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Abstract

The International Classification of Diseases (ICD) provides a common language for use worldwide as a diagnostic and clas-
sification tool for epidemiology, clinical purposes and health management. Since its first edition, the ICD has maintained a
framework distributing conditions according to topography, with the result that some complex conditions, such as allergies
and hypersensitivity disorders (A/H) including anaphylaxis, have been poorly represented. The change in hierarchy in ICD-11
permitted the construction of the pioneer section addressed to A/H, which may result in more accurate mortality and morbid-
ity statistics, including more accurate accounting for mortality due to anaphylaxis, strengthen classification, terminology and
definitions. The ICD-11 was presented and adopted by the 72nd World Health Assembly in May 2019 and the implementation
is ongoing worldwide. We here present the outcomes from an online survey undertaken to reach out the allergy community
worldwide in order to peer review the terminology, classification and definitions of A/H introduced into ICD-11 and to support
their global implementation. Data are presented here for 406 respondents from 74 countries. All of the sub-sections of the
new A/H section of the ICD-11 had been considered with good accuracy by the majority of respondents. We believe that, in
addition to help during the implementation phase, all the comments provided will help to improve the A/H classification and to
increase awareness by different disciplines of what actions are needed to ensure more accurate epidemiological data and better

clinical management of A/H patients.
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ABSTRACT

The International Classification of Diseases (ICD) provides a common language for use worldwide as a
diagnostic and classification tool for epidemiology, clinical purposes and health management. Since its first
edition, the ICD has maintained a framework distributing conditions according to topography, with the result
that some complex conditions, such as allergies and hypersensitivity disorders (A/H) including anaphylaxis,
have been poorly represented.

The change in hierarchy in ICD-11 permitted the construction of the pioneer section addressed to A/H,
which may result in more accurate mortality and morbidity statistics, including more accurate accounting
for mortality due to anaphylaxis, strengthen classification, terminology and definitions. The ICD-11 was
presented and adopted by the 72" World Health Assembly in May 2019 and the implementation is ongoing
worldwide.

We here present the outcomes from an online survey undertaken to reach out the allergy community world-
wide in order to peer review the terminology, classification and definitions of A/H introduced into ICD-11
and to support their global implementation. Data are presented here for 406 respondents from 74 countries.
All of the sub-sections of the new A/H section of the ICD-11 had been considered with good accuracy by
the majority of respondents.



We believe that, in addition to help during the implementation phase, all the comments provided will help to
improve the A/H classification and to increase awareness by different disciplines of what actions are needed
to ensure more accurate epidemiological data and better clinical management of A/H patients.

KEY WORDS: allergy, classification, definition, hypersensitivity, International Classification of Diseases,
implementation, terminology, World Health Organization

THE SCOPE OF THE PROBLEM
The World Health Organization International Classification of Diseases (ICD)

The fields of health terminology, classification, ontology, and related information models have evolved dra-
matically over the last 25 years (1) and the increasing demands and uses of information has also transformed
the process of coding. A standard registry of morbidity and mortality data provides health information for
statistics and epidemiology, health care management, allocation of resources, monitoring and evaluation of
research, and for disease prevention and treatment. This information need has given rise to a process of
coding, whereby words describing medical conditions are translated into codes (2).

The International Classification of Diseases (ICD) is maintained by the World Health Organization (WHO)
and provides a common language for use worldwide as a diagnostic and classification tool for epidemiology,
clinical purposes and health management. It enables the analysis of the general health situation of different
population groups and provides data on the key problems to be managed. It is used to classify diseases
registries for many types of health and administrative purposes including death certificates and electronic
health care records. In addition to enabling the storage and retrieval of diagnostic information for clinical,
epidemiological and quality purposes, including the needs of payers and Health Technology Assessment bo-
dies, these reported data also provide the basis for compilation of national mortality and morbidity statistics
(MMS) by WHO Member States (2,3).

The first edition of the ICD was published in 1893 (4). This classification distinguished between systemic
diseases and those localized to a particular organ or anatomical site (5). The ICD has thus far maintained a
similar framework, distributing conditions according to topography (5), with the result that some complex
conditions, such as allergies including anaphylaxis, have been poorly represented.

The ICD has been periodically revised, with most countries now using the tenth revision (ICD-10) or national
adaptations thereof (3). It is used by more than 100 countries, is available in 43 different languages and is the
tool used for allocating about 70% of the world’s health expenditure. In the US alone this amounted in 2017
to USD $ 3.5 trillions according to the National Center for Health Statistics (6-8). Therefore, modification
of the ICD framework has the potential to have an impact on health financing and economics. On the other
hand, the misclassification or underrepresentation of specific disorders in this global classification system
can lead to lack of visibility, investment and public health action, as proved for allergic and hypersensitivity
conditions (9,10).

The need for a better representation of allergic and hypersensitivity conditions in the ICD

Originally perceived as secondary disorders by most of health professionals, A/H represent one of the fastest
growing group of conditions worldwide and have become a major public health problem . It is estimated
that more than 150 million Europeans and over 25 to 30% of the world’s population are affected by these
conditions (11,12). The Asthma and Allergy Foundation states that allergy affects one in five citizens (6)
and accounts for more than 17 million outpatient office visits per year in the Unites States of America alone
(7). The estimated annual cost of allergies is nearly $7 billions (6). Allergies now represent the fourth most
common chronic disease category in the world (6,12). WHO predicts that in 2050, 1 in 2 people in the world
will suffer from allergies with a steady increase, especially in industrialized countries. In France, the number
of people suffering from an allergy has doubled in 20 years, especially among children and adolescents (8,11-
13). Proper documentation, classification and coding of patients’ allergy information is vital to support their
care, safety, and education. However, A/H have never been well classified and coded in the ICD



. The current classification framework, ICD-10, presents conceptual and operational failures for A/H, as
demonstrated and published in Brazil for anaphylaxis (10).

The ICD-11 revision

In development since 2007, ICD-11 is intended not only to rectify deficiencies in ICD-10 and to incorporate
changes demanded by scientific advances, but also to take advantage of the revolution in electronic data
handling since the publication of ICD-10 a quarter of a century ago.

ICD-11 is regarded as a suite of classifications, which is based on a detailed and comprehensive polyhierarchi-
cal web-like foundation in which any single disease entity may be represented in more than one location (3).
The innovatory electronic authoring and browsing platforms developed for the ICD Revision Project enab-
led ICD-11 to be assembled and refined in a sophisticated manner including metadata such as definitions,
synonyms and causal mechanisms for each concept and support for a complex polyhierarchical structure.

From this foundation may be extracted any number of traditional tabular lists, which differ from the founda-
tion in that a single entity may appear in only one location as in ICD-10. This also permitted the construction
of a range of specialist classifications in which the detail contained in the foundation is retained but which
can be linked to ICD-11 (14).

THE WORLD NEEDS BETTER HEALTH DATA
The Allergy in ICD-11 initiative

Over the past 7 years, a detailed action plan was developed and implemented under the ALLERGY in
ICD-11 initiative (led by LKT and PD) with the aim of creating a more appropriate classification for
A/H conditions in this new edition of ICD. Through its academic work in providing scientific and technical
evidence, it has been possible to get in touch with the WHO and its representatives of the need for change in
the representation of A /H disorders in the 11*"revision. The continuing close collaboration between our group
and WHO has the backing of 6 international regional allergy academies, named Joint Allergy Academies.
(15). The core Allergy in ICD-11 operational team (LKT and PD) is an independent non-profit group working
for the Allergy specialty worldwide and represents the Joint Allergy Academies into the ICD-11 and other
WHO classifications.

The main outcome of this process has been the construction of the pioneering Allergic and hypersensitivi-
ty conditionssection within the newly created chapter, Disorders of the Immune System, which has been
incorporated into ICD-11. All the evidence-based academic process has been documented in peer-reviewed
publications (2,9,10,13, 15-40).

The new framework addressing A /H conditions underwent extensive field-testing (30) and quality assurance
(25-27), demonstrating that use of the ICD-11 MMS resulted in a clear increase in the frequency of accurate
coding for these conditions when compared with ICD-10. Furthermore, ICD-11 enables diagnoses to be linked
to a range of parameters by the addition of one or more “extensions”, classified under the “Extension codes”
X chapter in a process termed post-coordination (14). WHO has been promoting this classification strategy
in which a stem entity (e.g. Anaphylaxis) can be more fully defined by linking it to a range of different value
sets including severity, anatomical location and causal agent.

We were also able to enhance changes in the WHO mortality coding rules by including anaphylaxis as
underlying cause of death in official death certificates, which will contribute to more accurate mortality data
in the years to come. Since the ICD-11 may allow giving more details to the conditions by combining with
characteristics, it will now be possible to provide more data related to the deaths when they are available,
such as severity, etiology.

The ICD-11 was presented and adopted by the 72! World Health Assembly in May 2019 and the imple-
mentation of this new classification is ongoing worldwide (41). Although ICD-11 will come into effect in 1%°
January 2022, some countries such as the US may take longer to fully adopt ICD-11.



The Montpellier WHO Collaborating Centre for Classification Scientific Support

In June 2018, the WHO Collaborating Center (WHO CC) for the Scientific Classification Sup-
port (CSS) was established at the University Hospital of Montpellier, headed by LKT and PD (42). This
designation is the result of recognition by WHO of all the efforts ofthe ALLERGY in ICD-11 initiative and is
intended to provide academic, research and scientific support to WHO in the implementation, refinement and
maintenance of the WHO-FIC in the areas of our expertise. Furthermore, LKT has been co-opted by WHO
into the small Medical and Scientific Advisory Board recently created to support the maintenance of
ICD-11 and other WHO FIC classifications (43).

The WHO-FIC (Family of International Classifications) Network CC also assists WHO in the revision and
development of ICD and other WHO reference classifications (38). The Montpellier WHO CC for A/H is
involved in national and international initiatives in order to ensure quality implementation of ICD-11 and
other WHO international classifications, taking A/H as a model. These include education modules to support
quality of classification and coding under the new framework and collaboration work with other institutions.
In this context, we here present the outcomes of a engagement process involving the allergy community
in which the principal terms and definitions of the pioneer Allergic and hypersensitivity conditions section
of the ICD-11 could be scrutinised. This step is critical for the implementation process by strengthening
awareness and preparing the allergy community for ICD-11.

ONE VOICE FOR THE ALLERGY COMMUNITY IN THE IMPLEMENTATION OF THE ICD-11

To reach out the allergy community worldwide, we developed a web-based survey in English, which was
launched via Internet and circulated for 7 weeks (August to October 2019). The survey was anonymous and
voluntary. An online questionnaire was constructed using GoogleDocs®, enabling responses to be recorded in
a unique database. We sent out an introduction letter containing a link to the questionnaire unique to each
participating member. We received help from a number of relevant international and national academies
in distributing the survey among their members. The link directed respondents to a page explaining the
purpose of the survey. A reminder was sent out after 4 weeks. The survey has been disseminated by e-mail
and by social media.

Of the 35 questions, 6 related to the utility of ICD and 15 to the content of the Allergic and hypersensitivity
conditions section, specifically the nomenclature and definitions of the main conditions in each of the 6
principal domains: i) allergic or hypersensitivity disorders involving the respiratory tract; ii) allergic or
hypersensitivity disorders involving the eye; iii) allergic or hypersensitivity disorders involving the skin and
mucous membranes; iv) allergic or hypersensitivity disorders involving the digestive tract; v) anaphylaxis;
and vi) complex allergy disorders (drug, food and Hymenoptera hypersensitivity) (Annex 1).

The following numeric scoring system was used: 0 (not at all accurate), 1 (low accuracy, but possible to use),
2 (acceptable accuracy), 3 (good accuracy) and 4 (extremely accurate). We originally planned to analyse the
responses for each of the 6 domains but realised on receipt of the responses that it would be necessary to
amalgamate some domains in order to facilitate the communication of the results.

Engaging the allergy community: what the ICD-11 can bring us?

Data are presented here for the 406 respondents (Table 1) from 74 countries who completed the survey
(Figure 1). The countries were aggregated according to the six WHO global regions — AFRO (primarily sub-
Saharan Africa), PAHO (the Americas), EMRO (Eastern Mediterranean/North Africa), EURO (Europe),
SEARO (Southeast Asia), and WPRO (Western Pacific) — and across the global sample. Table 1 provides
a list of participating countries, number of participants from each allergy society, mean age of respondents,
sex ratio, specialty, professional experience, percent of professionals who spend more than 20 hours/week
looking after patients suffering from A/H diseases, working setting, information relating to coding practice
in day-to-day clinical work and a rating of the appropriateness of the classification system in use. As shown
in Figure 1 and Table 1, all WHO global regions were represented in the survey. Response rates were lowest
for AFRO (1.7%) and highest for EURO (46.5%).



Allergists with long-time professional experience working in private and/or public settings were the principal
respondents to the survey and 97% of these reported seeing allergic patients regularly (Table 1); 71% of this
group reported having more than 10 years of professional experience in A/H and nearly two thirds (64.5%)
spent more than 20 hours per week seeing A /H patients.

As shown in Table 1, 59% of the respondents use ICD-10 or national adaptations thereof in their daily clinical
work; 11.4%, mainly from the AFRO region, use ICD-9 or its national adaptations. A high proportion
of respondents (72.2%) from the EMRO region do not use any classification/ coding system. 56.9% of
the respondents mentioned that they were personally responsible for coding diseases/interventions in their
practice and 25.1% reported that a staff member of their practice or institution perform this task.

From overall responses, the main utility of a classification and coding system was judged to be the “basis
for generating national health statistics”, followed by “to support communication between clinicians”. The
responses differed according to the world regions (Figure 2). For instance, most of participants from the
SEARO region use the classification for “communication with the payers” whereas ERMRO representatives
use it for “communication between clinicians and patients”.

Although ICD-10 was shown to be the classification system most used worldwide, 69.5% of users did not
consider it appropriate for clinical practice. The participants highlighted the need for inclusion of missing
allergic diseases (75.3%) and the presence of diseases with overlapping classification (e.g., Asthma induced
by Aspirin) (64%). In response to these needs, the respondents were aware that ICD-11 will allow more
accurate representation of A/H (77.1%), will support harmonization of terminology and definitions in the
field of allergy (56.9%) and will be able to support correct diagnosis and management (49.5%) (Table 2).

Harmonizing allergy and hypersensitivity nomenclature and definitions

As demonstrated in Figure 2, we observed a similar pattern of responses relating to the accuracy evaluation
of the new ICD-11 Allergic and hypersensitivity conditions classification. All of the sections had the score 3
(good accuracy) selected by the majority of respondents.

The nomenclature and definitions of “allergic rhinitis”, “allergic asthma” and “anaphylaxis” received the
best scores (3 and/or 4). On the other hand, in contrast with other sections, “Dermatitis or eczema”,
“non-allergic asthma” and the “Allergic or hypersensitivity reactions to arthropods” subsection presented
higher proportion of scores 1 and 2 (Figure 2). We received 49 responses to open questions with suggestions
covering missing conditions (e.g ., primary immunodeficiency), inclusion of underlying mechanism or causes
and requests for simplification of the section.

LESSONS FROM THE ENGAGEMENT PROCESS

The implementation phase of ICD-11 is currently ongoing. The main framework of the new classification
was presented to the WHA in May 2019 (41). Refinements of ICD-11 are led by the ICD-11 governance
team and supported by the WHO-FIC networks comprising the reference groups and advisory committees of
WHO. The Montpellier WHO CC CSS plays a special role in supporting the WHO through its academic and
research projects. The data provided by these initiatives will be essential for fine-tuning improvements in the
Allergic and hypersensitivity conditionssection of ICD. In fact, this section has been serving as a model for
the refinement process, since it is the first time that many of these conditions have been represented together
in a single location by means of the polyhierarchical design of ICD-11. Considering the fact that every
change to the existing framework can have consequences not only for the allergy specialty but also for other
specialties, all modifications have to be carefully and deeply considered and agreed with the concerned parts.
Input mechanisms required demonstrated scientific evidence and consensus across all ICD stakeholders.

The outcomes of this engagement process have provided a snapshot view of how the international classifica-
tions are currently being used and of how we will be able to work together with WHO to assist adoption of
the new A/H classification. For instance, those countries in which no classification system is used are being
targeted for early adoption of ICD-11, and other countries using ICD-9 (or national adaptations) will be
able to transfer directly to ICD-11.



In this survey, we decided to include only the main terms and definitions in the new A/H classification
in order to simplify the task for our respondents and in the hope of thereby obtaining a higher response
rate. For this reason many of the 49 responses to the open question of the survey were related to entities not
mentioned in the proposed survey. However, all the comments have been taken into account, considering that
ICD-11 is not intended to be a specialty classification but a system for use by a broad range of end-users.

Appropriate usage of codes for recording disorders is a key issue to prevent misclassification. The results of
the current survey underline the need for increasing awareness of ICD-11 and its coding procedures as well
as for educational programs to support ICD-11 end-users. These are two further goals of the Montpellier
WHO CC.

Over recent decades the allergy community has been concerned to improve terminology and definitions in
the field of allergy, as evidenced in many documents which have been published to date (44-74). The harmo-
nization of A/H terminology and definitions is critical for our community in today’s globalized world with its
international multicentre clinical trials and with the development of “personalized medicine”. All the main
published international consensuses and guidelines in the field of A/H have been considered in the drafting
of the ICD-11Allergic and hypersensitivity conditions classification in the ICD-11 chapter. The ICD-11 is re-
cognized by the allergy community as the main official means to reach global harmonization in nomenclature
and definitions to support the allergy community in the years to come. The allergy community recognizes
the ICD-11 as a clinical tool and classification, in strong contrast to ICD-10 that designed for statistics
only. This is an important finding of the survey which you should also highlight. Meanwhile, immunological
disorders have been updated under the same chapter, including for example immunodeficiencies and rare
diseases.

Many quality measures, such as those from US HealthGrades and the Agency for Healthcare Research
and Quality, rely on the WHO ICD codes. Improving the specification of conditions will help clarify the
connection between a provider’s performance and the patient’s condition. Accurate and updated diagnostic
and procedure codes will improve data on the outcomes, efficacy, and costs of new medical technology and
will facilitate fair reimbursement policies. It will help payers and providers to identify patients in need of
disease management more easily and will more effectively tailor disease management programs (27).

By allowing all the relevant diagnostic terms for allergic and hypersensitivity conditions to be included in
ICD-11, WHO has recognized their importance not only to clinicians but also to public health and those
involved in studying and managing it, including epidemiologists, statisticians, health care planners and other
stakeholders. Importantly, the new classification will enable the collection of more accurate epidemiological
data to support quality management of patients with allergies and to better facilitate health care planning
and decision-making, including public health measures to prevent and reduce the mortality and morbidity
attributable to A/H. The improved ontological structure of ICD-11 and standardized terminology and defi-
nitions throughout the ICD-11 will also facilitate international comparisons of quality care and the sharing
of best practice globally.

An important limitation of the survey is the differential response rate by regional area. We consider, however,
that it is the quality of responses received rather than their quantity or their geographical representativeness
that is most important. Although this did not affect our overall data analysis, it may highlight the need
for allergy specialty development in the areas where the number of responders was low. Despite the specific
response rate, the survey represented a unique opportunity to give voice to colleagues from 74 countries.
In some countries, notably China, the most populous nation in the world, we received fewer responses than
might have been expected. We hypothesise that recipients may not have been able to access the survey due
to national regulations prohibiting Google® accounts. Other factors which may have influenced the response
rate include the high number of questions for busy doctors and health professionals to answer, difficulty in
accessing the online questionnaire and difficulties with the English language. Also it was not possible to have
the initial sample size parameter since the survey has been disseminated by e-mail, social media and through
national or regional allergy academies.



We believe that, in addition to helping during the implementation phase of the new ICD-11 “Allergic and
hypersensitivity conditions” classification, all the comments provided will help to improve the A/H classifi-
cation and to increase awareness by different disciplines of what actions are needed to ensure more accurate
epidemiological data and better clinical management of patients with allergic and hypersensitivity disorders.
The efforts presented in this manuscript are aligned to additional ongoing national and international actions
in order to ensure quality of allergy and hypersensitivity conditions data in the forthcoming years.

ABREVIATIONS

A/H: allergic and hypersensitivity conditions

AAAAIL American Academy of Allergy Asthma and Immunology

ACAAT: American College of Allergy Asthma and Immunology
AFRO: primarily sub-Saharan Africa
APAAACI: Asia Pacific Association of Allergy, Asthma and Clinical Immunology

EAACI: European Academy of Allergy and Clinical Immunology
EMRO: Eastern Mediterranean/North Africa
EURO: Europe

ICD: International Classification of Diseases

MMS: Mortality and morbidity statistics
PAHO: the Americas
SEARO: Southeast Asia

SLAATI: Latin American Society of Allergy, Asthma and Immunology

WAO: World Allergy Organization

WHA: World Heal Assembly

WHO: World Health Organization

WHO-FIC: World Health Organization - Family of International Classifications
WHO CC: World Health Organization Collaborating Centre

WPRO: Western Pacific
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gion sponses) sponses (years) women/mg¥#) (%) eases (%) tions? (%)
WPRO Australia 32 49.5 0.45 Allergist 46.8 40.6 Private Yourself ICD-10
(14) (46.8) (28.1)  (375) A (+
Brunei Clinical Public staff adapta-
Darus- Immu- (40.6) member  tion)
salam nologist Both / insti- (50)
(1) (21.8) (31.3)  tution  ICD-9
China Derma- (40.6) (+
(1) tologist Nobody adapta-
Japan (9.3) (18.7) I  tion)
(1) ENT don’t (3.1)
Malaysia (3.2) know SNOMED:-
(5) Paedia- (3.2) CT
Philip- trician (6.2)
pines (12.5) Read
(1) Pulmo- Codes
Demo- nologist (0.0)
cratic (3.2) None
People’s Re- (37.5)
Repub- searcher Other
lic of (3.2) (3.2)
Korea
(4) Viet
Nam (3)

Table 2: Responses to open ended questions from a web international survey fielded in 2019: what is expected
by a classification system and what the ICD-11 is able to bring
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What is expected from a classification system (N, %)* *292 responses

Inclusion of some missing allergic diseases (220, 75.3)

Inclusion of the diseases with overlapping classification (example: Asthma induced by Aspirin) (187, 64.0)
Inclusion of explicit diagnostic criteria (115, 39.4)

Inclusion of causes (99, 33.9)

Inclusion of symptoms (68, 23.2)

No suggestions (13, 4.4)

Other (15, 5.1)
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