccur
following OFC, positive skin

prick with wheal >3mm

Positive if symptoms reoccur
within 1 week of OFC

Positive if symptoms reappear
within 2 weeks of OFC



ROC - receiver operating curve
SIgE — serum IgE

SBS - symptom-based score
526

527
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528 Table 3. Summary of test accuracies reported by diagnostic test accuracy studies on CMPA
529  questionnaire and CoMiSS™.

530
Score at Total patients
] Total ) )
presentation, Cut-off ) with confirmed
Study infants in TP FP FN TN
Mean + SD / score _ CMPA, %
_ analysis
Median [IQR] prevalence
CMPA questionnaire
Gibbons, 10.7+4.3cases =26
84 51% (43/84) 38 12 5 29
2012 3.7+ 2.8controls  (max 24)
Gibbons, 8.7 £ 3.3 cases 26
84 51% (43/84) 38 3 9 38
2012 2.3% 2.2 controls  (max 15)

CoMiSS™ (for its earlier SBS version)

At presentation

Prasad,
) 16.2 + 6.8 =12 83 84% (70/83) 55 8 15 5
2018
Salvatore,
2019 8 [2-16] =9 47 40% (19/47) 16 4 3 24
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Sensitivity
[95% CI]

0.88 [0.75, 0.96]

0.81 [0.67, 0.91]

0.79 [0.67, 0.87]

0.84 [0.60, 0.97]

Specificity
[95% CI]

0.71 [0.54, 0.84]

0.93 [0.80, 0.98]

0.38 [0.14, 0.68]

0.86 [0.67, 0.96]

QUADAS-2 risk of
bias and
applicability

ratings’
PS | T ‘
PS | IT
T

RS | FT
RS [ FT

‘ RS | FT |
RS | FT




Salvatore,
2019

Selbuz,
2020°

Sirin Kose,
20197

Sirin Kose,
2019"

8 [2-16]

136 +19

13 [11-16]

13 [11-16]

Vandenplas,

20147

Zeng, 2019

At 1-month

Sirin Kose,
20197

13.65+1.5

7.4+ 2.3 CMPA+
4.1 £ 1.6 CMPA-

after ED

2125

25.5

= 25%
decrease
after 4-
week ED

a7

168

49

49

84

38

49

40% (19/47)

54% (91/168)

100% (49/49)

100% (49/49)

69% (58/84)

63% (24/38)

100% (49/49)
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43

34

58

21

48

12

15

26

26

11

0.37 [0.16, 0.62]

0.88 [0.75, 0.95]

0.69 [0.55, 0.82]

0.69 [0.58, 0.79]

0.88 [0.68, 0.97]

0.98 [0.89, 1.00]

0.93 [0.76, 0.99]

Not estimable

Not estimable

Not estimable

0.79 [0.49, 0.95]

Not estimable

RS | FT

RS | FT



= 50%

Sirin Kose, decrease )
- 49 100% (49/49) 41 - 8 - 0.84[0.70,0.93] Not estimable
2019° after 4-
week ED
> 50%
Vandenplas, decrease
- 85 69% (59/85) 45 11 14 15 0.76[0.63,0.86] 0.58[0.37,0.77]
20141 after 4-
week ED

* discrepancies in the reported data were identified. Presented here is the reported two-by-two data with test accuracy estimates calculated in Review Manager.

% although the authors report sensitivity and specificity estimates based on ROC-analysis, these estimates have not been included given that all children with
CoMiSS™ < 12 were excluded in the selection process and never followed up to determine CMPA positivity.

" QUADAS-2 ratings presented as risk of bias in row one and applicability in row two. PS — patient selection; IT — index test; RS — reference standard; FT — flow and

timing

CMPA — cow’s milk protein
ED — elimination diet
IQR — inter-quartile range
SBS - symptom-based score
SD — standard deviation
TP — true positive
TN — true negative
FP —false positive
FN — false negative

531
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532 Table 4: Summary of characteristics of randomised controlled trials and observational studies

533  using CoMiSS™ as an outcome measure of CMPA treatment effectiveness.

534

Study

Dupont, 2016

Rossetti, 2019

Vandenplas, 2013

Research objectives

Measure tolerance of eHCF in
infants 1-12 months with confirmed
CMPA

Evaluate hypoallergenicity of
TeHCF in infants 1-36 months with
suspected or diagnosed CMPA

Measure efficacy of eWH and eCH
in infants 0.5-6 months with
suspected CMPA

CoMiss™

outcome measure

At inclusion; day 14

At inclusion; day 7,
day 45, day 90

Before challenge; at
inclusion; 1, 2, 4, 6,
8, 10 months

This article is protected by copyright. All rights reserved

Results (N = infants included in analysis;)

N=30; Mean reduction in CoMiSS™ score from baseline to 14
days (95%CI): 4.2 (2.8, 5.6) Mean CoMiSS ™ at inclusion <
12.

Statistically significant reductions were reported for
regurgitation and crying scores.

N=29; Mean reduction in CoMiSS™ score from baseline to 7
days (95%Cl): 0.7 (-0.8, 2.2) T Maximum score of 6 in 3/29
infants.

Reductions in crying scores were reported.

N=116; mean SBS at inclusion 13.6 + 2.2 ineWH and 13.8 +
1.5in eCH. SBS decreased by -8.42 in eWH and -7.8 in eCH
groups at 1 month. Decrease to < 2 in both groups by 10
months.

[ Mean change from eWH eCH



baseline (95%CI)** | 8.4 (7.0, 9.9) 7.8(6.4, 9.2)

Significant reductions in all symptom scores were reported for

both groups.

N=38; Mean reduction in SBS score from baseline to 1 month
Before challenge; at

Measure efficacy of eRHF in infants . (95%CI): 10 (8.25, 11.7) * Decrease to < 2 by 6 months.
Vandenplas, 2014 ] inclusion; 1, 3, 6 o o ] ] o
0-6 months with suspected CMPA th Report statistically significant reductions in regurgitation,
months
crying, stool and dermatological scores.

Evaluate hypoallergenicity of o i
N=72; Mean reduction in SBS score from baseline to 1 month

thickened versus non thickened . _ o o
Vandenplas, 2014 o _ At inclusion; 1 month | (95%ClI): 7.4 (6.1, 8.7). Report statistically significant
eCH in infants < 6 months with

suspected CMPA
CMPA — cow’s milk protein allergy

reductions in regurgitation and crying scores.

eCH — extensive casein hydrolysate

eHCF — extensively hydrolysed casein-based formula

eRHF — extensive rice hydrolysate formula

eWH — extensive whey hydrolysate

SBS — symptom-based score (early version of COMiSS™)

TeHCF — thickened extensively hydrolysed casein-based formula

T Note that the standard deviation for mean change was not reported by Rosetti, and so it was imputed assuming the standard deviation for mean
change as reported by Dupont.

* Note that the standard deviations for mean change were not reported by Vandenplas 2013 and 2014a, and so they were imputed assuming the

standard deviation for mean change as reported by Vandenplas 2014b.
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Note that in all studies, after symptomatic infants were administered cow’s milk free formula, there was a significant change in CoMiSS™ score, but
no minimally important difference has been established.
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viii.  Figure legends

Figure 1. Selection process for study inclusion.

IX. Supplementary files
Supplementary file 1: Search strategies.
Supplementary file 2: Authors contacted for additional data.
Supplementary file 3: Data extraction form.

Supplementary file 4: Cow Milk-related Symptom Score (CoMiSS™). Adapted from

Nestle Health Science online CoMiSS™ resource.’

Supplementary file 5: Cow’s milk protein allergy questionnaire by Gibbons et al.®
Supplementary file 6: Methodological quality of DTA studies.

Supplementary file 7. Additional test accuracy data reported by, or calculated
based on data reported in, diagnostic test accuracy studies on CMPA questionnaire
and CoMiSSTM. Additional data consists of area under the curve (AUC) and positive

and negative likelihood ratios.

Supplementary file 8. Forest plots for test accuracy of CoMiSS tool and CMPA

guestionnaire.
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Figure 1. Selection process for study inclusion. Databases searched from inception
to 3 December 2019 (updated 14 November 2020).

Cochrane CENTRAL —
N =197
QOvid MEDLINE |
N =409 .| Records identified through
g database search
Ovid EMBASE | N = 1580
N =877
CINAHL complete ]
N =97
- Duplicates removed
- N =441
L
Records screened
N=1139
Records excluded based on title
> and/or abstract
Y N = 1055
Full text articles assessed
for eligibility
N =284
Studies excluded on full text
¥ Not CMPAN =5
Studies included in Not symptom score N = 20
qualitative synthesis Not children N = 1
N=14 Duplicate data N =3
Conference abstract N = 37
Clinical trial N = 2
Studies from updated search v No full text available N = 2
N=1 Studies included in _
e s N =70
qualitative synthesis
Studies from citation searches N=16
N=1
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Supplementary file 1: Search strategies

Searches conducted 3@ December 2019

Database(s): Ovid MEDLINE(R) ALL 1946 to July 26, 2019
Search Strategy:

#

1

2
3
4
5
6
7
8
9

Searches
cmpa.tw.
milk.tw.
Milk/
or/1-3

(allerg* or anaphyala* or intoleran* or reaction* or symptom?®*).tw.

Hypersensitivity/
Milk Hypersensitivity/
"Allergy and Immunology"/

Food Hypersensitivity/

100r/5-9

11 Checklist/

12 (score* or checklist or checker or tool).tw.

13 Symptom Assessment/

140r/11-13

(baby or babies or child* or infant* or neonate* or newborn or schoolchild* or

boy* or girl* or p?ediatric* or minor*).tw.

16 exp Infant/

17 exp child/

18 minor/

19 pediatrics/

200r/15-19

214 and 10 and 14 and 20

Results
238
117854
54959
128570
2364381
47908
2395
6735
15551
2384826
5924
1306795
4192
1311490

2261116

1115601
1865156
2547
52361
3303216
409



Database(s): Ovid EMBASE 1974 to 2019 November 26
Search Strategy:

# Searches Results

1 cmpa.tw. 440

2 milk.tw. 129216

3 Milk/ 63158

4 or/1-3 138288

5 (allerg* or anaphyala* or intoleran* or reaction* or symptom*).tw. 3090351

6 Hypersensitivity/ 30312

7 Milk Hypersensitivity/ 5328

8 "Allergy and Immunology"/ 314014

9 Food Hypersensitivity/ 26594

100r/5-9 3373301

11 Checklist/ 26594

12 (score* or checklist or checker or tool).tw. 2029070

13 Symptom Assessment/ 7080

140r/11-13 2037478
(baby or pabies or c_hild_* or infqnt* or neonate* or newborn or schoolchild* or 2795667
boy* or girl* or p?ediatric* or minor*).tw.

16 exp Infant/ 572338

17 exp child/ 1646453

18 minor/ 593

19 pediatrics/ 74383

200r/15-19 3376654

214 and 10 and 14 and 20 877



10

11

Database: Cochrane CENTRAL
Search Strategy:

#

1

N oo o0~ W N

0o

9

Searches

(cmpa):ti,ab,kw

(milk):ti,ab,kw

Mesh descriptor: [Milk] explode all trees

#1 or #2 or #3

((allerg* or anaphyala* or intoleran* or reaction* or symptom®)):ti,ab,kw
Mesh descriptor: [Hypersensitivity] explode all trees

Mesh descriptor: [Milk Hypersensitivity] explode all trees

Mesh descriptor: [Allergy and Immunology] explode all trees

Mesh descriptor: [Food Hypersensitivity] explode all trees

10#5 or#6 or 37 or #8 or #9

11 Mesh descriptor: [Checklist] explode all trees

12 ((score* or checklist or checker or tool)):ti,ab,kw

13 Mesh descriptor: [Symptom Assessment] explode all trees

14#11 or #12 or #13

((baby or babies or child* or infant* or neonate* or newborn or schoolchild* or

boy* or girl* or p?ediatric* or minor*)):ti,ab,kw

16 Mesh descriptor: [Infant] explode all trees

17 Mesh descriptor: [Child] explode all trees

18 Mesh descriptor: [Minor] explode all trees

19 Mesh descriptor: [Pediatrics] explode all trees

20#15 or #16 or #17 or #18 or #19

21#4 and #10 and #14 and #20

Results
29
9977
2685
10119
285947
19517
234

32

886
296088
253
251020
216

251129

207918

15714
1203

8

651
207928
197



12
13

14

15

Database: CINAHL complete
Search Strategy:

# Searches

1 TI (cmpa) OR AB (cmpa)
2 Tl (milk) OR (milk)
3 MH (milk)

4 S10RS20RS3

Tl (allerg* or anaphyala* or intoleran* or reaction* or symptom*) OR AB (allerg*
or anaphyala* or intoleran* or reaction* or symptom?*)

6 MH (Hypersensitivity)

\‘

MH (Milk hypersensitivity)

MH (Food hypersensitivity)

© o

S5 0OR S6 OR S7 OR S8

Tl (score* or checklist or checker or tool) OR AB (score* or checklist or checker
or tool)

10
11Tl (symptom assessment) OR AB (symptom assessment)
12S10 OR S11

(baby or babies or child* or infant* or neonate* or newborn or schoolchild* or
13 boy* or girl* or p?ediatric* or minor*) OR AB (baby or babies or child* or infant*
or neonate* or newborn or schoolchild* or boy* or girl* or p?ediatric* or minor*)

14 MH (infant)

15MH (child)

16 MH (pediatrics)

17S13 OR S14 OR S15 OR S16
18S4 AND S9 AND S12 AND S17

Results
48
14878
4382
16341

353542

8862
607
5125
358694

409168

5685
412310

611721

154099
413489
17741
807740
97



16

17
18

19

20

Search update conducted 14" November 2020

Database(s): Ovid MEDLINE(R) ALL 1946 to July 26, 2019
Search Strategy:

# Searches

1 cmpa.tw.

milk.tw.

Milk/

or/1-3

(allerg* or anaphyala* or intoleran* or reaction* or symptom?®*).tw.

Hypersensitivity/

N oo o0~ W DN

Milk Hypersensitivity/

0o

"Allergy and Immunology"/

9 Food Hypersensitivity/

100r/5-9

11 Checklist/

12 (score* or checklist or checker or tool).tw.
13 Symptom Assessment/

140r/11-13

(baby or babies or child* or infant* or neonate* or newborn or schoolchild* or
boy* or girl* or p?ediatric* or minor*).tw.

16 exp Infant/
17 exp child/
18 minor/

19 pediatrics/
200r/15-19

214 and 10 and 14 and 20

Results
268
124356
56712
135076
2506878
48876
2489
6909
16198
2527204
6613
1434778
5327
1440449

2380148

1148064
1927660
2589
54373
3441213

444



21
22

23

24

Database(s): Ovid EMBASE 1974 to 2019 November 26
Search Strategy:

# Searches

1 cmpa.tw.

milk.tw.

Milk/

or/1-3

(allerg* or anaphyala* or intoleran* or reaction* or symptom?®*).tw.

Hypersensitivity/

N oo o0~ W N

Milk allergy/

0o

Immunology/

9 Food allergy/

100r/5-9

11 Checklist/

12 (score* or checklist or checker or tool).tw.
13 Symptom Assessment/

140r/11-13

(baby or babies or child* or infant* or neonate* or newborn or schoolchild* or
boy* or girl* or p?ediatric* or minor*).tw.

16 Infant/

17 child/

18 minor/

19 pediatrics/
200r/15-19

214 and 10 and 14 and 20

Results
481
138095
66260
147589
3306055
31860
5587
321169
27960
3596195
25988
2228005
8081

2237497

2969361

604501
1757894
660
79123
3576833
939



25
26

27

Database: Cochrane CENTRAL
Search Strategy:

#

1

N oo o0~ W N

0o

9

Searches

(cmpa):ti,ab,kw

(milk):ti,ab,kw

Mesh descriptor: [Milk] explode all trees

#1 or #2 or #3

((allerg* or anaphyala* or intoleran* or reaction* or symptom®)):ti,ab,kw
Mesh descriptor: [Hypersensitivity] explode all trees

Mesh descriptor: [Milk Hypersensitivity] explode all trees

Mesh descriptor: [Allergy and Immunology] explode all trees

Mesh descriptor: [Food Hypersensitivity] explode all trees

10#5 or #6 or 37 or #8 or #9

11 Mesh descriptor: [Checklist] explode all trees

12 ((score* or checklist or checker or tool)):ti,ab,kw

13 Mesh descriptor: [Symptom Assessment] explode all trees

14#11 or #12 or #13

((baby or babies or child* or infant* or neonate* or newborn or schoolchild* or

boy* or girl* or p?ediatric* or minor*)):ti,ab,kw

16 Mesh descriptor: [Infant] explode all trees

17 Mesh descriptor: [Child] explode all trees

18 Mesh descriptor: [Minor] explode all trees

19 Mesh descriptor: [Pediatrics] explode all trees

20#15 or #16 or #17 or #18 or #19

21#4 and #10 and #14 and #20

Results
31
10854
2792
11031
306756
20770
251

34

954
394191
266
268140
235
268260

219847

31920
55654
8

674
219857
325



28
29

30

Database: CINAHL complete
Search Strategy:

# Searches

1 TI (cmpa) OR AB (cmpa)
2 Tl (milk) OR (milk)
3 MH (milk)

4 S10RS20RS3

Tl (allerg* or anaphyala* or intoleran* or reaction* or symptom*) OR AB (allerg*
or anaphyala* or intoleran* or reaction* or symptom?*)

6 MH (Hypersensitivity)

\‘

MH (Milk hypersensitivity)

MH (Food hypersensitivity)

© o

S5 0OR S6 OR S7 OR S8

Tl (score* or checklist or checker or tool) OR AB (score* or checklist or checker
or tool)

10
11Tl (symptom assessment) OR AB (symptom assessment)
12S10 OR S11

(baby or babies or child* or infant* or neonate* or newborn or schoolchild* or
13 boy* or girl* or p?ediatric* or minor*) OR AB (baby or babies or child* or infant*
or neonate* or newborn or schoolchild* or boy* or girl* or p?ediatric* or minor*)

14 MH (infant)

15MH (child)

16 MH (pediatrics)

17S13 OR S14 OR S15 OR S16
18S4 AND S9 AND S12 AND S17

Results
63
22619
5026
22643

416386

10030
693
6030
422180

482048

6613
485689

1038229

173648
467411
20166
1043582
123



Supplementary file 2: Authors contacted for additional data.

Date of
contact

Name of author

Nature of contact

Response

Contact through researchgate.net

Professor 19 February
Mohammad Al 2020
Enezi

Request for full text.

Mohammad Al Enezi et al.
Safety and allergic reaction
profiles of children
undergoing baked milk and
egg challenges: A 6-year
experience from a pediatric
tertiary referral center. The
journal of Allergy and
Clinical Immunology in
Practice. 2017 DOI:
10.1016/j.jaip.2017.08.033.

No response

Dr R. Ibanez 19 February

2020

Request for full text

Ibanez, R et al. Tolerance
and efficacy of an
extensively hydrolyzed
formula for infants with
IgE-mediated cow's milk
protein allergy. JUNGLO
study (part I): Extensively
hydrolyzed casein formula.
Acta Pediatrica Espafiola
2016, 74(3):83-90.

No response

Dr S. P. Galant | 19 February

2020

Request for full text.

Galant, S,Petal. A
potential diagnostic
method for food allergy:
clinical application and
immunogenicity evaluation
of an elemental diet.
American Journal of
Clinical Nutrition. 1977,
30(4):512-6.

No response

Dr F. Balli 19 February

2020

Request for full text.

Balli, F et al. [Cow's milk
protein intolerance:
evaluation of
immunological markers. A

No response




preliminary study]. La
Pediatria medica e
chirurgica: Medical and
surgical pediatrics. 1990,
12(3):223-8.

Dr P. Baehler

19 February
2020

Request for full text.

Baehler, P et al. Distinct
patterns of cow's milk
allergy in infancy defined
by prolonged, two-stage
double-blind, placebo-
controlled food challenges.
Clinical & Experimental
Allergy. 1996, 26(3):254-
61.

No response

Contact via email

Dr Koen 26 February Request for additional Received full

Huysentruyt 2020 data. text
"Day to day and inter-rater | Vandenplas et
variability of the Cow's al. The Cow’s
Milk-related Symptom Milk-Related
Score (CoMiSSTM)" Symptom Score
presented at the 52nd (COMiISSTM):
Annual Meeting of the Health Care
European Society for Professional
Paediatric and Parent and
Gastroenterology Day-to-Day
Hepatology and Nutrition in | Variability. 2020
2019.

Dr Vincenzo 26 February Request for additional data | No response

Fierro 2020

"Hypoallergencity and
tolerance of a new amino
acid-based formula in
children with cow’s milk
allergy" presented at the
2017 World Allergy
organisation symposium
on hot topics in allergy:
paediatric and regulatory
aspects.

Dr S Kaymak

4 March 2020

Request for additional data

No response




"Assessment of Cow's
milk-related symptom
scoring awareness tool in
Turkish infants" presented
at the 51st Annual Meeting
European Society for
Paediatric
Gastroenterology,
Hepatology and Nutrition.

Dr S K Seda

2 March 2020

Request for additional data

"The effectiveness of
symptom-based score on
the diagnosis and follow-
up of food allergy"
presented at the 5th
Paediatric Allergy and
Asthma Meeting 2017.

No response

Professor Yvan
Vandenplas

4 March 2020

Request for additional data

"The cow milk symptom
score (COMISSTM) in
healthy infants" presented
at 51st Annual Meeting of
ESPGHAN 2018.

"The cow's milk-related
symptoms score
(CoMiISSTM): A useful tool
in the clinical setting -
results from an
observational study"
presented at 52nd Annual
Meeting of ESPGHAN
20109.

"Why monitor the pH
and/or impedance in the
oesophagus?" presented
at 10th International
Congress on Pediatric
Pulmonology.

No additional
data available




Supplementary file 3: Data extraction forms

Author, year

Country

Funding

Diagnostic accuracy studies
Methods

Study design

Population (age/sex) & sampling
Setting

Inclusion criteria

Exclusion criteria

Index test

Intended use

Name of index test

Cut-off score

Pre-specified / ROC-determined
Examiner number & expertise
Time points performed
Type of condition (IgE vs non-
IgE)

Reference standard
Reference standard used
Cut-off

Time interval

Results

Total enrolled (sample size)
Median (IQR) or Mean (SD)
score

Total patients with confirmed
milk allergy

Withdrawals

Reported accuracy

ROC analysis

Sensitivity

Specificity

Two-by-two data

True positives

True negatives

False positives

False negatives

Total included in analysis
QUADAS-2

Patient selection

Rise of bias

Applicability

Index test

Risk of bias

Applicability

Reference standard

Risk of bias

Applicability

Flow and timing

Risk of bias

Effectiveness studies
Research question
Population

Intervention(s)

Comparator

Outcomes

Results




Methodological quality (Cochrane risk of bias
tool)

Domain 1: randomisation /
confounding

Domain 2: assignment /
selection

Domain 3 (ROBINS 6): missing
data

Domain 4 (ROBINS 7): outcome
measure

Domain 5: reported result

Domain 6 (ROBINS 3):
intervention classification

Domain 7 (ROBINS 4): dropouts

Overall risk of bias

Development or pilot studies

Intended use

Background info on symptom
score

Target population

Methods

Outcome

Methodological quality (PROBAST)

Domain 1: participants

Risk of bias

Applicability

Domain 2: predictors

Risk of bias

Applicability

Domain 3: outcome

Risk of bias

Applicability

Analysis

Risk of bias

Overall risk of bias

Overall applicability




1 Supplementary file 4: Cow Milk-related Symptom Score (CoMiSS™). Adapted from
2 Nestle Health Science online CoMiSS™ resource.'’

3
SYMPTOM

SCORE

CRYING *

REGURGITATION

STOOLS (BRISTOL
SCALE)

SKIN SYMPTOMS
RESPIRATORY

SYMPTOMS

4
5

OO~ WNEO

~ArOWNEFLO

ol

o O

wWhNPEF O

<1h/d
1-1.5 h/d
1.5-2 h/d
2-3 h/d
3-4 h/d
4-5 h/d
> 5 h/d

0-2 episodes/d

3-5 of small volume

> 5 episodes of > 1 coffee spoon

> 5 episodes of half of the feed in < half of the feeds

Continuous regurgitations of small volumes > 30 minutes after each
feeding

Regurgitation of half to complete volume of feed in at least half of the
feeds

Regurgitation of the complete feed after each feeding

Type 1 and 2 (hard stools)

Type 3 and 4 (normal stools)

Type 5 (soft stool)

Type 6 (loose stool, if unrelated to infection)
Type 7 (watery stools)

Atopic eczema:

Head-neck-trunk (absent, 0; mild, 1; moderate, 2; severe, 3)
Arms-hands-legs-feet (absent, 0; mild, 1; moderate, 2; severe, 3)
No urticaria

Urticaria present

No respiratory symptoms
Slight symptoms

Mild symptoms

Severe symptoms

T Crying was only considered if the child was crying for one week or more, assessed by the

6  parents, without any other obvious cause.



1 Supplementary file 5: Cow’s milk protein allergy questionnaire by Gibbons et al.'®
2

QUESTION SCORE
Q01 How often did your child vomit in the first month?
No vomiting
Less than 5 time per
day
More than 5 times per
day
Q02 Were different formulas tried? 0=No
Q03 Did child gag or choke regularly on feeds? 0=No
Q04 Was your child’s doctor concermned about poor weight gain 0=No
in first year?
Q05 Did you consider your child to have excessive irritability or 0=No
colic?
Q06 | Did your child pass large painful stools? 0 =No
Q07 | Did your child have blood in the stools? * 0 =No
Q08 Was there always lots of mucus or “cold” in the stool? 0 =No
Q09 Did you consider your child to have diarrhoea? 0 =No
Q10 Did your child have cradle cap or “scabs” in his/her hair? 0=No
Q11 | Was this treated with anything? * 0=No
Q12 Did your child have recurrent eczema or rashes? ' 0=No
Q13 | Was this treated with anything? * 0=No
Q14 Did your child have wheezing or persistent cough? 0=No
Q15 Was this treated with any medicines? ' 0 =No
Q16 Did your child have persistent congestion in the nose and 0 =No
eyes?
Q17 Was this treated with medicines? * 0 =No
Q18 Did your child have more than 3 episodes of ear infection 0 =No
in the first year?
Q19 Did your child have ear tubes placed? 0 =No
Q20 Was your child diagnosed with a swallow disfunction? 0 =No
Q21 Are there any siblings? 0 =No
Q22 Did siblings need a change in formula as a young infant? 0 =No
Q23 Did any siblings have similar problems as a young infant? 0 =No
Q24 Did mom or dad have problems as infants that required a 0 =No
formula change or needed goat’s milk?
Q25 Were there any other unusual problems you noted in your 0 =No
child?
TOTAL SCORE (0-24)

3
4  Tindicates questions that could be left out of final questionnaire because of no significant
5 difference between cow’s milk protein allergy and control groups.

0

1

2

1=VYes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes
1=Yes



NO UL WN -~

Supplementary file 6: Methodological quality of DTA studies

QUADAS-2 forms

Phase 1: State the review question:

Patients: infants suspected of having CMPA. Studies of adults or infants already
with a diagnosis of CMPA will be excluded.

Index test: symptom-based score / checklist providing likely probability of having
CMPA.

Reference standard and target condition: preferred reference standard will be
double-blind placebo-controlled food challenge, but studies with other reference
standards will be included.




10
11
12
13
14
15
16
17
18
19

Study: Gibbons 2012

Phase 2: Flow diagram for “cases”.

Eligi

ble children n =191

Y

Not included n = 90

Follow-up visit
n =101

Excluded n = 36

Y

y

Serum IgE testing n = 65

Y

l

Non IgE mediated CMPA
N =43

IgE mediated CMPA
N=22

l

Questionnaire n =43

CMPA+
n =38




20  Phase 3: Risk of bias and applicability judgments.
21

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Describe methods of patient selection:

Was a consecutive or random sample of patients enrolled?
No mention of consecutive/random sampling

Yes/no/unclear

Was a case-control design avoided?

Yes/no/unclear

Did the study avoid inappropriate exclusions?
Reasons for exclusions not recorded

Yes/no/unclear

Could the selection of patients have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Describe included patients (prior testing, presentation, intended use of index test and setting):

Infants enrolled at Gl clinic with suspected CMPA
Presumed healthy infants enrolled at routine vaccinations

Is there concern that the included patients do not match
the review question?

CONCERN:
LOW/HIGH/UNCLEAR

22
23

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Questionnaire developed by study group based on preliminary retrospective review of patients
charts who were diagnosed with CMPA and a literature review defining manifestations of CMPA
Yes (1 point) or No (0 points) scoring system with a total of 0-24

Questionnaire completed by healthcare professional

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes/no/unclear

If a threshold was used, was it pre-specified?

Yes/no/unclear

Could the conduct or interpretation of the index test
have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or
interpretation differs from the review question?

CONCERN:
LOW/HIGH/UNCLEAR

24

25
DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias

Describe the reference standard and how it was conducted and interpreted:
Non-IgE mediated disease confirmed with allergen-specific serum assay and 2-week elimination

diet leading to clinically significant improvement.

Is the reference standard likely to correctly classify the target
condition?
Only elimination diet used, no food challenge.

Yes/no/unclear

Were the reference standard results interpreted without
knowledge of the results of the index test?

Yes/no/unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability




Is there concern that the target condition as defined by CONCERN:

the reference standard does not match the review LOW/HIGH/UNCLEAR
guestion?

26

27

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Describe any patients who did not receive the index test(s) and/or reference standard who were
excluded from the 2x2 table:

N=90 eligible children excluded (no reasons)

N=36 excluded before serum IgE testing (no reasons)

No information with regards to infants lost to follow up or those who did not want serum testing

Describe the time interval and any interventions between index test(s) and reference standard:
Questionnaire administered in a cross-sectional manner at the same time in both the case and
cohort samples. No information with regards to when questionnaire was administered in relation
to timing of the IgE serum test / inclusion of healthy infants

Was there an appropriate interval between index test(s) and Yes/no/unclear
reference standard?
An appropriate interval is defined as up to six weeks.

Did patients receive the same reference standard? Yes/no/unclear
Different age groups receiving different reference standard.

Were all patients included in the analysis? Yes/no/unclear
Could the patient flow have introduced bias? RISK: LOW/HIGH/UNCLEAR

28

29




30
31
32
33
34
35

Study: Prasad 2019

Phase 2: Flow diagram.

*discrepancy in reported number of infants
Eligible children n = 83 gg
38
CoMiSS n =83
Y A
Score >12 n =60 Score <12 n=23
Y Y
Food challenge / skin Food challenge / skin
prick testing prick testing
n = 60* n=23*
Y Y Y Y
CMPA+ CMPA- CMPA+ CMPA-
TP =55 FP=8 FN= 15 TN=5




39 Phase 3: Risk of bias and applicability judgments.
40

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Describe methods of patient selection:
All infants with symptoms presenting to paediatric clinic

Only infants with acute diarrhoea, congenital abnormalities and established causes of other

paediatric illness were excluded

Was a consecutive or random sample of patients enrolled?
No mention of consecutive/random sampling.

Yes/no/unclear

Was a case-control design avoided?

Yes/no/unclear

Did the study avoid inappropriate exclusions?
Exclusions detailed above

Yes/no/unclear

Could the selection of patients have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Describe included patients (prior testing, presentation, intended use of index test and setting):
No prior testing in infants but they each had at least one symptom of CMPA to be included
Setting in a paediatric clinic in the hospital centres included in the study

Is there concern that the included patients do not match
the review question?

CONCERN:
LOW/HIGH/UNCLEAR

41
42

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

CoMiSS symptom score used on all included children
Score >12 positive for CMPA

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes/no/unclear

If a threshold was used, was it pre-specified?

Yes/no/unclear

Could the conduct or interpretation of the index test
have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or
interpretation differs from the review question?

CONCERN:
LOW/HIGH/UNCLEAR

43

44
DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias

Describe the reference standard and how it was conducted and interpreted:

Oral food challenge, skin prick test or immunoCAP test for IgE antibodies

OFC carried out 15 days after elimination diet and absence of symptoms with follow-up period of
up to 4 weeks. Asymptomatic children considered negative for CMPA and children whose

symptoms reappeared were considered positive for CMPA

Not clear who carried out the reference tests and whether the results were interpreted without
knowledge of the results of the index test; potential differential verification bias (different reference

standard used to verify results)

Is the reference standard likely to correctly classify the target
condition?

Yes/no/unclear




Were the reference standard results interpreted without Yes/no/unclear
knowledge of the results of the index test?

Could the reference standard, its conduct, or its RISK: LOW/HIGH/UNCLEAR
interpretation have introduced bias?

B. Concerns regarding applicability

Is there concern that the target condition as defined by CONCERN:
the reference standard does not match the review LOW/HIGH/UNCLEAR
guestion?

45
46

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Describe any patients who did not receive the index test(s) and/or reference standard who were
excluded from the 2x2 table:

All 83 infants included in the study had a CoMiSS score and oral food challenge test / IgE testing
No exclusions with reasons are recorded for the selection process of patients

No withdrawals from the study

Describe the time interval and any interventions between index test(s) and reference standard:
Not clear when the confirmatory diagnosis of CMPA took place after CoMiSS scoring

Was there an appropriate interval between index test(s) and Yes/no/unclear
reference standard?

An appropriate interval is defined as up to six weeks.

Did patients receive the same reference standard? Yes/no/unclear
Different age groups receiving different reference standard.

Were all patients included in the analysis? Yes/no/unclear
Discrepancies in numbers reported

Could the patient flow have introduced bias? RISK: LOW/HIGH/UNCLEAR

47

48




49
50
51
52
53
54
55
56
57
58
59

Study: Salvatore 2019

Phase 2: Flow diagram.

94 healthy controls were also included in an attempt to do a two-gate study, but
these controls were not included in the overall results

Eligible children n =47

CoMiSS n =47

Y

Score>12n=9

Y

Score<12n =38

Respond to Do not respond to
CMFD n =19 CMFD n =28
Y Y
Oral food challenge CMPA+ CMPA-
n=19 FP=2 TN =26
A A
CMPA+ CMPA-
TP=7 FN =12



60 Phase 3: Risk of bias and applicability judgments.
61

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Describe methods of patient selection:

Infants referred to paediatric gastroenterology clinic who started cow milk free diet due to

persistent Gl symptoms

Clear exclusion criteria but reasons for exclusions not given in results
Healthy controls recruited from referrals for minor trauma at the hospital, but these were used for

a separate analysis

Was a consecutive or random sample of patients enrolled?
All eligible infants from one clinic were selected but no
mention of consecutive or random sampling

Yes/no/unclear

Was a case-control design avoided?

Yes/no/unclear

Did the study avoid inappropriate exclusions?

Reference standard only applied to children who responded
to the cow milk free diet. 94 healthy controls were not
included.

Yes/no/unclear

Could the selection of patients have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Describe included patients (prior testing, presentation, intended use of index test and setting):

Infants were not tested for CMPA prior to the study

Healthcare setting appropriate and appropriate symptoms for inclusion used

Is there concern that the included patients do not match
the review gquestion?

CONCERN:
LOW/HIGH/UNCLEAR

62
63

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

CoMiSS symptom score evaluated
Positive score >12 and negative score <12

Conducted by paediatric gastroenterologist who was blind to CoMiSS

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes/no/unclear

If a threshold was used, was it pre-specified?

Yes/no/unclear

Could the conduct or interpretation of the index test
have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or
interpretation differs from the review question?

CONCERN:
LOW/HIGH/UNCLEAR

64

65
DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias

Describe the reference standard and how it was conducted and interpreted:

Allergy tests and open food challenge on all infants who commenced cow milk free diet, however,
reference standard was in fact change in CoMiSS™ score of symptomatic infants at presentation
to a score below the median of control population after 2-4 weeks CMFD.

Performed in hospital by experienced clinicians who were blind to results of CoMiSS

Positive food challenge considered with at least one symptom occurring




Is the reference standard likely to correctly classify the target Yes/no/unclear
condition?

Not DBPCFC

Were the reference standard results interpreted without Yes/no/unclear
knowledge of the results of the index test?

Could the reference standard, its conduct, or its RISK: LOW/HIGH/UNCLEAR

interpretation have introduced bias?

B. Concerns regarding applicability

Is there concern that the target condition as defined by CONCERN:
the reference standard does not match the review LOW/HIGH/UNCLEAR
guestion?

66
67

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Describe any patients who did not receive the index test(s) and/or reference standard who were
excluded from the 2x2 table (refer to flow diagram):

All n=47 children had CoMiSS score

Only CMFD responding infants had oral food challenge n=19

N= 28 excluded from oral food challenge

Describe the time interval and any interventions between index test(s) and reference standard:
Within three months following inclusion

Was there an appropriate interval between index test(s) and Yes/no/unclear
reference standard?
Oral food challenge within 3 months of CoMiSS score

Did patients receive the same reference standard? Yes/no/unclear
All had oral food challenge and skin prick test

Were all patients included in the analysis? Yes/no/unclear

Could the reference standard, its conduct, or its RISK: LOW/HIGH/UNCLEAR
interpretation have introduced bias?

68
69
70




71
72
73
74

Study: Selbuz

Phase 2: Flow diagram for the primary study.

Eligible children n = 2256

Y
Baseline CoMiSS > 12 n =210

Excluded:
SBS < after reassessment n = 16
Parents refused n = 15

75
76
77
78
79
80
81

Y

Elimination diet for 4 weeks
n=179

SBS after elimination diet

Y Y

Reduction of > 3 points in SBS Reduction of < 3 points
Open food challenge n = 154 in SBSn =14
SBS reassessed A4
CMPA -ve
TN =77
Y Y
Recurrence of No recurrence of
symptoms n =91 symptoms FP = 63
CMPA +ve
TP =91




82  Phase 3: Risk of bias and applicability judgments.
83

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Describe methods of patient selection:

Every infant 0-1 year presenting to Paediatric outpatient department was assessed with CoMiSS.
Those scoring CoMiSS > 12 on reassessment were included in the study.

Infants receiving cow-milk free formula, those with known lactose intolerance, severe chronic
diarrhoea, failure to thrive, multiple food allergy, blood in stool or who recently had a surgical

intervention or medical treatment were excluded.

Was a consecutive or random sample of patients enrolled?
Every infant attending clinic was selected

Yes/no/unclear

Was a case-control design avoided?

Yes/no/unclear

Did the study avoid inappropriate exclusions?
Children with proctocolitis excluded

Yes/no/unclear

Could the selection of patients have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Describe included patients (prior testing, presentation, intended use of index test and setting):
Infants had not undergone prior testing but had a CoMiSS > 12 at inclusion.
Appropriate setting and use of CoMiSS in a paediatric gastroenterology clinic

Is there concern that the included patients do not match
the review gquestion?

Patients were included based on the evaluated test. They
did not have a prior suspicion of CMPA.

CONCERN:
LOW/HIGH/UNCLEAR

84
85

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

CoMiSS symptom score was used

CoMISS scored on three visits: at baseline, after 1-month elimination diet, and after OFC

Were the index test results interpreted without knowledge of
the results of the reference standard?

The index test was not independent of the reference
standard

Yes/no/unclear

If a threshold was used, was it pre-specified?
Threshold of 12.5 decided via ROC-analysis

Yes/no/unclear

Could the conduct or interpretation of the index test
have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or
interpretation differs from the review question?
All infants have a baseline CoMiSS of > 12

CONCERN:
LOW/HIGH/UNCLEAR

86

87

DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias

Describe the reference standard and how it was conducted and interpreted:

4 weeks of elimination diet with ehF




Infants with reduction in CoMiSS of < 3 points switched to aaF for 4 weeks. If unresponsive to
both formulas, the infant was deemed CMPA negative.

Infants with reduction in CoMiSS of > 3 points underwent open food challenge

Challenges performed under medical supervision in paediatric gastroenterology clinic

Is the reference standard likely to correctly classify the target Yes/no/unclear
condition?

Not DBPCFC

Were the reference standard results interpreted without Yes/no/unclear

knowledge of the results of the index test?

The reference standard incorporated the index test; CMPA
was ruled out in 14 infants based on their CoMiSS score
following elimination diet

Could the reference standard, its conduct, or its RISK: LOW/HIGH/UNCLEAR
interpretation have introduced bias?

B. Concerns regarding applicability

Is there concern that the target condition as defined by CONCERN:

the reference standard does not match the review LOW/HIGH/UNCLEAR
guestion?

88

89

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Describe any patients who did not receive the index test(s) and/or reference standard who were
excluded from the 2x2 table (refer to flow diagram):

Exclusions: infants CoMiSS < 12 at reassessment (n=16); parents’ refusal (n=15); mothers’ non-
adherent to elimination diet (n=11)

N=179 CoMISS > 12 on reassessment and started elimination diet

N=168 completed elimination diet and CoMiSS performed

N=154 infants with reduction in CoMiSS > 3 points had oral food challenge testing; n=91 CMPA+
and n=63 CMPA-

Describe the time interval and any interventions between index test(s) and reference standard:
No specific interval recorded but oral food challenge conducted after 4 weeks elimination diet

Was there an appropriate interval between index test(s) and Yes/no/unclear
reference standard?

Roughly 4 weeks

Did patients receive the same reference standard? Yes/no/unclear

In 14 children CMPA was ruled out based on CoMiSS score
after elimination diet, and did not have OFC

Were all patients included in the analysis? Yes/no/unclear
Could the reference standard, its conduct, or its RISK: LOW/HIGH/UNCLEAR
interpretation have introduced bias?

90
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Study: Sirin

Kose

Phase 2: Flow diagram.

Eligible children n = 112

Y

Baseline CoMiSS n =112

Y

Y

Oral food challenge / IgE testing Score >12
n=112 FP =34
Y
CMPA & HEA HEA CMPA
N =24 N =39 N =49

l

SBS after elimination diet

N =49

Y

Y

Score <12
TN =78

>50% decrease
TP =41

<50% decrease
FN=8




101 Phase 3: Risk of bias and applicability judgments.

102
DOMAIN 1: PATIENT SELECTION
A. Risk of Bias

Describe methods of patient selection:

diagnosed with CMPA, HEA or both

Patients selected from Paediatric immunology and allergy outpatient clinic who had been

Infants exhibiting symptoms of Gi or respiratory infection were excluded

Was a consecutive or random sample of patients enrolled?
Only infants with established diagnosis were included — not
consecutive or random

Yes/no/unclear

Was a case-control design avoided?

Yes/no/unclear

Did the study avoid inappropriate exclusions?

Reference standard was applied to all included infants
Only CMPA infants were included in the accuracy data for
using CoMiSS to detect infants with CMPA

Yes/no/unclear

Could the selection of patients have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Infants were diagnosed with CMPA prior to the study

Describe included patients (prior testing, presentation, intended use of index test and setting):

Appropriate setting and use of CoMiSS in a paediatric immunology and allergy clinic

Is there concern that the included patients do not match
the review gquestion?

CONCERN:
LOW/HIGH/UNCLEAR

103
104

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

post-elimination diet is used for test accuracy estimates

Describe the index test and how it was conducted and interpreted:
CoMiSS symptom score used at baseline and after 4-week elimination diet — the change in score

Were the index test results interpreted without knowledge of
the results of the reference standard?

Does not specifically say whether the paediatricians were
blind to CoMiSS

Yes/no/unclear

If a threshold was used, was it pre-specified?

Yes/no/unclear

Could the conduct or interpretation of the index test
have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or
interpretation differs from the review question?

If the test is to be used before elimination, then the results
are not really applicable

CONCERN:
LOW/HIGH/UNCLEAR

105

106
DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias

Describe the reference standard and how it was conducted and interpreted:
Oral food challenge consisting of 4 weeks elimination diet followed by skin prick testing

Infants <6 months were deemed CMPA positive if their symptoms improved with 4-week maternal
elimination diet; Infants <6 months deemed CMPA positive if symptoms improve with extensively
hydrolyzed formula




Challenges performed under medical supervision

Is the reference standard likely to correctly classify the target
condition?
No DBPCFC

Yes/no/unclear

Were the reference standard results interpreted without
knowledge of the results of the index test?

Yes/no/unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the target condition as defined by
the reference standard does not match the review
guestion?

CONCERN:
LOW/HIGH/UNCLEAR

107
108

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

excluded from the 2x2 table (refer to flow diagram):

Describe any patients who did not receive the index test(s) and/or reference standard who were

No exclusions in study. All of the infants are included in the analysis
N=49 infants with CMPA had both CoMiSS and oral food challenge testing

Describe the time interval and any interventions between index test(s) and reference standard:
No specific interval recorded but oral food challenge conducted after 4 weeks elimination diet

Was there an appropriate interval between index test(s) and
reference standard?
Roughly 4 weeks

Yes/no/unclear

Did patients receive the same reference standard?
Breastfed infants <6 months did not undergo food challenge
They had skin prick test instead

Yes/no/unclear

Were all patients included in the analysis?

Yes/no/unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?
Risk of differential verification bias

RISK: LOW/HIGH/UNCLEAR

109
110




111
112
113
114
115
116
117
118
119
120
121

Study: Vandenplas 2014

Phase 2: Flow diagram.

*Discrepancy in reported numbers in the text and in Table 4

Eligible children n = 116

A

CoMiSsS <12
n=116

Y

Food challenge

n = 85*
Y Y
Positive OFC Negative OFC
n =59* n = 26*
Y Y Y A
CoMiSS <6 CoMiSS >7 CoMiSS <6 CoMISS >7
TP =45 FN =14 FP =11 TN =15




122  Phase 3: Risk of bias and applicability judgments.

123
DOMAIN 1: PATIENT SELECTION
A. Risk of Bias

Describe methods of patient selection:

CoMISS score >12 required for inclusion into the study

Formula fed infants presenting with symptoms of mild to moderate CMPA

Was a consecutive or random sample of patients enrolled?
Only patients with CoMiSS >12 included

Yes/no/unclear

Was a case-control design avoided?

Yes/no/unclear

Did the study avoid inappropriate exclusions?

N=31 infants did not undergo food challenge as parents
refused; all infants had an SBS >12 at presentation and one
child who scored SBS=5 was considered a “protocol
deviation”

Yes/no/unclear

Could the selection of patients have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

No prior testing, setting for CoMiSS is not clear

Describe included patients (prior testing, presentation, intended use of index test and setting):

Is there concern that the included patients do not match
the review question?

CONCERN:
LOW/HIGH/UNCLEAR

124
125

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

post-elimination diet is used for test accuracy estimates

interpreted without knowledge of the reference standard
Initial score of >12 used in inclusion

Describe the index test and how it was conducted and interpreted:
CoMiSS symptom score used at baseline and after 4-week elimination diet — the change in score

Unclear as to who completed the CoMiSS symptom score and whether the second CoMiSS was

Hypothesized that a decrease in score of >3 points would be clinically meaningful

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes/no/unclear

If a threshold was used, was it pre-specified?

Yes/no/unclear

Could the conduct or interpretation of the index test
have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or
interpretation differs from the review question? |If the
test is to be used before elimination, then the results are not
really applicable

CONCERN:
LOW/HIGH/UNCLEAR

126

127
DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias

Unclear whether the examiners were blinded

Describe the reference standard and how it was conducted and interpreted:
Gold standard test oral food challenge to confirm diagnosis of CMPA
Test conducted in hospital by qualified professionals after 4-week elimination diets




Is the reference standard likely to correctly classify the target
condition?
Not DBPCFC

Yes/no/unclear

Were the reference standard results interpreted without
knowledge of the results of the index test?

Yes/no/unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the target condition as defined by
the reference standard does not match the review
guestion?

CONCERN:
LOW/HIGH/UNCLEAR

128
129

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

excluded from the 2x2 table (refer to flow diagram):

Describe any patients who did not receive the index test(s) and/or reference standard who were

All 85 infants who had oral food challenge were included in the analysis
N=32 excluded after inclusion as parents refused oral food challenge

Describe the time interval and any interventions between index test(s) and reference standard:
Unclear when CoMiSS was completed after oral food challenge

Was there an appropriate interval between index test(s) and
reference standard?
An appropriate interval is defined as up to six weeks.

Yes/no/unclear

Did patients receive the same reference standard?

Yes/no/unclear

Were all patients included in the analysis? N=31 patients’
data is not included (those in which OFC was not performed)

Yes/no/unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?

RISK: LOW/HIGH/UNCLEAR
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Study: Zeng 2019

Phase 2: Flow diagram.

Paediatric Gl clinic
1-12 months age

n =508
. Excluded
” n =455

Suspected CMPA
n =53
R Excluded:
”| Disagree OFCn=9
! Acute infectionn =5
> =
OFC SerumIgE>5n=1
n =38
Y Y
OFC positive OFC negative
n=24 n=14
Y Y
CoMiSS CoMiSS
n=24 n=14
Y Y A Y
CMPA+ CMPA- CMPA+ CMPA-
TP =21 FN=3 FP =3 TN =11




141 Phase 3: Risk of bias and applicability judgments.

142
DOMAIN 1: PATIENT SELECTION
A. Risk of Bias

Describe methods of patient selection:

appropriate symptoms were included

All infants 1-12 months consulted at the paediatric Gl clinic were selected and those with

Was a consecutive or random sample of patients enrolled?
All eligible infants consulted at clinic were enrolled

Yes/no/unclear

Was a case-control design avoided?

Yes/no/unclear

Did the study avoid inappropriate exclusions?

Reference standard was applied to all infants that had
CoMiSS score. Small number of infants were excluded
because parents refused OFC or they had an infection

Yes/no/unclear

Could the selection of patients have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

No prior testing in the children for CMPA

Describe included patients (prior testing, presentation, intended use of index test and setting):
Appropriate setting in a paediatric Gl clinic and score used for detecting CMPA

Is there concern that the included patients do not match
the review question?

CONCERN:
LOW/HIGH/UNCLEAR

143
144

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

CoMiSS symptom score assessed

Describe the index test and how it was conducted and interpreted:

Completed by GI physicians who had appropriate training on how to complete the score

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes/no/unclear

If a threshold was used, was it pre-specified?
The cut-off and values for sensitivity and specificity were
calculated using the data

Yes/no/unclear

Could the conduct or interpretation of the index test
have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or
interpretation differs from the review question?

CONCERN:
LOW/HIGH/UNCLEAR

145

146
DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias

blinded to results of CoMiSS

Describe the reference standard and how it was conducted and interpreted:
Oral food challenge was used, the gold standard test for CMPA
Conducted by Gl physician using appropriate protocol. Not clear whether the physician was

Is the reference standard likely to correctly classify the target
condition?
Not DBPCFC

Yes/no/unclear




Were the reference standard results interpreted without
knowledge of the results of the index test?

Yes/no/unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?

RISK: LOW/HIGH/UNCLEAR

B. Concerns regarding applicability

Is there concern that the target condition as defined by
the reference standard does not match the review
guestion?

CONCERN:
LOW/HIGH/UNCLEAR

147
148

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

excluded from the 2x2 table (refer to flow diagram):

Describe any patients who did not receive the index test(s) and/or reference standard who were

All infants who had CoMiSS had an OFC and were all included in the analysis
Exclusions: refused OFC (n=9), acute infection (n=5), serum IgE > 5.0 (n=1)

Describe the time interval and any interventions between index test(s) and reference standard:
Not clear when OFC was done in relation to completion of CoMiSS

Was there an appropriate interval between index test(s) and
reference standard?
Not clear when OFC took place

Yes/no/unclear

Did patients receive the same reference standard?

Yes/no/unclear

Were all patients included in the analysis?

Yes/no/unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?

RISK: LOW/HIGH/UNCLEAR
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Supplementary File 7. Additional test accuracy data reported by, or calculated based on data reported in, diagnostic test accuracy
studies on CMPA questionnaire and CoMiSS™. Additional data consists of area under the curve (AUC) and positive and negative

likelihood ratios.

Cut-off

Study score

CMPA questionnaire

Gibbons, >6
2012 (max 24)
Gibbons, >6
2012 (max 15)

CoMiSS™ (for its earlier SBS version)

At presentation

Prasad, 2018+ =12

Salvatore, >9
2019

Salvatore,

2019 212

TP

38

38

55

16

7

FP FN TN

Sensitivity
[95% CI]

0.88
[0.75, 0.96]

0.81
[0.67, 0.91]

0.79
[0.67, 0.87]

0.84
[0.60, 0.97]

0.37
[0.16, 0.62]

Specificity
[95% CI]

0.71
[0.54, 0.84]

0.93
[0.80, 0.98]

0.38
[0.14, 0.68]

0.86
[0.67, 0.96]

0.93
[0.76, 0.99]

Reported

area under

the curve
(AUC)

0.89

0.68

0.91

Likelihood
ratios

LR+ 3.02
LR-0.16

LR+ 11.1
LR-0.21

LR+ 1.28
LR- 0.56

LR+ 5.16
LR-0.68

LR+ 5.89
LR-0.18



Selbuz, 20208

Sirin Kose,
2019t

Sirin Kose,
2019t

Vandenplas,
201471

Zeng, 2019

2125

At 1-month after ED

Sirin Kose,
20197

Sirin Kose,
20197

Vandenplas,
201471

2 25%
decrease
after 4-
week ED
2 50%
decrease
after 4-
week ED
2 50%
decrease
after 4-
week ED

168

49

49

84

38

49

49

85

43

34

58

21

48

41

45

11

15

26

14

11

15

0.88
[0.75, 0.95]

0.69
[0.55, 0.82]

0.69
[0.58, 0.79]

0.88
[0.68, 0.97]

0.98

[0.89, 1.00]

0.84
[0.70, 0.93]

0.76
[0.63, 0.86]

Not estimable

Not estimable

Not estimable

0.79
[0.49, 0.95]

Not estimable

Not estimable

0.58
[0.37, 0.77]

0.57

0.89

LR+ 4.08
LR-0.41

LR+ 1.80
LR-0.41
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Supplementary file 8. Forest plots for test accuracy of CoMiSS tool and CMPA

guestionnaire.

CoMiSS at presentation

Study

Prasad 2018

Salvatore 2019

Salvatore 2019 ROC-determined
Selbuz 2020

Sirin Kose 2019

Sirin Kose 2019 ROC-determined
Vandenplas 2014

Zeng 2019

CoMiss after 1-month ED

Study

Sirin Kose 2019

Sirin Kose 2019 ROC-determined
Vandenplas 2014

CMPA questionnaire

Study

TP FP

w
=
WOoOOoOOORNO®

TP FP
48

45 1

TP

Gibbons 2012 Original questionnaire 38
Gibbons 2012 Reduced questionnaire 38

FP
12

TN Cut-off Sensitivity (95% Cl) Specificity (95% CI)

5 > 12 0.79[0.67, 0.87] 0.38 [0.14, 0.68]
26 > 12 0.37[0.16, 0.62] 0.93 [0.76, 0.99]
24 >9 0.84 [0.60, 0.97] 0.86 [0.67, 0.96]

0 >125 Not estimable Not estimable

0 > 12 0.69 [0.55, 0.82] Not estimable

0 > 10 0.88 [0.75, 0.95] Not estimable

0 >12 0.69[0.58, 0.79] Not estimable

11 > 5.5 0.88[0.68, 0.97] 0.79 [0.49, 0.95]

TN Cut-off Sensitivity (95% ClI) Specificity (95% CI)
0 > 50% decrease 0.98 [0.89, 1.00] Not estimable
0 > 25% decrease Not estimable Not estimable

15 > 50% decrease 0.76 [0.63, 0.86] 0.58 [0.37,0.77]

FN TN Cut-off Sensitivity (95% CI) Specificity (95% ClI)
29 >6 0.88[0.75, 0.96] 0.71[0.54, 0.84]
9 38 >6 0.81[0.67, 0.91] 0.93 [0.80, 0.98]
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