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Abstract

Purposes of review In order to introduce the advances and use of the new sub-section
addressed to the drug hypersensitivity reactions (DHRs) in the World Health Organizations’
International Classification of Diseases (ICD)-11 revision, we here proposed a used case
document and discuss the perspective of this new framework.
Recent findings We expect that the construction of the new section addressed to DHRs in
the ICD-11 will allow the collection of more accurate epidemiological data to support
quality management of patients with drug allergies, and better facilitate health care
planning to implement public health measures to prevent and reduce the morbidity and
mortality attributable to DHRs.
Summary Allergy and hypersensitivity reactions, including DHRs, have never been well
classified in the World Health Organization’s (WHO) ICD. The ALLERGY in ICD-11 initiative
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was launched 6 years ago to have a better representation of these disorders in the ongoing
11th revision of the ICD. It has been supported by six major international allergy academies,
and collaboration with the WHO has been established and is ongoing so far. This document
intends to present advances and use of the new “Drug hypersensitivity” section of the ICD-11.

Why do we need to classify and code drug hypersensitivities?
Assessment andmodels of health have been constructed
around the medical classification “language” to better
understand heath-disease balance and outcomes as well
as to support evidence-based decision-making. It has
created the need for mechanisms and tools to capture,
analyze, interpret, and monitor medical data. This need
has given rise to a process of translating names of clinical
conditions into codes to assist the collection, later anal-
ysis, and comparability. For this purpose, the World
Health Organization (WHO) has maintained the Inter-
national Classification of Diseases (ICDs) as a world’s
standard diagnostic and classification tool for epidemi-
ology, clinical purposes, health management, and re-
sources allocation [1•, 2].

Epidemiological data, monitoring, and evaluating
health outcomes that are associated with the way med-
ications are put on the market and used in clinical
practice are essential to understand the ongoing safety
and risk-benefit profiles of medications, and paramount
to promoting their optimal use.

Following rising technology and knowledge in
pathomechanism of diseases, new generation of
drugs have been developed and vastly launched to
the market. From 45 monoclonal antibodies in
2017, 75 are expected in 2020 [3]. However, in
contrast to the growing knowledge in the pharma-
ceutical developments over the last decades, drug
adverse reactions remain key challenges for health
professionals and patients, and it is a significant
cause of post-marketing withdrawal of drugs. Drug

hypersensitivity reactions (DHR), both immune-
and non-immune-mediated, can comprise 15% of
all adverse drug reactions [4, 5], affect more than
7% of the general population [6••], and be point-
ed as the main cause of death attributed to aller-
gies, exemplified by drug-induced anaphylaxis [7,
8••, 9].

Learning with clinical practice
In a first visit of a 41-year-old man, with no known
drug allergies, he finally reaches the allergy clinic
after being seen by other specialties. Twenty mi-
nutes after taking Ibuprofen 400 mg for headache,
he developed the second episode of facial angioede-
ma. He received treatment and recovered after 18–
20 h. Previous episode occurred after the last intake
of Aspirin, which he used to use at least once a
week. The patient presented with a personal history
of persistent asthma under continuous treatment for
more than 15 years and, chronic rhinosinusitis with
nasal polyps, the reason why he underwent three
ENT surgeries in the last 2 years and was prescribed
at least 4 cycles of systemic antibiotics per year.
Atopy was ruled out. The search for other differen-
tial diagnoses resulted negative. He underwent
allergological work-up, which confirmed the hyper-
sensitivity due to non-steroidal anti-inflammatory
drug (NSAIDs) and found an alternative with a
“coxib” NSAID.

Drug hypersensitivity reactions: definitions and terminology

The WHO first defined DHR as type B drug adverse reactions, dose-inde-
pendent, unpredictable, noxious, and unintended response to a drug taken
at a dose normally used in humans [10•]. Currently, DHR is known as
adverse effects of pharmaceutical formulations (including active drugs and
excipients) that clinically resemble allergy [11••], and drug allergies are
DHRs for which a definite immunological mechanism is demonstrated
[11••, 12••] (Fig. 1).
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Together with β-lactam antibiotics, NSAIDs are the most common causes of
drug hypersensitivity [12••]. Several sub-types of hypersensitivity to NDAIDs have
been described depending on clinical patterns presented [13•, 14], which drives
the clinical investigation. Our patient presented a non-allergic hypersensitivity
reaction to NSAIDs. Combined with the respiratory manifestations, the final
clinical hypothesis is Widal (or Samter) syndrome. This condition was first de-
scribed in 1922 by Widal et al. The article was published in French, and largely
ignored for the next 45 years [15]. It was not until 1968 when Samter and Beers
described patients with the symptom triad of asthma, aspirin sensitivity, and nasal
polyps that the condition became recognized and known as Samter’s triad [16].
Chronic hyperplastic sinusitis (enlargement caused by excessive multiplication of
cells) is now considered a fourth hallmark of the disease.

Let us code applying the ICD

Most of the countries worldwide uses the ICD to monitor morbidity and
mortality statistics—a reason why it is translated in more than 47 languages
[10•]. Currently, the tenth edition of the ICD (or adaptations) is in use bymost
of these countries.

From the ICD-10 view [17], the case would be classified with a combination
of disorders for the final hypothesis (J45.0 predominantly allergic asthma + J31.0
chronic rhinitis + J32.0 chronic sinusitis + J33 nasal polyp + T78.3 angioneurotic edema
+ Y45 analgesics, antipyretics, and anti-inflammatory drugs) since Widal/Samter
syndrome is missing. For the clinical diagnosis, it would receive the out-of-date
nomenclature as angioneurotic edema (T78.3) + analgesics, antipyretics, and
anti-inflammatory drugs (Y45.0).

Because of its complexity, under-recognition, under-diagnosis, and/or
under-notification, DHRs are under-represented in healthcare databases

Fig. 1. Schematic diagram of current drug hypersensitivity reactions’ classification
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and coding systems, exemplified by the ICD-10. The lack of ascertainment
and recognition of the importance of DHRs prevents national and inter-
national health planning, low resource allocation for clinical practice,
research, and prevention in the field. This results in a poor understanding
of the natural history of DHRs and impacts in realistic and comparable
knowledge of their epidemiology.

Improving the representation of drug hypersensitivity reactions in the ICD-11
The 11th ICD revision was officially launched byWHO inMarch 2007, and the
final draft is expected to be submitted to WHO’s World Health Assembly for
official endorsement by 2018 [1•], but the work on refining and maintenance
of the new edition is expected to take longer.

Understanding the deficiencies of the representation of allergic and
hypersensitivity conditions, including the DHRs, a detailed action plan
was coordinated based on scientific evidences and academic actions [2,
7, 8••, 18••, 19, 20, 21••, 22–28]. The ALLERGY in ICD-11 initiative was
launched 6 years ago to have a better representation of these disorders in
the ongoing 11th revision of the ICD. It has been supported by six major
international allergy academies, named Joint Allergy Academies, and col-
laboration with the WHO ICD-11 revision governance has been
established and is ongoing so far. The construction of the “allergic and
hypersensitivity conditions” section in the ICD-11 beta draft (Fig. 2)
[29••] was the main outcome of this first step of the process.

Fig. 2. Hierarchical representation of the “drug hypersensitivity” sub-section in the ICD-11 Beta draft
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The building process of the new section, including the “drug hypersensitiv-
ity” sub-section, was a detailed and intensive process in which all the imple-
mented conditions have been discussed with the experts representing different
specialties and the WHO ICD leadership.

The “Drug hypersensitivity” sub-section is classified under the “Complex
allergic or hypersensitivity conditions” and counts with 48 conditions scattered
under seven domains (Fig. 2). More specification, such as chronology, severity
and trigger, can be given to these conditions by combining characteristics
available in the “extension codes” chapter.

Applying the new “Drug hypersensitivity” sub-section of the ICD-11
Although the corresponding ICD-11 codes are not completely locked, applying
the ICD-11 logic [29••], the case would be classified as CA09.0 Samter syndrome
and EJ01.1 drug-induced angioedema + XM409771066 anti-inflammatory drug non-
steroidal for the acute phase of the reaction.

Perspectives of classification and coding of drug
hypersensitivity

Having DHRs well represented in an international classification and coding
system, endorsed by the WHO, provides specific codes to specific conditions
and, therefore, facilitates the use of such classification and codes by clinicians,
epidemiologists, and statisticians, as well as all data custodians and other
relevant personnel. Standard and more detailed tools for population-based
studies provide a common understanding regarding more accurate diagnosis
and clinical outcomes to facilitate the dialog between diverse heath care sectors.
It also supports clinical research by allowing increased sensitivity and specificity
of profiling disorders and patients recruitment to multicentric clinical trials and
pharmacogenetic studies.

Efforts to reach standard classification, coding and definitions for DHRs
through the ICD-11 revision are aligned to the developments of precision med-
icine (PM). PM describes prevention, diagnosis, and treatment strategies that take
individual variability into account. As PM advances, for some decisions, it will
add the population-based best evidence in order to reach specific and detailed
understanding of what makes an individual patient different from others.

Many quality measures worldwide rely on the WHO ICD codes. Increasing
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 facilitate fair reimbursement policies
for the use of this system. It will help payers and providers to more easily
identify patients in need of disease management and more effectively tailor
disease management programs [19]. Making specific diagnosis visible in the
ICD, such as Samter/Widal syndrome, will be able to support the allocation of
resources to improve diagnosis, management and research in the field.

As knowledge derived from populations is key information for decision-
making, the construction of the new section addressed to DHRs in the ICD-11
will allow the collection of more accurate epidemiological data to support
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quality management of patients with drug allergies, and better facilitate health
care planning to implement public health measures to prevent and reduce the
morbidity and mortality attributable to DHRs.

Availability of data and material

Data sharing not applicable to this article as no datasets were generated or
analyzed during the current study. The ICD-11 beta draft and PubMed
platforms are open to the public.
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