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ABSTRACT

Background: Heterogeneity in outcome reporting and inconsistent use of outcome measurement instruments in allergy and
clinical immunology research affects the comparability, synthesis, and clinical applicability of study findings. Harmonisation
efforts, particularly Core Outcome Set (COS) development, aim to address these challenges by establishing standardised,
evidence-based and consensus-driven outcome recommendations. This systematic review aims to map available COS and other
harmonisation processes (HP) in allergy and clinical immunology, evaluate their methodological approaches, and assess their
alignment with established development standards.

Methods: We systematically searched MEDLINE, EMBASE, and the COMET Initiative database until June 7, 2024 to iden-
tify COS and HP. We included studies if they provided recommendations on ‘core’ outcomes and/or outcome measurement
instruments. Data extraction included disease focus, methodological approach, stakeholder involvement, and adherence to the
Core Outcome Set-STAndards for Development criteria. We synthesised the data at the initiative (process) level rather than the

Abbreviations: ACQ-6, asthma control questionnaire (6-item version); ACT, asthma control test; ADCT, atopic dermatitis control tool; C-ACT, childhood asthma
control test; COMS, core outcome measurement set; COMSA, core outcome measurement set for asthma; COREOS, core outcome set for eosinophilic oesophagitis;
COS, core outcome set; COS-STAD, Core Outcome Set-STAndards for Development; CU-Q20L, chronic Urticaria questionnaire on quality of Life; DLQI, Dermatology
Life Quality Index; DSQ, dysphagia symptoms questionnaire; EAACI, European Academy of Allergy and Clinical Immunology; EASI, Eczema Area and Severity
Index; EEsAI, Eosinophilic Esophagitis Activity Index; EoE-QoL-A, adult eosinophilic oesophagitis quality of life; EREFS, eosinophilic esophagitis endoscopic
reference score; FEV1, forced expiratory volume in one second; FVC, forced vital capacity; GA2LEN, Global Allergy and Asthma European Network; HAE, hereditary
angioedema; HOME, harmonising outcome measures for eczema; HP, harmonisation processes; IgE, Immunoglobulin E; LABA, long-acting beta agonist; NRS-11,
numeric rating scale (11-point version); OMI, outcome measurement instruments; PAQLQ, paediatric asthma quality of life questionnaire; PedsQL, paediatric quality
of life inventory; PEESS, Paediatric Eosinophilic Esophagitis Symptom Score; PERN, paediatric emergency research networks; POEM, patient-oriented eczema
measure; PRISMA, preferred reporting items for systematic reviews and meta-analyses; SABA, short-acting beta agonist; SAQ, standardised asthma quality of life
questionnaire; TAI, test of adherence to inhalers; UAS, Urticaria Activity Score; WPAI, work productivity and activity impairment questionnaire.
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publication level because harmonisation initiatives are frequently iterative and reported across multiple papers (e.g., protocol,
Delphi rounds, consensus statement, and subsequent instrument-selection outputs).

Results: A total of 15,612 records were identified, with 44 studies (representing 22 initiatives both finished and in develop-
ment) meeting inclusion criteria. The majority of initiatives focused on asthma (n=9), followed by eczema (atopic dermatitis
n=2; hand eczema =1; eczema = 1), urticaria (n =2), allergic rhinitis (n = 2), chronic rhinosinusitis (n = 1), celiac disease (n=1),
Immunoglobulin E (IgE)—mediated food allergy (n=1), eosinophilic esophagitis (n=1), and hereditary angioedema (n=1). No
COS or HP addressed drug allergy, anaphylaxis, or other immune-mediated allergic conditions. ‘Quality of life’ was consistently
included in all COS with ‘signs and symptoms’, ‘exacerbations’ and ‘disease control’ frequently selected as well. Methodological
approaches to COS development varied widely, with most employing Delphi surveys, consensus meetings, and stakeholder in-
volvement, though levels of engagement differed. COS developers inconsistently adhered to Core Outcome Set-STAndards for
Development criteria, with some initiatives demonstrating rigorous methodology while others lacked transparency in key devel-
opmental steps.

Conclusion: This review highlights growing efforts to harmonise outcome assessment in allergy and clinical immunology.
Major gaps remain in coverage and methodological rigour. Quality of life and patient-reported symptoms are frequently rec-
ommended outcomes, yet definitions and measurement tools are inconsistent. Strengthening methodological consistency and
expanding COS development to neglected areas are critical next steps to improve outcome reliability and comparability in the

field.

1 | Introduction

Heterogeneous outcome reporting and the inconsistent use of
outcome measurement instruments (OMI) in clinical research
across the fields challenge the reliability, comparability, and
synthesis of study findings [1]. In clinical trials and other re-
search contexts, the absence of standardised outcomes can lead
to selective reporting, serve as a barrier to meta-analyses and
the translation of research results into clinical practice as well
as contribute to research waste [2].

The rapid evolution of research and clinical practice in allergy
and clinical immunology resulted in substantial heterogeneity
in the outcomes and OMI used [3]. Outcome harmonisation
initiatives sit on a continuum. A core outcome set (COS), rec-
ognised as the ‘gold standard’ [4], specifies what outcome do-
mains should be measured and reported, as a minimum, for
a given condition, population, and setting [5]. A core outcome
measurement set (COMS) complements a COS by specifying
how to measure those outcomes, including the preferred mea-
surement instruments, definitions, timing and recall periods,
where relevant. We use the term harmonisation processes (HP)
for consensus-based initiatives that recommend standard out-
comes and/or measurement instruments but are not explicitly
framed as COS/COMS (e.g., endpoint standardisation state-
ments, taskforce recommendations, or registry outcome har-
monisation frameworks).

Despite the increasing number of COS and other harmonisa-
tion activities for different allergic/immunological conditions
such as asthma [6-14], eczema [15-18], and food allergy [19, 20],
there remains considerable variability in the methodologies
employed and in the extent to which these processes adhere to
established development standards, such as the Core Outcome
Set-STAndards for Development (COS-STAD) [5]. While har-
monisation efforts are important, uptake of COS into research
remains suboptimal [21] influenced by both development-
stage factors—such as stakeholder involvement and ease of

implementation—and broader external elements like regulatory
support and community awareness.

Although COS are increasing in allergy and clinical immunol-
ogy, their development for each disease condition is currently
haphazard and opportunistic and therefore risks the same incon-
sistency that justified the need for COS in the first place. A sys-
tematic review of harmonisation processes in allergy and clinical
immunology might inform targeted and systematic COS develop-
ment. Unlike prior reviews that focused on single diseases, this
review provides a field-wide mapping across allergy and selected
clinical immunology conditions and includes COS, COMS and
other harmonisation initiatives, synthesised at the initiative level
with COS-STAD appraisal. Selected immunological conditions
were included because they are commonly managed within al-
lergy/immunology services and share methodological challenges
with allergic diseases, including rarity, phenotypic heterogeneity
and the need for patient-reported and registry-based outcomes.
We therefore systematically reviewed outcomes and measure-
ment instruments from harmonisation processes conducted in
the field of allergy and clinical immunology.

2 | Methods

This systematic review is reported in accordance with the rec-
ommendations set forth by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement.
The review was registered with the National Institute for Health
Research's PROSPERO 2024 CRD42024564904. Available from:
https://www.crd.york.ac.uk/prospero/display_record.php?ID=
CRD42024564904 on Jul 10, 2024.

2.1 | Search Strategy

A systematic electronic search of MEDLINE and EMBASE data-
bases via OVID covered a period from inception to June 7, 2024,
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Key Messages

« Core Outcome Sets (COS) exist for asthma, eczema,
and food allergy but not for anaphylaxis or immuno-
logical conditions.

 Quality of life and symptoms were most commonly
recommended outcomes across COS and harmonisa-
tion processes.

« Methodological rigour and stakeholder involvement in
outcome harmonisation initiatives remain inconsist-
ent across development processes.

using both free-text and MeSH terms. An additional search was
conducted via the Core Outcome Measures in Effectiveness
Trials (COMET) initiative registry (https://comet-initiative.
org/) with the final search updated on March 4, 2025. The de-
tailed search strategies are available in Table S1.

2.2 | Eligibility Criteria
2.2.1 | Conditions of Interest

Any allergic condition or primary immunodeficiency was el-
igible for inclusion. This includes COS related to all allergy
conditions as per the 2023 Novel Classification of Allergic
Disorders [22]. For studies pertaining to immunological con-
ditions, we drew upon the 2017 IUIS Phenotypic Classification
for Primary Immunodeficiencies [23], specifically focusing on
Groups I, II, and III. Immunological conditions focusing on
groups 1V, V, VI, VII, VIII, IX from the 2017 IUIS Phenotypic
Classification for Primary Immunodeficiencies were excluded
from analysis.

All COS/core outcome measurement set (COMS)/outcome har-
monisation consensus processes were eligible, regardless of
whether they focused on a specific demographic (e.g., adults or
children) or targeted a particular intervention or exposure (e.g.,
drug, medical device).

2.2.2 | Outcomes of Interest

‘Core’ (most critical) outcomes, outcome measurement instru-
ments/definitions as defined within the reviewed COS/COMS/
HP for the allergic and immunological conditions recommended
for research purposes (including clinical trials) and clinical
practice.

2.2.3 | Types of Studies

Any outcome harmonisation efforts were included when they
(1) addressed diseases in allergy and clinical immunology; (2)
provided recommendations regarding outcomes/endpoints
and/or outcome measurement instruments/definitions; and (3)
published in English. Studies were included regardless of the

methodology used and intended settings (e.g., clinical trials,
research, clinical practice, etc.). Studies were excluded if they
focused solely on patients' perspectives of outcomes as per ear-
lier similar evidence syntheses [24], reported on outcome usage
without developing a core set, involved animals, reported the
use of an existing COS, were based on a single author's opinion,
or if they were clinical trials, observational studies, letters, con-
ference abstracts, editorials, or commentaries.

2.2.4 | Types of Participants

All COS/COMS, HP studies were included unless they solely in-
volved patient perspective.

2.3 | Study Selection and Data Extraction

Articles identified in EMBASE and MEDLINE databases were
transferred into Covidence systematic review software, Veritas
Health Innovation, Melbourne, Australia. To reduce potential
selection bias, pairs of authors (N.X., K.P,, E.A., S.X., N.D,,
M.E.) independently screened the same titles and abstracts of
the identified studies and reviewed all the studies for suitabil-
ity for full-text assessment. Articles and protocols identified
in the COMET database were also independently screened for
suitability. Any disagreements between the screeners were re-
solved via consensus or team discussion with the involvement of
at least two additional reviewers (A.D., D.Mu). Data extraction
was also conducted independently by the same pairs of authors.
Extracted data included the condition of interest, type of pro-
cess, intended setting, intervention and population, demograph-
ics of the study participants, methodology used for the outcome/
OMI selection, process results, conflict of interest handling, and
funding source.

2.4 | Study Definitions and Mapping

In this study, we define the ‘COS’ as one in which authors clearly
outline their aim to develop a core set of outcomes. ‘COMS’ is de-
fined when authors recommend OMI for ‘core outcomes’ assess-
ment. The ‘HP’ was defined as an effort to align outcome/OMI
collection practices and provide recommendations on which
outcomes should be measured in specific settings. HP included,
for example, endpoint standardisation statements, taskforce po-
sition papers and registry outcome harmonisation frameworks
when they provided explicit recommendations on a minimum
set of outcomes and/or measurement instruments for a defined
condition/setting. We did not include routine clinical practice
guidelines that simply recommend endpoints within guideline
development; guideline-adjacent documents were included only
if they reported an explicit outcome harmonisation exercise
(e.g., consensus-based standardisation of endpoints for trials/
registries/clinical practice).

COS and harmonisation processes were mapped over the
European Academy of Allergy and Clinical Immunology
(EAACI) nomenclature of allergic diseases and hypersensitivity
reactions [22].
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FIGURE1 | PRISMA flow chart. *Wrong phenomenon includes studies focused on the development of core datasets for registries only, studies

on COS uptake/implementation, and studies on mixed conditions. ¥Wrong design includes review papers, clinical trials, and observational studies; %

Non-peer-reviewed publications include conference abstracts, letter/correspondence, news/notes, and opinion articles.

2.5 | COS-STAD Assessment

Pairs of authors (N.K., K.P., E.A., S.K., N.D., M.E.) inde-
pendently evaluated each study against the COS-STAD guide-
lines. This assessment included 12 criteria representing the
11 minimum standards (Tables S2, S3). Each criterion was
rated as ‘yes’ (meeting the standard), ‘no’ (not meeting the

standard), or ‘unsure’ (uncertain if the standard was met). All
assessments were then discussed with the team and a third
additional reviewer (A.D.). Initiatives in development were
mapped descriptively but were not used to draw conclusions
about methodological rigour. COS-STAD ratings were based
on available reporting; when information was not reported,
items were rated as ‘unclear’.
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Figure 2. ACD, allergic contact dermatitis; AD, atopic dermatitis; AERD, aspirin-exacerbated respiratory diseases; AGEP, acute generalized exanthematous pustulosis; AR. Allergic rhinitis; ARC, allergic rhi
inophilia and systemic EoE, eosinophili itis; FPIES, food protein-induced itis syndrome.

reaction with

is; CRS, chronic rhi

is; DRESS, severe drug

* All types of processes that focus on urticaria, including chronic forms, are included in the table T All type of processes that might incorporated AD are included

@ completed COS process (@) Completed COS&COMS process (@) Completed HP process @) Ongoing HP or COS process

No HP or COS process identified

FIGURE 2 | Availability of core outcome sets and outcome harmonisation processes in allergy and clinical immunology mapped over the

European Academy of Allergy and Clinical Immunology (EAACI) classification.

3 | Results
3.1 | Synthesis

A total of 15,612 items were identified from searching MEDLINE
and EMBASE databases. After removing duplicates, 11,423 pub-
lished records remained (Figure 1). Based on title and abstract
screening, 11,346 publications were excluded. A full-text review
was conducted for 77 published studies and 83 studies identified
through other sources (81 from the COMET database via initial
search and two via discussions with experts in the field). One
study was added as a result of an updated search. As a result,
our systematic review included 44 unique papers, representing
results from 14 completed initiatives with eight initiatives cur-
rently under development (Table S4).

3.2 | Included Initiatives

The availability of COS and HP varied substantially across the
field (Figure 2). Asthma was by far the condition most frequently
targeted for the harmonisation efforts, with seven projects com-
pleted [7, 9-14] and two [6, 8] currently under development. In
contrast, only one process for hereditary angioedema was iden-
tified for clinical immunology [25] and none for anaphylaxis and
drug allergy. Other initiatives, developed or currently under de-
velopment, included eczema [15-18] urticaria [26, 27], allergic
rhinitis [28, 29], chronic rhinosinusitis [30], celiac disease [31],
immunoglobulin E (IgE)-mediated food allergy [19] and eosino-
philic esophagitis [20].

Twelve out of 14 initiatives targeted both adults and children.
One process focused exclusively on the paediatric population
[13], and the other exclusively on adults [30]. COS were fo-
cused on: clinical research [7, 10, 13-15, 19, 20, 25, 27], dual

research-clinical practice settings [12, 18, 27, 32-34], or clinical
practice alone [9, 11]. Detailed information on recommended
outcomes/OMI for each included process is available in Table 1.

Studies employed varied methodologies for outcome selection,
including Delphi surveys and/or consensus meetings, and stake-
holder consultations. The Supporting Information provides de-
tailed methodology of the included studies (Tables S5, S6).

Across the 14 completed initiatives, COS/COMS demonstrated
higher adherence to COS-STAD criteria than HP (median 12/12
criteria met [range 9-12] vs. median 6/12 [range 3-9]; Table S3).
Lower adherence among HP was most commonly driven by lim-
ited patient involvement and the absence of pre-specified scor-
ing/consensus procedures.

3.3 | Asthma

Nine initiatives (five COS [6, 8, 10, 13, 14] and four HP
[7, 9, 11, 12]) were designed to address asthma (Table 1). All
three finalised COS were developed for clinical trials, each tar-
geting specific subpopulations. The COS for moderate-to-severe
asthma (coreASTHMA) [14] and the COMS for severe asthma
(COMSA) [10] were both designed for use in adult and paedi-
atric populations. However, the COS developed by Sinha et al.
[13] was specifically intended for clinical trials in paediatric
asthma only.

The earliest COS initiative was conducted by Sinha et al. [13]
targeting all childhood asthma clinical trials; four measurement
outcomes were suggested: ‘symptoms’, ‘exacerbations’, ‘quality
of life’ (QoL), and ‘mortality’, but no COMS process has ever
been completed. CoreASTHMA [14] was completed in 2021 and
agreed that the following outcomes should be used in clinical
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trials of pharmacological interventions for moderate-to-severe
asthma: ‘severe’ asthma exacerbation defined by events requir-
ing systemic corticosteroids for >3 days and/or hospitalisation/
emergency room visit for asthma requiring systemic corticoste-
roids, ‘asthma-specific hospital stay or admission’ assessed as a
stay in a hospital bed, in any setting for >24h, or being admit-
ted regardless of the duration owing to asthma, and the num-
ber of ‘asthma-specific emergency department visits’, ‘change
in asthma control’, and ‘asthma-specific (or severe asthma-
specific) QoL’. While coreASTHMA provides examples of exist-
ing instruments that can be used to measure ‘change’ in asthma
control and ‘asthma’-specific (or severe asthma-specific) ‘QoL), it
was highlighted that current measures of asthma-specific QoL
are not considered to accurately capture the patient experience
and further work is needed to address this issue.

COMSA [10] aimed specifically at severe asthma biological ther-
apies and acknowledged building upon the coreASTHMA proj-
ect, in particular to focus on closing the gaps for the outcomes
where the measurement instruments have not been agreed upon.
The recommended COS included ‘lung function’ measured
with forced expiratory volume in one second (FEV1), ‘asthma-
specific QoL assessed by Severe Asthma Questionnaire (SAQ)
in adults and Paediatric Asthma Quality of Life Questionnaire
(PAQLQ) for children, ‘asthma control’ investigated by Asthma
Control Questionnaire (ACQ-6) for adults (should be reported
as the Asthma Control Questionnaire-5 to describe symptoms
and rescue medication use separately), Asthma Control Test
(ACT) for children aged 12-18years, and Childhood Asthma
Control Questionnaire (C-ACT) for the paediatric population
aged 4-1lyears, as well as ‘healthcare utilisation measures’
estimated via maintenance oral corticosteroid use and severe
exacerbations.

Two other COS processes are ongoing: one with Paediatric
Emergency Research Networks (PERN) [8], which aims at clin-
ical trials of interventions for acute severe paediatric asthma,
and another that looks into TCM interventions [6].

All three finalised processes included multiple rounds of Delphi,
while coreASTHMA and COMSA also held consensus meet-
ing(s) with substantial involvement from patient representatives
throughout. Industry was involved in the voting process (<10%
of voting participants) in coreASTHMA and COMSA, but not
Sinha et al. [13]. Both core ASTHMA and COMSA met all COS-
STAD criteria (Appendix S1, Table S3), while Sinha et al. [13] COS
met nine out of eleven. COMSA was the only process in asthma
appraising measurement instruments using COnsensus-based
Standards for the selection of health Measurement Instruments
(COSMIN) methodology.

Apart from COS initiatives, four HP were developed across this
time period. A diverse range of asthma outcomes and OMI were
proposed across them. While some outcomes, such as ‘exacerba-
tions’, ‘asthma control’, ‘QoL’, and ‘healthcare utilisation’, were
consistently highlighted across different frameworks, others,
like biomarkers, medication adherence, and patient satisfaction,
were included in select processes. Exacerbations were defined
as requiring systemic corticosteroids for at least 3days and/or
hospitalisation or emergency room visits (19), while asthma
control was assessed using composite scores (8, 20), changes

in medication use, and pulmonary function tests (FEV1/FVC
ratios). Suggestions regarding the ‘healthcare utilisation’ as-
sessment included emergency department visits, hospital ad-
missions, unscheduled physician visits, and treatment-related
resource use, whereas no QoL instrument is recommended as a
core. One process [9] also incorporated broader patient-centred
outcomes, such as missing school or workdays and patient sat-
isfaction with care. One included HP focused on achieving
consensus on the most relevant patient-reported measurement
set [11], rather than outcomes. The recommendations included
using the following measures (ACT, TAI mini-AQLQ, mMRC,
dispensing register, EQ-5D, MMAS) in clinical practice in se-
vere asthma.

3.4 | Eczema

Four initiatives focus on eczema, with two addressing atopic
dermatitis/eczema and two focusing on hand eczema and ec-
zema more broadly. The Harmonising Outcome Measures for
Eczema (HOME) initiative previously developed a COS for
clinical trials [18] and is developing a ‘pick and choose’ list of
feasible instruments, covering adult and paediatric clinical prac-
tice settings. Another ongoing initiative is developing a COS for
Traditional Chinese Medicine (TCM) interventions for atopic
dermatitis [16].

The other two initiatives focused on hand eczema and eczema
in general are ongoing with one developing a COS for hand ec-
zema [17], while the other is focused on TCM interventions for
eczema [15].

The HOME initiative [18] included three initial rounds of Delphi
surveys, followed by 10 meetings, with strong engagement from
patient representatives, with 13% participating in Delphi sur-
veys and an average of 15% in subsequent consensus meetings,
respectively. HOME firmly adhered to all COS-STAD criteria.
All outcome measurement instruments were appraised using
COSMIN methodology. HOME COS for clinical trials included
‘clinician-reported signs’ measured by the Eczema Area and
Severity Index (EASI), ‘patient-reported symptoms’ assessed
through the Patient-Oriented Eczema Measure (POEM), peak
11-point numerical rating scale (NRS-11) in the past 24h for
‘itch intensity’ and ‘long-term control’ measured by Recap of
atopic eczema (RECAP) or Atopic Dermatitis Control Tool
(ADCT). Recommended measures for evaluating ‘QoL’ were the
Dermatology Life Quality Index (DLQI) for adults, the Children's
Dermatology Life Quality Index (CDLQI) for children, and the
Infants’ Dermatitis Quality of Life Index (IDQoL) for infants.

For clinical care, HOME developed a list of feasible, validated
instruments from which clinicians can pick and choose, depend-
ing on their needs and preferences. These included ‘clinician-
reported signs’ measured by Investigator's Global Assessment
(IGA) multiplied by or measured concurrently with a body
surface area (BSA), EASI, or Validated Investigator Global
Assessment for Atopic Dermatitis (VIGA-AD); patient-reported
symptoms assessed by Patient-Oriented SCORing for Atopic
Dermatitis (PO-SCORAD), POEM, Peak 24-h Peak Pruritus
Numerical Rating Scale(NRS-itch), and Average 1-week NRS-
itch using the Patient-Reported Outcomes Measurement
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Information System (PROMIS) Itch Questionnaire; and disease
control measured by RECAP or ADCT. A workaround for iden-
tifying appropriate measurements for eczema-specific QoL and
patient global assessment in clinical practice is ongoing.

3.5 | Food Allergy

Two COS development processes are conducted in relation to
food allergy. The Core Outcome Measures for Food Allergy
(COMFA) [19] covered IgE-mediated food allergy, while the core
outcome set for therapeutic studies in eosinophilic esophagitis
(COREOS) [20] is the only project covering any type of non-IgE-
mediated food allergy.

COMFA [19] developed a COS for clinical trials and observa-
tional studies and reached an agreement that ‘allergic symptoms’
and ‘QoL’ should be measured. COMFA followed all COS-STAD
criteria and methodology included a systematic review of previ-
ously used outcomes, pre-Delphi workshops, a two-stage Delphi
process, and a consensus meeting. Patient representatives par-
ticipated throughout the process, with 53% representation in the
Delphi process and 20% in a consensus meeting. Industry was
not involved in the decision-making process. The COMS process
has not been launched, and the OMI for core outcomes is yet to
be defined.

COREOS [20] aimed at clinical trials and observational studies
of pharmacological and dietary interventions and recommended
measuring ‘histopathology’ with peak oesophageal eosino-
philia and histologic remission, ‘endoscopy’ with Eosinophilic
Esophagitis Endoscopic Reference Score (EREFS), ‘patient re-
ported symptoms’ with Dysphagia Symptoms Questionnaire
(DSQ) and Eosinophilic Esophagitis Activity Index (EEsSAI) for
adults and Paediatric Eosinophilic Esophagitis Symptom Score
(PEESS v2.0) for children, and ‘QoL’ with eosinophilic QoL ques-
tionnaire (EoE-QoL-A) in adults and PedsQL EoE Module for
children. To inform the long list of outcomes, literature system-
atic reviews were conducted as well as surveys of people with
lived experience among 190 individuals. The outcome voting
process consisted of an expert Delphi and consensus meeting
(however, patient representatives were not involved). COREOS
met all COS-STAD criteria but one (it was unclear whether am-
biguity of language used in the list of outcomes was avoided).
Industry was not involved in the voting process.

3.6 | Coeliac Disease

One HP [31] was conducted for coeliac disease aimed to stan-
dardise outcomes in clinical trials for both paediatric and adult
populations. Recommended outcomes include ‘histology’,
‘Serology with IgA TG2 and IgG DGP assessment, ‘clinical out-
come assessment (including patient-reported outcomes)’, and
‘health-related QoL.

The methodology included a systematic literature review and a
task force group that provided recommendations with two pa-
tient representatives among the experts. Industry did not partic-
ipate in the process, and seven out of eleven COS-STAD criteria
were met.

3.7 | Urticaria

The Global Allergy and Asthma European Network (GA2LEN
[27] conducted a single HP for urticaria), aimed at clinical trials
and clinical practice, covering all age groups. Recommended
outcomes that need to be assessed include ‘symptoms’ mea-
sured with Urticaria Activity Score (UAS) and ‘QoL’ assessed
by the Chronic Urticaria QoL Questionnaire (CU-Q20L). The
methodology included expert discussions with no involve-
ment from patient representatives. Industry did not partici-
pate in the process, and four out of eleven COS-STAD criteria
were met.

3.8 | Allergic Rhinitis

We found two COS initiatives aimed at allergic rhinitis. Both
were ongoing and focused on developing COS for TCM inter-
ventions [28, 29].

3.9 | Chronic Rhinosinusitis

The Chronic Rhinosinusitis Outcome MEasures (CHROME)
initiative [30] developed a COS for chronic rhinosinusitis. The
recommended core set consisted of 15 outcomes over four do-
mains. While a COMS has not been conducted by the initiative,
some provisional recommendations regarding how to measure
these outcomes were given by the steering committee.

The CHROME initiative [30] included a systematic literature re-
view, a patient and practitioners’ survey to inform the long list,
and a two-round Delphi survey. Patients' representatives were
involved throughout the process, from identifying the poten-
tial outcomes to reviewing definitions and participating in the
Delphi process. CHROME met all COS-STAD criteria.

3.10 | Other Allergic Diseases

As for other allergic conditions, we failed to identify COS or HP
for venom allergy, drug allergy, induced drug-cytopenia, acute
phase of hypersensitivity pneumonitis, drug-induced vasculitis,
serum sickness, and FPIES.

3.11 | Clinical Immunology

Across clinical immunology, only one COS has been developed.
The Acute Treatment Outcomes in Hereditary Angioedema
(AURORA) project [25] developed a COS aimed at clinical tri-
als. ‘Change in overall symptom severity at one predetermined
point between 15min and 4 h after treatment’, ‘time to end of the
progression of all symptoms’, ‘need for rescue medication during
the entire attack’, ‘impairment of daily activities’, and ‘treatment
satisfaction’ were the recommended outcomes. OMI for these
outcomes has not yet been defined. The methodology included
a systematic review and a Delphi process involving patient rep-
resentatives. Industry participated in the voting and decision-
making process. AURORA met nine out of eleven COS-STAD
criteria.
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outcome domains reported across COS and harmonisation initiatives. Domain definitions vary: in Khaleva et al. [10], Healthcare utilisation includes

maintenance of oral corticosteroids and severe exacerbations, which are displayed separately here. In Tejwani et al. [14] and Busse et al. [7], this do-

main refers to asthma-specific hospital and emergency visits. In Petersen et al. [25], outcomes for acute attacks were separated into Symptoms and

Disease control. Details of outcome grouping are available in Appendix S1, Table S7.

4 | Discussion

The findings of this systematic review highlight both the prog-
ress made and the ongoing challenges in the COS development
and HP in allergy and clinical immunology. Despite a growing
number of initiatives aimed at outcome reporting standard-
isation, substantial variability remains in the methodology
employed and in the degree of adherence to established COS
development standards. While conditions such as asthma and
atopic eczema have received considerable attention, significant
gaps remain regarding other allergic and immunological condi-
tions, including drug allergy and anaphylaxis. Although many
COS initiatives incorporate patient perspectives and stakeholder
consensus, actual incorporation of such viewpoints [35] in clin-
ical research and practice is inconsistent, thus limiting their
impact. These findings highlight the need for harmonisation
efforts that ensure methodological consistency, wider disease
coverage, and stronger patient involvement, alongside greater
engagement with regulatory bodies and policymakers to sup-
port COS adoption in research and practice.

Some key themes emerged across COS developed in allergy
and clinical immunology, reflecting shared priorities and pref-
erences across stakeholders regardless of the disease they rep-
resent. ‘QoLl’ and ‘symptoms’ were consistently prioritised,
highlighting the importance of patient-centred outcomes that
address both subjective experiences and clinical manifestations
(Figure 3). Beyond their clinical relevance, measures of quality
of life (QoL) are also important in calculating quality-adjusted
life years (QALYs), a key metric in cost-effectiveness analyses
of clinical interventions [36]. ‘Exacerbations’ and ‘disease con-
trol’ were also common among critically important outcomes,
particularly in asthma-related COS, reflecting their relevance in
monitoring chronic disease progression and treatment efficacy.
Regulatory agencies, such as the European Medicines Agency
and the U.S. Food and Drug Administration, have historically
emphasised investigator-reported outcomes, considering them
more objective and reliable than patient-reported outcomes [37].
In fact, the FDA does not accept patient-reported outcomes as
a stand-alone primary measure of efficacy, whereas the EMA
does. This preference arises from concerns about the potential
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subjectivity and variability inherent in patient-reported out-
comes, which can introduce data interpretation and consistency
challenges. However, there is an obvious growing body of evi-
dence [38] of the value that patient-reported outcomes bring to
understanding the patient's perspective, as seen in recent guid-
ance from regulatory agencies [39] encouraging the use of vali-
dated patient-reported outcome measures.

Several COS and HP were developed for asthma clinical trials,
each targeting different patient populations and treatment ap-
proaches. While they varied in scope and recommended out-
come measurement instruments, all consistently prioritised
‘exacerbations’ and ‘QoL’ as core outcomes. This may reflect
the clinical and economic importance of exacerbations, which
are readily measurable and frequently used in trials and guide-
lines, and the wide availability of validated QoL tools, which
have become standard for capturing patient-reported outcomes.
However, despite alignment on these key outcomes, it remains
unclear to what extent COS has been adopted into clinical tri-
als and thus translated into clinical guidelines, which may limit
their broader implementation in research and care. Although
each COS and some HP aimed at a slightly different aspect, the
number of initiatives is somehow worrying as outcome har-
monisation initiatives are aiming at standardisation. However,
availability of multiple COS/HPs may bring even more hetero-
geneity, with trialists lost between the guideline options being
unsure of which one is best to implement [40]. Given the risk
that multiple overlapping initiatives may generate further het-
erogeneity, coordinated prioritisation is needed. We suggest that
EAACI and/or GAZLEN, in collaboration with COMET, could
facilitate a coordination forum to (i) map existing sets, (ii) agree
on which COS/COMS should be considered ‘reference’ for key
trial contexts, and (iii) schedule planned updates aligned with
therapeutic advances.

Beyond development quality, uptake remains a key challenge.
Barriers include limited awareness among trialists, perceived
burden of additional data collection, uncertainty when multiple
overlapping recommendations exist, and, critically, the absence
of agreed measurement instruments for some core outcomes.
Practical strategies to increase utilisation include embedding
COS/COMS in trial registry templates and funding calls, journal
endorsement and enforcement (e.g., requiring reporting against
COS where available), and aligning COS/COMS outputs with
registries and guideline evidence-to-decision frameworks.

The harmonisation of core outcomes in eczema, urticaria,
and hereditary angioedema has made significant progress, yet
challenges in standardisation, implementation, and regulatory
alignment persist [35]. The HOME [18] initiative is one of the
most well-developed and exemplary initiatives across medical
fields. It has successfully established core outcomes for eczema
clinical trials and a list of feasible, validated instruments, incor-
porating clinician-reported signs, patient-reported symptoms,
long-term control and QoL measures.

While COS frameworks are well-established for asthma and
atopic eczema, they are still lacking for conditions such as
drug allergy, anaphylaxis, venom allergy, and drug-induced
hypersensitivity reactions, which is surprising considering
their high prevalence and health economic impact. Possible

reasons include phenotypic heterogeneity, variable triggers and
care pathways, and the episodic/acute nature of events such
as anaphylaxis, which reduces interventional trial volume and
complicates standardised follow-up windows. These areas also
span multiple research communities (allergy, emergency med-
icine, dermatology, pharmacovigilance), which can fragment
consensus-building. In addition, existing standardisation ef-
forts have often focused on case definitions and severity grading
rather than consensus-driven core outcome domains and mea-
surement instruments. The absence of COS for drug-induced
cytopenia, acute hypersensitivity pneumonitis, drug-induced
vasculitis, serum sickness, and FPIES suggests a potential as-
sessment of the need for further research efforts in these areas.
For eosinophilic esophagitis, the COREOS [20] initiative reached
an agreement on several critical outcomes, but the COMFA [19]
initiative reached a consensus regarding outcome domains; yet
measurement instruments for these outcomes remain unde-
fined, limiting clinical trial implementation and observational
research comparability.

Across all the processes suggesting measurement instruments,
only a limited number of initiatives [18] evaluated consid-
ered instruments using recommended COSMIN methodology
[10, 41], ensuring that recommended instruments are valid and
reliable. This is not unique to the field as implementation of
COSMIN methodology remains a challenge across COS devel-
opment processes, due to its methodological complexity [42].
COSMIN systematic reviews of outcome measurement prop-
erties [43] take very long time to complete, and some COS pro-
cesses do not incorporate them as a part of the process which
raises concerns regarding appropriateness of agreed-upon in-
struments use for the outcome assessment. One notable gap is
the lack of recall periods associated with outcome measure-
ment instruments. Despite their critical role in ensuring consis-
tency and interpretability of data—particularly for symptoms
and quality-of-life measures—most initiatives do not specify
the time frame over which outcomes should be assessed (e.g.,
past 24 h, past week). This limits comparability across studies
and may undermine the validity of meta-analyses and guide-
line recommendations.

Collaboration between COS/HP developers and regulatory
bodies remains challenging. This may originate from the im-
portance of an impartial stance by the regulators, which is
a backbone of transparent and unbiased decision-making.
However, the lack of interaction between academics, attempt-
ing to harmonise outcomes, and regulators, guiding the pro-
cess via formal advice on the appropriateness of outcomes and
measurement instruments/definitions for their assessment may
result in redundant activities and lack of COS implementation.
Future COS development should enhance engagement from
patient advocacy groups, regulatory agencies, policy makers,
healthcare professionals, methodologists, and trialists to en-
sure that outcome measures are clinically meaningful, patient-
centred, and widely accepted, while considering potential
mitigation strategies to prevent conflict of interest influence on
the decision-making process.

Multistakeholder engagement is another area for further im-
provement (Table S6). Handling of industry involvement in the
initiatives differed substantially, with some COS initiatives,
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such as COMSA and AURORA, involving industry stakehold-
ers throughout the process; some invited industry represen-
tatives to participate in discussions, but not voting [19] and
others excluded them entirely [7, 11-13, 20, 25, 30]. The COMET
Handbook recommends involving a wide range of stakeholders,
including industry representatives, in the development of COS
to ensure outcomes are relevant and widely applicable. At the
same time, it stresses the importance of managing potential
conflicts of interest transparently when industry is involved
[4]. Industry participation can take many forms and is seen as
particularly valuable, given that COS that do not align with reg-
ulatory requirements and industry capabilities are unlikely to
be adopted in practice. Industry professionals, often scientists
and regulatory experts, can significantly contribute to COS de-
velopment where regulatory involvement is otherwise difficult.
However, maintaining independence and avoiding bias is cru-
cial, and while funding from multiple companies without direct
content involvement is possible, there is often a risk of hidden
influence that must be carefully managed.

A key strength of this systematic review is its comprehensive
scope, covering HP and COS and COMS initiatives across the
field. By systematically identifying and synthesising these ef-
forts, the review provides a detailed overview of the current
landscape, highlighting the most critical outcomes and provid-
ing holistic perspective into the unmet needs. We have eval-
uated initiatives' adherence to COS-STAD criteria, offering
insights into methodological rigour across different initiatives.
Despite these strengths, several limitations must be acknowl-
edged. First, the reliance on published literature may have
led to the omission of unpublished or ongoing harmonisation
efforts, potentially underestimating the true extent of COS de-
velopment in the field. Additionally, while efforts were made to
evaluate methodological quality, the assessment of adherence to
COS-STAD criteria was based on available reports, and specific
aspects of the development process may not have been transpar-
ently documented. The heterogeneity of included studies, partic-
ularly in terms of methodology and intended applications, also
posed challenges in synthesis and comparison. This review did
not assess the real-world implementation or uptake of the identi-
fied COS in clinical trials and practice, which remains a crucial
aspect of their impact. Given heterogeneous terminology across
the field (e.g., ‘endpoint standardisation’, ‘outcome measures’,
‘recommendations’), some misclassification between COS and
broader HP is possible. We did not assess real-world uptake/
impact of identified initiatives in trials or practice; this requires
different methods (e.g., audits of trial registries and published
RCTs). Restricting inclusion to English-language publications
may also have introduced language bias.

This systematic review is the very first attempt to map outcome
harmonisation activity across allergy and clinical immunology,
identifying major gaps in disease coverage and methodological
consistency. Future efforts should prioritise neglected areas (in-
cluding drug allergy, anaphylaxis and venom allergy), strengthen
stakeholder inclusivity, and ensure measurement instrument
selection is addressed using robust methods. By providing a
field-wide overview of existing initiatives and unmet needs, this
review offers a roadmap for coordinated COS/COMS develop-
ment and implementation in allergy and clinical immunology.
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