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Abstract
There are increasing global data regarding the prevalence of food allergy and food-
induced anaphylaxis. However, knowledge in morbidity and mortality epidemiological 
data is still not optimal, and international comparable standards remain poorly ac-
cessed. This information could in turn support better clinical practice and possibly pre-
vent future severe reactions and avoidable fatalities. The International Classification 
of Diseases (ICD) is the standard diagnostic tool used for epidemiology, health man-
agement, and clinical purposes supported by the World Health Organization (WHO). 
It is also used to determine health care payment and reimbursement of providers and 
health care services in hospitals. Thanks to the academic and technical efforts under 
the ALLERGY in ICD-11 initiative the pioneer “Allergy and hypersensitivity conditions” 
section has been built under the “Disorders of the Immune System” chapter of the 
ICD-11. The “Food hypersensitivity” (FH) subsection is classified under the “Complex 
allergic or hypersensitivity conditions” section and “Food-induced anaphylaxis” is 
under the “Anaphylaxis” section. In order to inform the development of strategies 
to reduce preventable FHs/food allergies, the burden of disease in different health-
care settings and patient populations and their common etiologies need to be under-
stood. Besides, greater specificity regarding clinical conditions and services delivered 
will provide payers, policy makers, and providers with better information to make 
major refinements to countries payment and reimbursement systems, including the 
design and implementation of pay-for-performance program.The new classification 
addressed to FHs will enable the collection of more accurate epidemiological data to 
support quality management of patients with FHs/food allergies, and better facilitate 
health care planning and decision-making and public health measures to prevent and 
reduce their morbidity and mortality. The improved logic and standardized definitions 
through the ICD-11 (and other WHO classifications) will also facilitate international 
comparisons of quality care and the sharing of best practice globally.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
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1  |  BACKGROUND

1.1  |  Food allergy epidemiological data is not 
optimal

A core focus of epidemiology is the systematic characterization of 
diseases trends and distribution in specific populations.1 There are 
no doubts that epidemiological data provide insights that inform 
disease management and prevention, and tailor health policies and 
public health decision-making.

Over the last decade, the interest and knowledge in the field of 
food hypersensitivity (FH) has improved dramatically. There are in-
creasing global data regarding prevalence of food allergy and food-
induced anaphylaxis. However, food allergy data are often based 
on self-reported data, tertiary centres' cohorts or larger population 
sensitization surveys2–5 and incidence on food-induced anaphylaxis 
is derived from hospital admissions, emergency attendance or diag-
nostic coding data.6

FH represents growing health problem worldwide, affecting 
more than 10% of the general population.7 It is estimated that food 
allergy is likely to affect approximately 1 in 10 adults,4 and 1 in 12 
children.2 Epidemiological studies have indicated increasing preva-
lence of FH, in particular IgE-mediated conditions, impacting in in-
cremental morbidity8 and mortality.9–11

FHs are considered public health issues by the allergy commu-
nity and efforts have been made in order to gather more accurate 
epidemiological data, understand patterns and move specific pol-
icies such as labelling provisions with most frequent allergens12 
and providing auto-injectable adrenaline/epinephrine in schools.12 
However, knowledge in FHs morbidity and mortality epidemio-
logical data is still not optimal and the international comparable 
standards remain poorly accessed. As an example, the Food and 
Agriculture Organization of the United Nations and the World 
Health Organization (WHO) established the Codex Alimentarium, in 
which guidelines, food standards, and codes are provided to ensure 
safety of food supply.13 Currently, there are protein in eight foods/
food groups (and derived products), which should be disclosed in 
food provisions: cereals containing gluten, crustaceans, eggs, fish, 
milk, peanuts, soybeans, and tree nuts.13 Although this list covers 
90% of all cases of food-induced allergies, other food triggers can be 
implicated depending on cultural consumption habits and regional 
or country consumption pattern and as an example the European 
Union has added another five with celery, lupin, mollusks, mustard, 
and sesame seeds in addition to sulfite-containing food.14

Overdiagnosis of FHs has known negative impact on clinical 
practice, labels out patients, preventing the ingestion of required 
nutrients and leading to malnutrition when the avoided food is 
considered essential. It also increases the economic burden of FHs 

related to unnecessary investigation. On the other hand, underdi-
agnosis and undernotification of these conditions are recognized as 
key factors to the potential increased number of avoidable reactions, 
treatment/hospitalization, and risk of death. Misclassification based 
on personal history of FHs alone impact on inaccurate epidemiolog-
ical data, may limit nutrition options and can lead to the use of more 
expensive alternatives, such as formulas and eventually nutritional 
deficiencies.

Trends in international FHs morbidity and mortality rates would 
be able to provide a useful parameter of the burden of these con-
ditions and the impact of changes in management and prevention. 
Administrative databases, electronic health records, and disease 
registries contain a plethora of health data that can be used to as-
certain these health outcomes in clinical practice.9,10 These data are 
generally accessible and have been collected without interfering in 
the delivery of care.

To further update the allergy community regarding the WHO 
International Classification of Diseases (ICD)-11 implementa-
tion and surveillance processes15 taking FHs/food allergies as a 
model, we report the representation and use of the pioneer “Food 
Hypersensitivity” subsection of the ICD-11.

2  |  FOOD HYPERSENSITIVIT Y IN THE 
INTERNATIONAL CL A SSIFIC ATION OF 
DISE A SES

2.1  |  Representation of food hypersensitivity in the 
ICD-10

The ICD is the standard diagnostic tool used for epidemiology, 
health management and clinical purposes supported by the WHO. 

K E Y W O R D S
anaphylaxis, epidemiology, food allergy, food hypersensitivity, international classification of 
diseases (ICD), prevention, public health

Key Message

There are increasing global data regarding the prevalence 
of food allergies (FA). However, knowledge in morbid-
ity and mortality epidemiological data is still not optimal 
and international comparable standards remain poorly ac-
cessed. The new classification addressed to FA in the elev-
enth edition of the International Classification of Diseases 
will enable the collection of more accurate epidemiological 
data to support quality management of patients, and facili-
tate health care planning and decision-making and public 
health measures to prevent and reduce their morbidity and 
mortality.
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It is also used to determine health care payment and reimbursement 
of providers and health care services in hospitals. Overall, the WHO 
indicates that the ICD is currently responsible for allocating about 
70% of the world health expenditures, meaning by USD 2.3 trillions 
in 2013 and USD 2.6 trillions in 2014 according to the US National 
Center for Health Statistics.16 All European Member States use the 
ICD, which has been translated in 43 languages. The ICD-10 was en-
dorsed by the forty-third World Health Assembly in May 1990 and 
came into use in WHO Member States since 1994.15,16

Institutional databases worldwide increasingly use the ICD sys-
tem to classify diagnoses, health services utilization and death data.15 
The misclassification of disorders in the ICD system contributes 
to a lack of ascertainment and recognition of their importance for 
healthcare planning and resource allocation. It also hampers clinical 
practice and prevention actions. This results in poor understanding 
of their natural history and lack of knowledge of their epidemiology.

Currently, most of the countries are operating with the ICD-10 
(or national modifications) version. In general, the ICD-10 coding sys-
tem17 enables coders to document food adverse effects in two ways: 
(1) by documenting diagnosis that may be caused by a food using 
“disease manifestation codes” (e.g.: T78.0 anaphylactic shock due to 
food reaction); (2) by documenting the food that caused the toxic 
effect using “injury, poisoning and certain other consequences of 
external causes” codes (e.g.: T61 toxic effect of noxious substances 
eaten as seafood). However, due to the multiple ways in which these 
conditions may be coded, methodologies need to be developed to 
avoid double counting. Besides, the ICD-10 has been shown to be 
unable to capture accurate morbidity18 and mortality19,20 data of al-
lergic and hypersensitivity conditions. The ICD-10 framework has 
initially inherited a structure from previous ICD revisions in which 
topographic distribution frequently takes precedence, leading to 
misclassification of complex and systemic disorders such as FHs 
potentially affecting multiple organs. In fact, the ICD-10 offers rel-
atively few codes for FHs diseases, and because food allergens are 
not included in the framework, it is impossible to link the conditions 
with food triggers.

2.2  |  Better representation of food 
hypersensitivity in the ICD-11

The 11th ICD revision was officially launched by WHO in March 
2007. Different from the ICD-10, which was presented as just title 
headings, the proposed structure of ICD-11 includes definitions for 
each entity and follows a content model.15 The ICD-11 is intended 
not only to rectify deficiencies in ICD-10 and to incorporate changes 
driven by scientific advances, but also to take advantage of the revo-
lution in electronic data handling since the publication of ICD-10 a 
quarter of a century ago. The ICD-11 framework has been designed 
to be a global standard for health data, clinical documentation, and 
statistical aggregation, with multiple uses, including primary care. 
It combined scientifically up-to-date information with the state-of-
the-art technology and multilingual design facilities for global use. 

Currently, the ICD-11 counts with 17,000 categories, 80,000 con-
cepts, 120,000 medical terms, and more than 1.6  million clinical 
terms.15 The ICD-11 was presented and adopted by the 72nd World 
Health Assembly in May 2019 and the implementation is ongoing 
worldwide.15,19

2.3  |  The allergy in ICD-11 initiative: 
Challenges and outcomes

In 2012, an analysis using the Brazilian Mortality Information 
System demonstrated undernotification of anaphylaxis deaths due 
to the difficulties of coding them using the current version of the 
International Classification of Diseases, ICD-10.17,20 This work trig-
gered a cascade of strategic international actions supported by 
the Joint Allergy Academies and their ICD representatives at the 
World Health Organization (WHO) to update the classification of 
allergic disorders for the recently released eleventh revision (ICD-
11). Considering the ICD-11 revision as a key window of opportu-
nity, a detailed action plan was coordinated under the ALLERGY in 
ICD-11 initiative (led by Luciana Kase Tanno and Pascal Demoly) 
with the aim of creating a more appropriate classification for al-
lergic and hypersensitivity conditions in this new edition of ICD-11. 
Subsequently, we have produced technical and scientific evidence 
demonstrating the need for classification and coding changes and 
we have participated in an ongoing dialog with the WHO ICD-11 
revision governance team. All these efforts have been documented 
in peer-reviewed publications,16,18–41 and are being acknowledged 
and supported by the Joint Allergy Academies comprising the 
American Academy of Allergy Asthma and Immunology (AAAAI), 
the European Academy of Allergy and Clinical Immunology 
(EAACI), the World Allergy Organization (WAO), the American 
College of Allergy Asthma and Immunology (ACAAI), the Asia 
Pacific Association of Allergy, Asthma and Clinical Immunology 
(APAAACI), and the Latin American Society of Allergy, Asthma and 
Immunology (SLAAI).

The main outcome of the process was the construction of the 
pioneer “Allergy and hypersensitivity conditions” section has been 
built under the “Disorders of the Immune System” chapter of the 
ICD-11.24,26 The “Food hypersensitivity” subsection is now classified 
under the “Complex allergic or hypersensitivity conditions” section 
(Figure 1) and “Food-induced anaphylaxis” is under the “Anaphylaxis” 
section, currently counting with 18 conditions, which can be com-
bined with characteristics available in the “Extension codes” chapter 
to provide additional specification (severity, temporality, topog-
raphy, trigger, response to treatment).24 The novelty of ICD-11 as 
a digital instrument still permits some changes when proved to be 
necessary. Currently, the ICD-11 presents general group of aller-
gens, but no specifications of allergens are available. For this rea-
son, work is ongoing to implement a more detailed classification of 
food allergens as extension codes. Another example is the new sub-
section addressed to anaphylaxis in the ICD-11, in which more types 
of anaphylaxis are now available (Figure 2).
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F I G U R E  1 Generic framework demonstrating the classification of food hypersensitivity in the ICD-11

F I G U R E  2 Anaphylaxis sub-section in the International Classification of Diseases (ICD)-11
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In June 2018, the WHO Collaborating Center (WHO CC) for the 
Scientific Classification of Allergic and Hypersensitivity Diseases 
was established at the University Hospital of Montpellier, headed 
by Luciana Kase Tanno and Pascal Demoly.42 This designation is 
the result of recognition by WHO of all the efforts of the ALLERGY 
in ICD-11 initiative and is intended to provide academic, research, 
and scientific support to WHO in the implementation, refine-
ment, and maintenance of the WHO-FIC (Family of International 
Classifications) in our areas of expertize. WHO CCs are institutions 
designated by the Director-General of the WHO and endorsed by 
the national minister of health to carry out activities in support of 
the WHO programs, such as communicable diseases, nutrition, men-
tal health, occupational health among others. Currently, there are 25 
WHO CCs responsible for the WHO-FIC and the Montpellier WHO 
CC is the only one with expertize in allergy and clinical immunology.

2.4  |  ICD-11 and food 
hypersensitivity management

The WHO ICD-11 revision process and the construction of the new 
section addressed to these conditions open a window of opportu-
nity for a better and harmonized classification, terminology, and 
definitions of FHs/food allergies enabling quality clinical practice 
and research. In addition, finer distinctions in the medical restricted 
data offer a more precise evaluation and management of patients.

By consolidating all allergic conditions into one ICD-11 single 
section, as opposed to spreading them out over many ICD-10 (and 
ICD-10 adaptations) chapters (Table 1) and by allowing all the rele-
vant codes to be used to represent specific conditions, our aim was 
to facilitate the use of such classification and codes by clinicians, 

epidemiologists, and statisticians, as well as all data custodians and 
other relevant personnel. In other words, aligning the clinical diag-
nosis to ICD classification and codes provides a realistic recognition 
of allergic and hypersensitivity conditions and allows a better man-
agement of allergic patients.

Standardized criteria are critical for facilitating adequate and 
accurate patient recruitment into clinical trials and translational re-
search. The built “Food hypersensitivity” subsection also intends to 
support personalized translational medicine through providing tools 
of reaching standard food allergy phenotypes recognized by health 
professionals worldwide by supporting the stratification of subjects 
for multicentric clinical and/or research studies.

As the ICD-11 allows descriptions regarding the diagnosis 
(Table 1), the new framework will support the correct patients' FHs/
food allergy labeling in administrative databases.

The ICD-11 is currently being implemented globally and the ve-
locity of adopting it in the national level depends on the complex-
ity of health systems in use in each country. Some low-incoming 
countries, in which ICD has never been used, are moving faster and 
directly to the ICD-11 instead of adopting ICD-10 first, being then 
considered “early adopters”.43 In order to support countries and re-
gions to implement the ICD-11, the WHO together with the CCs pre-
pared many tools, such as the ICD-11 Implementation and Transition 
Guide, the ICD-11 reference guide and training materials.44 With 
the implementation of the ICD-11, two immediate consequences 
are expected: (1) the reported number of FH/FA will likely increase 
due to more appropriate coding and (2) the cross-sectional and lon-
gitudinal morbidity data generated will ultimately lead to better 
understanding of FH/FA trends and patterns and improved health 
policies directed at reducing anaphylaxis-related morbidity and mor-
tality. With the use of ICD-11 globally, it is expected to gather more 

TA B L E  1 Representation of food hypersensitivities in the International Classification of Diseases (ICD)-10 and − 11

Hypersensitivity 
condition

ICD-10 Corresponding chapter (S) (Tabular 
list, access November 2021)

ICD-11 for Mortality and Morbidity statistics (access November 2021)

Main FOOD HYPERSENSITIVITY 
headings in the “ALLERGIC 
AND HYPERSENSITIVITY 
CONDITIONS” section “EXTENSION CODES” CHAPTER

Food 
hypersensitivity

Chapter XIX: Injury, poisoning and certain 
other consequences of external causes 
(T78.0, T78.1)

- Food-induced anaphylaxis
- Bronchospasm provoked by 

allergy to food substance
- Food –induced eosinophilic 

gastroenteritis
- Food-induced eosinophilic 

oesophagitis
- Food-induced gastrointestinal 

hypersensitivity
- Food-induced urticaria or 

angioedema
- Allergic contact dermatitis due to 

food allergen
- Other specified food 

hypersensitivity
- Food hypersensitivity, 

unspecified

Severity scale value
- Mild Moderate Severe scale
- Grading scale

Chapter XII: Diseases of the skin and 
subcutaneous tissue (L23.6)

Temporality
Course of the condition

Chapter XI: Diseases of the digestive system 
(K52.2, K52.3, K52.8, K52.9)

Etiology
Allergens

Chapter XXI: Factors influencing health 
status and contact with health services 
(Z71.3)

Diagnosis code descriptors
Diagnosis timing
Diagnosis method of confirmation
Diagnosis certainty
Discharge diagnosis types

 13993038, 2022, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/pai.13882 by B

iu M
ontpellier, W

iley O
nline L

ibrary on [09/01/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



6 of 8  |     TANNO and DEMOLY

accurate harmonized comparable official statistics, which can be the 
starting point to trigger public health actions and tailor investments 
in health care and prevention.

2.5  |  Clinical vignette: From ICD-10 and ICD-11 
perspectives

A 25-year-old male has been diagnosed with eosinophilic esophagi-
tis by a gastroenterologist (EoE) and referred to the allergist to 
investigate possible FH. A week before, he was presented to the 
emergency department with a 3-week history of progressive dys-
phagia to solids more than liquids, localized to the mid-sternum. 
Manifested severe odynophagia, chest pain, and marked weight loss 
(5.5 kg or 7% of baseline body weight) and was under treatment to 
progressive symptoms of esophageal reflux for the last seven years. 
Esophagogastroduodenoscopy demonstrated: features suggestive 
of EoE with longitudinal furrowing, concentric ridged folds, and 
micro-abscesses. Esophageal biopsies showed spongiotic squamous 
epithelium and >25 eosinophils per high power field. Allergy testing 
was positive to wheat. The final diagnosis is Food-induced eosino-
philic esophagitis.

By looking at this condition in the ICD-10 platform,17 we are ad-
dressed to the “K52.8 Other specified non-infective gastroenteritis 
or colitis”, with no possibility to combine with food allergy or food 
allergen. On the other hand, the ICD-1124 allows us to gather the 
“4A83.1 Food-induced eosinophilic oesophagitis” and provide more 
details such as etiology “XM3XH8 Grains and flours” scattered 
under the “Allergens” subsection.

Although international classification systems, such as the ICD, 
aims to be used by a broad audience besides allergists, efforts to 
reach standard classification, coding, and definitions for anaphylaxis 
and FHs through the ICD-11 revision are aligned to the develop-
ments of precision medicine and the allergy community is strate-
gically positioned to provide the diagnosis and management tools 
for these patients and educate colleagues from different specialties, 
health professionals, and health care providers.

3  |  CONCLUSIONS

3.1  |  Preventing food hypersensitivity through the 
ICD-11

The WHO advocates for global food supplies as fundamental for ob-
taining universal health coverage.45 However, all foods can induce 
FHs. Better understanding of risk factors and real incidence for in-
dividual populations and/or for individual food-triggers is a key step 
to prevent FH-harm.

Although the allergy community has been moving efforts to im-
prove knowledge in the field of FHs/food allergies,1–11 there is still 
restrict data regarding their epidemiology, limiting the identification 
of potential risk factors, and retarding the development of diagnostic 

procedures and predictive tests. In this regard, the development of 
tools, such as recognized international coding systems, is essential 
to capture realistic and comparable health information to allow a 
common understanding between international networks. Therefore, 
the ICD-11 enhancement and utilization are expected to constitute 
a significant advancement in global health.

In order to inform the development of strategies to reduce 
preventable FHs/food allergies, the burden of disease in differ-
ent healthcare settings and patient populations and their common 
etiologies need to be understood. Besides, greater specificity 
regarding clinical conditions and services delivered will provide 
payers, policy makers, and providers with better information to 
make major refinements to countries payment and reimbursement 
systems, including the design and implementation of pay-for-
performance program.

The new classification addressed to FHs will enable the col-
lection of more accurate epidemiological data to support quality 
management of patients with food allergies, and better facilitate 
health care planning and decision-making and public health mea-
sures to prevent and reduce the morbidity and mortality attrib-
utable to FHs. The improved logic and standardized definitions 
through the ICD-11 (and other WHO classifications) will also facil-
itate international comparisons of quality care and the sharing of 
the best practice globally.
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