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Abstract

Purpose of review To discuss current methods for grading severe allergic reactions (SARs) in
view of the new WAO modified classification system.
Recent findings While there is not universally accepted system for classifying SAR severity,
and due to the high degree of heterogeneity and difficulties for comparisons between the
various methods, the new WAO proposal is simple, suitable for use in clinical practice and
universally applicable for all allergic reactions, covering the full spectrum of possible
grades of severity.
Summary There is a requirement for a simple and comprehensive system to classify systemic
allergic reaction severity. The modification to WAO’s classification of SARs to allergen
immunotherapy recently proposed by Cox et al. constitutes an important contribution in
the goal of obtaining useful and helpful information for all involved stakeholders.
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Introduction

The severity of an allergic reaction is highly variable,
ranging from local symptoms to generalized manifesta-
tions, being anaphylactic shock the most extreme and
severe picture. According to the World Allergy Organi-
zation (WAO), anaphylaxis is defined as “a serious, life-
threatening generalized or systemic hypersensitivity re-
action” and “a serious allergic reaction that is rapid in
onset andmight cause death” [1]. Severity of a particular
reaction is influenced by many factors, such as dose,
individual threshold for reaction, route of exposure,
allergen, age, comorbidities, and cofactors.

Since there are huge differences in clinical features
and degree of systemic compromise, and due to the
relevance of reporting reactions in enough detail in or-
der to generate precise information useful for patients,
clinicians, the pharmaceutical industry, and health au-
thorities, investigators have proposed various ap-
proaches to assess the severity of allergic reactions. In

2013, the World Allergy Organization proposed a uni-
form grading system to classify systemic allergic reac-
tions (SARs) to subcutaneous allergen immunotherapy,
based in involved organ systems and reaction severity
[2].

Recently, a modification of this system applicable to
all SARs due to any cause was published [3•]. This
modified system was proposed to be applicable to SARs
from any cause and allows for classification of less severe
SARs which could be underreported or overreported in
clinical trials and surveillance studies. So far there is not
a widely accepted uniform classification system for grad-
ing SARs due to other causes such as drugs, foods, or
insect stings. In this paper, we review the recent advances
in the classification of SARs highlighting the current
difficulties faced by allergy specialists to ensure a univer-
sal, simple, and widely accepted protocol for these
conditions.

Grading severe allergic reactions

There are several grading systems to classify SARs induced by different agents.
However, none of them is currently used worldwide. The uniform classification
for grading subcutaneous immunotherapy-associated SARs created by WAO in
2010 [2] indicates that symptoms/signs fromonly one organ system couldmeet
the criteria to be identified as a SAR. It is a 5-grade system based on the organ
system(s) involved and the severity of the reaction, developed to classify reac-
tions in a clinical scenario in which the putative triggering agent is known as
able to cause a SAR. The reaction grade is determined by the physician or health
professional after the episode is over, taking into account all factors related to
the SAR, including among others the temporal relationship of symptoms/signs
and exposure to the potential causative agent, and medications administered
before and/or during the reaction. This system has also been applied to SARs
induced by sublingual immunotherapy (SLIT).

Current grading classification systems

Due to the high variability in how SARs are reported, it is difficult to compare
the safety outcomes associated with different practice patterns and therapeutic
interventions. In general, existing SAR grading systems do not consider the
reaction as a whole entity. Then, it is pertinent to determine the reaction grade
by clinical judgement after the episode has finished, allowing the consideration
of all involved factors, for example, the effects of concomitant exercise. Cur-
rently there is considerable intergrade variability in how SARs are classified,
with similar reactions being graded in both the least andmost severe categories.
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For example, reactions with a more rapid onset are often assigned a higher
grade, even if the symptoms and signs do not progress. Most tools are designed
empirically for data collection in emergency rooms or intensive care units,
clinical trials, or based consensus reports, theoretical reviews, position papers,
or national guidelines.

A harmonized severity scoring system ideally needs to take into account the
perceptions and needs of different interested parties (patients, health workers,
physicians, food and pharmaceutical industry, and public health authorities).
An ideal scoring system for the severity of SARs should be based on easily
recorded variables and should be applicable to all patient populations and to
any acute allergic reaction. It would require to match the increase of involved
organ systems with the increase in severity and to consider potentially life-
threatening manifestations (cardiovascular, neurological, and respiratory) as
indicators of more severe reactions.

Scoring systems that have been used up to now were targeted to particular
triggers such as foods [4–8], hymenoptera venoms [9–11], drugs [12, 13], and
allergen immunotherapy [14].

These scoring systems classify severity in different grades valuing key symp-
toms and signs by using ordinal scales that are not equivalent across the
different systems. Almost all of them are organ specific. Some of them utilize
complex algorithms that include various elements such as dose, meeting 2 or
more criteria, summation of symptoms, or number of involved organs and
treatment plan. Some are targeted only for anaphylaxis and others are designed
for a wider spectrum of reactions. None of these systems has been sufficiently
validated.

As an example, Niggeman and Beyer proposed a 3-grade system to classify
local and systemic reactions which was intended to overcome the disadvantages
of current approaches [15]. However, it has been mentioned that this classifi-
cation could result in considerable misrepresentation of the severity of a SAR
[3•].

The need for a severity scoring system

Among the reasons to establish an appropriate severity score system for SARs,
the following have been mentioned: (1) A need to provide a summary of a
reaction reported by patients or carers or within the context of a drug or food
challenge or immunotherapy occurring in a clinical setting. (2) To contribute to
determine the most appropriate emergency treatment. (3) To simplify into a
small number of grades based on easily recognized symptoms and signs. (4) To
have standardized patient monitoring and define patient cohorts in clinical
trials.

Other confounding factors are the variable perceived severity and subjective
interpretation of symptoms which depend on cofactors and circumstances
surrounding patient’s life. Allergic patients tend to underestimate or overesti-
mate the severity of SARs, and frequently physicians underestimate the severity
and treat SARs exclusively with antihistamines and corticosteroids, avoiding the
use of epinephrine [16]. Another important issue to be taken into consideration
is the lack of recognition or diagnosis of anaphylaxis by emergency room
physicians with the consequent undertreatment [17]. In general, allergy
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specialists do not see the patient during an acute reaction and only assess
severity retrospectively. Additional confounding factors are represented by pa-
tient’s psychological comorbidities.

Difficulties to design a uniform classification system for severe
allergic reactions

Among the triggering factors of SARs, the most common are foods, medica-
tions, insects, and physical factors. A number of obstacles for the design and
implementation of a uniform classification for SARs have been considered.
1. A system covering all possible causes encounters with the impediment that

the significance of symptoms/signs used to define an event as a SAR varies
according to several circumstances, for example, allergen route of exposure
and patient’s ability to perceive and communicate his symptoms.

2. There is no reliable, evidence-based, gold standard for derivation and vali-
dation of SARs.

3. There is no reliability and validity due to sampling bias.

4. There is no harmonization in allergy nomenclature, although there is an
important progress being made by the World Health Organization through
the incorporation of allergic diseases in ICD-11 [18••]. A better knowledge
of disease mechanisms and endotype-driven approaches are lacking.

5. Symptoms and signs used to define a SAR are not specific to allergic
reactions and can be present in idiosyncratic, immunologic, or other types
of episodes.

6. SAR symptoms overlap with patient’s anxiety.

7. Often the route of putative agent delivery can result in local reactions if the
allergen is administered via the oral or sublingual route, or systemic if it is
given parenterally.

8. Some grading systems include criteria that consider the treatment admin-
istered and the timing of response. Similar SAR grades of disparate severities
could be assigned if there is a rapid resolution after epinephrine adminis-
tration. Basing SAR grade severity onwhether or not the physician or patient
administers epinephrine can mislead treatment safety data and lead to a
misuse of the term anaphylaxis.

9. There is the risk of underestimation of treatment safety if “anaphylaxis” and/
or epinephrine-treated reactions are the only SARs of concern and the only
events prompting detailed reporting.

Are there any comparisons between the different SAR
classification systems available?

Comparisons between the published systems are scarce. In a recent
paper, Eller et al. compared 22 instruments using as the comparator
Sampson’s system [7]. The investigation included 2828 positive chal-
lenges to foods and drugs, and disclosed that there were significant
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correlations for mild reactions, whereas all instruments were good to
identify food anaphylaxis. However, there were differences in severity
between some instruments and the comparator system. Also 7 instru-
ments were poor regarding drug anaphylaxis. Authors concluded that
severity differed between the 23 instruments in both, food and drug
allergy, and translation between scoring systems with 3 and 5 grades
was difficult [19•].

Modified SAR classification

The accurate assessment and communication of potential severity of acute
allergic reactions are important to patients, clinicians, researchers, food and
pharmaceutical industry, and public health authorities. Many scoring systems
to describe the severity of allergic reactions have been proposed, but there is
considerable heterogeneity among them.

As mentioned, currently there is not a single standardized approach to
quantify the severity of allergic reactions to all triggers. Recently, the
European Academy of Allergy and Clinical Immunology recognized the
need for the development of a harmonized system to quantify the sever-
ity of allergic reactions. These investigators proposed a 3-grade system in
which grade 1 corresponds to isolated local reactions of skin and mucosa,
grade 2 to reactions involving more distant sites (skin, upper airway, and/
or gastrointestinal tract), and grade 3 to potentially life-threatening reac-
tions, cardiovascular, neurological, bronchial, and/or laryngeal. Patients
would be assigned to a grade according to their most severe symptom/
sign [20•].

Due to the multiple troubles for classifying SARs mentioned above, WAO
has recently produced a modification of the 2010 WAO Grading System in
order to implement a universal language for the classification of SARs due to
any cause [3•]. This system allows symptoms/signs to be considered in the
context of the entire reaction being the grade determined by a physician’s
clinical judgement. Grade severity is based on the organ system(s) involved
and the severity of the SAR (Table 1).

Organ systems include the skin, upper and lower respiratory tracts, the
conjunctiva, gastrointestinal, cardiovascular, and other symptoms. Single
organ symptoms involving only one organ define a grade 1 reaction.
Symptoms from two or more organs constitute a grade 2 or higher grade
reaction. The presence of bronchospasm, gastrointestinal, or cardiovascu-
lar symptoms is grade 2 depending on its severity. Respiratory failure or
hypotension, defined by the National Institute of Allergy and Infectious
Diseases and Anaphylaxis Network Expert Panel criteria as a “reduced
blood pressure after exposure to a known allergen for that subject (mi-
nutes to several hours)” [21], with or without loss of consciousness, is a
grade 4 reaction (Table 1).

In the modified SAR Grading System, a grade 2 reaction is associated
with symptom(s)/sign(s) from two or more organs from grade 1. Mild
lower airway, gastrointestinal symptoms, or uterine cramps are a grade 3,
whereas more severe lower or upper airway or cardiovascular symptoms
are grades 4 or 5 SAR. The final grade is determined by the physician
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when the event has resolved. Additional information should also be
reported, for example, first symptoms/signs, time of onset, timing, and
amount of epinephrine administered. To denote when epinephrine was
injected, an alphabetical suffix is used as follows: a, 5 min or less; b, 5 to
10 min; c, 10 to 20 min; d, more than 20 min; z, if epinephrine was not
administered.

This is a simple system that uses few grades, suitable for use in clinical
practice and universally applicable for all allergic reactions, covering the full
spectrum of possible grades of severity.

Table 1. Modified WAO Grading System for severe allergic reactions

Grades
Anaphylaxis

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Symptom(s)/sign(s)
from one organ system
Cutaneous
-Urticaria and/or
erythema-warmth
and/or pruritus
other than localized
at injection site
and/or
-Lip tingling or
itching or
-Angioedema
(not laryngeal) or

Upper respiratory
-Nasal: sneezing,
rhinorrhea, pruritus
and/or congestion
and/or
-Throat clearing
(itchy throat) and/or
-Cough not related to
bronchospasm or

Conjunctival
-Erythema, pruritus,
tearing or

Other
-Nausea
-Metallic taste

Symptom(s)/sign(s)
From ≥ 2 organ
symptoms listed
in grade 1

Lower airway
-Mild bronchospasm
(cough, wheezing,
shortness of breath)
which responds to
treatment and/or
Gastrointestinal
-Abdominal cramps
and/or vomiting/
diarrhea
Other
-Uterine cramps
-Any symptom(s)/
sign(s) from grade
1 would be included

Lower airway
-Severe bronchospasm
not responding or
worsening in spite
of treatment and/or
Upper airway
-Laryngeal edema
with stridor
-Any symptom(s)/
sign(s) from grades
1 or 3 would be
included

Lower or upper airway
-Respiratory failure
and/or
Cardiovascular
-Collapse/hypotension
and/or
-Loss of consciousness
(vasovagal excluded)
-Any symptom(s)/
sign(s) from grades
1,3, or 4 would be
included

The final grade of the reaction is not determined until the event is over, regardless of themedication administered to treat the reaction. The final
report should include the first symptom(s)/sign(s) and the time of onset after the causative agent exposure and a suffix reflecting if and when
epinephrine was or was not administered: a, ≤ 5 min; b, 9 5 min to ≤ 10 min; c, 9 10 min to ≤ 20 min; d, 9 20 min; z, epinephrine not
administered. Final report: grades 1–5; a–d, or z; first symptom(s)/sign(s); time of onset of first symptom(s)/sign(s)
Modified from: Cox L, Sánchez-Borges M, Lockey RF. World Allergy Organization systemic allergic reaction grading system: Is a modification
needed? J Allergy Clin Immunol Pract 2017; 5: 58–62
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Conclusion

Since there is a requirement for a simple and comprehensive system to classify
systemic allergic reaction severity, a number of proposals have been published.
However, they have been used empirically by investigators and up to now, there
is not a model that has been accepted by all interested parties. Themodification
to WAO’s classification of SARs to allergen immunotherapy recently proposed
by Cox et al. constitutes an important contribution in the goal of obtaining
useful and helpful information for all involved stockholders.
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