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Background: There is no widely adopted severity grading
system for acute allergic reactions, including anaphylactic and
nonanaphylactic reactions, thus limiting the ability to optimize
and standardize management practices and advance research.
Objective: The aim of this study was to develop a severity
grading system for acute allergic reactions for use in clinical
care and research.
Methods: From May to September 2020, we convened a 21-
member multidisciplinary panel of allergy and emergency
care experts; 9 members formed a writing group to critically
appraise and assess the strengths and limitations of prior
severity grading systems and develop the structure and
content for an optimal severity grading system. The entire
study panel then revised the grading system and
sought consensus by utilizing Delphi
methodology.
Results: The writing group recommended that an optimal
grading system encompass the severity of acute allergic
reactions on a continuum from mild allergic reactions to
anaphylactic shock. Additionally, the severity grading system
must be able to discriminate between clinically important
differences in reaction severity to be relevant in research while
also being intuitive and straightforward to apply in clinical care.
From athe Division of Emergency Medicine, mthe Division of Allergy and Immunology,

and rthe Division of Biostatistics and Epidemiology, Cincinnati Children’s Hospital

Medical Center; bthe Department of Pediatrics, University of Cincinnati College of

Medicine; cthe Division of Allergy and Immunology, Children’s Hospital of Philadel-

phia, Perelman School of Medicine at University of Pennsylvania; dthe Department of

Emergency Medicine, Mayo Clinic, Rochester, Minn; ethe Dartmouth Geisel School

of Medicine, Hanover; fthe Dartmouth-Hitchcock Medical Center, Hanover; gthe Di-

vision of Emergency Medicine and lthe Division of Immunology, Boston Children’s

Hospital; hthe Department of Pediatrics, HarvardMedical School, Boston; jthe Depart-

ment of Emergency Medicine and qthe Department of Pediatrics, Massachusetts Gen-

eral Hospital, Harvard Medical School, Boston; nthe Division of Allergy and Clinical

Immunology, Department of Medicine, Brigham and Women’s Hospital, Harvard

Medical School, Boston; iRochester Regional Health, NY; kthe Section of Pediatric

Emergency Medicine, Department of Pediatrics, Medical College of Wisconsin, Mil-

waukee; othe Division of Allergy and Immunology, Icahn School of Medicine at

Mount Sinai, New York; and pthe Section of Emergency Medicine, Department of Pe-

diatrics, Children’s Hospital Colorado, Aurora.

Supported by the Division of EmergencyMedicine, Cincinnati Children’s Hospital Med-

ical Center.

Disclosure of potential conflict of interest: D. Schnadower receives funding from the

National Institutes of Health (NIH). J. M. Spergel has grant support from DBV

Technology, AImmune, and the NIH; in addition, he has consulted for Kaleo. R. L.

Campbell has been a peer reviewer for EB Medicine, a consultant for Bryn Pharma,

and an author for UpToDate. M. Shaker has a brother who is chief executive officer of

Altrix Medical; in addition, he is a member of the Joint Task Force on Practice

Parameters, and he serves as an editorial board member for the Journal of Allergy and

Clinical Immunology: In Practice; Annals of Allergy, Asthma, and Immunology, and
Consensus was reached for all elements of the proposed severity
grading system.
Conclusion: We developed a consensus severity grading system
for acute allergic reactions, including anaphylactic and
nonanaphylactic reactions. Successful international validation,
refinement, dissemination, and application of the grading
system will improve communication among providers and
patients about the severity of allergic reactions and will help
advance future research. (J Allergy Clin Immunol
2021;nnn:nnn-nnn.)
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Acute allergic reactions may occur following exposure to a
wide variety of allergens (eg, foods, medications, biologic
compounds, plants, venoms), in a broad range of settings (eg,
home, school, recreational, health care), and during oral food
challenges and clinical trials evaluating the efficacy of allergen
immunotherapy.1-3 Reactions occur on a severity continuum from
mild (requiring no or minimal intervention) to anaphylactic shock
(necessitating treatment with resuscitative therapies).1
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and Food Allergy and Anaphylaxis Network
The societal burden of acute allergic reactions (including
anaphylaxis) on patients, families, and the US health care system
is considerable. From 2008 to 2016, thereweremore than 400,000
emergency department visits for anaphylaxis alone.4 Despite
research advances to determine the epidemiology of allergic reac-
tions and develop therapies and public health interventions to
mitigate disease burden, recent studies have found that in the
past decade, emergency department visits for anaphylaxis in the
United States doubled across all age groups and tripled among
children.4 Direct medical costs from food allergies alone total
$4.3 billion dollars annually, including average individual direct
medical costs of $2081.5

Although severity grading systems have been developed in the
past,6-14 they have not been widely implemented, thus hindering
standardization of clinical practice and research efforts. Our
group recently published definitions of anaphylaxis outcomes to
harmonize clinical care and facilitate research15 and concluded
that there is also a need to develop a novel grading system to clas-
sify the severity of these outcomes. This conclusion is supported
by a position paper by the European Academy of Allergy and
Clinical Immunology recommending the ‘‘need for an appropri-
ately developed and validated severity scoring system for allergic
reactions that works across the range of allergenic triggers and ad-
dresses the needs of different stakeholder groups.’’9

Thus, the objective of this study was to assemble a multidis-
ciplinary group of allergy and emergency care experts to develop
a consensus severity grading system for acute allergic reactions
(including both anaphylactic and nonanaphylactic reactions) that
is applicable to clinical care and research. This serves as a key first
step before validation, dissemination, and implementation of our
severity grading system. Successful implementation of this
grading system will improve communication among providers
and patients, facilitate standardization efforts in anaphylaxis
management, and serve as a framework for reporting outcomes
and adverse events during clinical trials.

METHODS

Literature search
We performed a literature review of the Embase, PubMed, Cochrane, and

Scopus databases for English articles published from 1997 to March 2020; we

used the following search terms: anaphylaxis severity, acute allergic reaction

grading system, anaphylaxis grading system, acute allergic reaction grading

scale, anaphylaxis grading scale, allergic reaction grade, and anaphylaxis

grade (see Table E1 in the Online Repository at www.jacionline.org). Articles

published before 1997 were also included if they were cited at least 5 times in

references from the literature search. Articles were made available to panel

members in an online study folder.

Delphi group panel members
We convened a 21-member panel of experts in the field of anaphylaxis,

including allergists/immunologists and general and pediatric emergency

medicine specialists. Panel members were selected on the basis of expert

recommendations, published research, and membership in national research

networks and/or anaphylaxis interest groups. From this group, 9 panel
members (T.D., D.S., J.S., R.C.,M.S.,M.N., K.M., P.C., andH.S.) additionally

served on a writing group tasked with (1) reviewing the literature search to

assess the strengths and limitations of prior grading systems; (2) developing

criteria and attributes for an optimal grading system, including how it should

be structured and used in clinical care and research; and (3) creating and

revising a draft grading system based on discussions during monthly

teleconference calls and electronic communications from May to June

2020. The grading system was subsequently refined by the entire study panel

during monthly teleconference calls from July to September 2020.
Conference calls
During the writing group conference calls, panel members discussed

relevant research, research gaps, and clinical expertise relevant to the study

objective. On the first call, panel members reviewed prior severity grading

systems from the literature search and summarized their strengths and

limitations. The panel then developed a framework for creating an ideal

severity grading system that would address the needs of both clinicians and

researchers. After each conference call, the draft grading system was

circulated to the writing group for revisions and subsequently modified.

This process was repeated until all panel members agreed that no further

revisions should be made. The grading system, along with a document

outlining central themes from the calls, was then disseminated to the entire

study panel, and during monthly conference calls, the grading system was

revised and subsequently finalized. Audio recordings of the calls were made

available to panel members who could not join the live calls.
Delphi surveys
After finalization of the grading system during conference calls, Delphi

methodologywas used to determinewhether therewas consensus for the severity

grading system and all severity grades, the subgrading system and all subgrades,

and the definitions specific to the grading system. We used previously applied

Delphi methodology for developing consensus outcomes in other fields of

medicine,16 including the definition and clinical criteria for septic shock.17 In

each survey round, an electronic Research Electronic Data Capture (REDCap)

survey (Nashville, Tenn)18 was sent to panel members, who were asked to rate

each statement on level of agreement (with 1meaning strongly disagree, 2mean-

ing agree, 3 meaning neutral, 4 meaning agree, and 5 indicating strongly agree),

or not applicable if panel members did not think that they had the necessary

expertise or background knowledge to rank a particular statement. The responses

strongly agree and agree were grouped together, and the responses strongly

disagree and disagree were grouped together.16 Additionally, panel members

were encouraged to submit free text comments to clarify their response to every

question, suggest additional questions, or recommend modifications to the

severity grading system. Consensus was defined as agreement equal to or

exceeding 65% for statements. Our methodology (including the threshold of

65%) was based on that used by Shankar-Hari et al to develop a new definition

and clinical criteria for septic shock; the threshold of 65% was determined a

priori before the surveys were sent to panel members.16

If consensus for a question was not reached after the initial survey,

subsequent surveys incorporating the aggregate deidentified responses from

prior surveyswere sent to panelmemberswith the goal of narrowing responses

to reach consensus. This process was repeated until consensus was reached for

each statement or after 4 survey rounds. If no consensus was achieved by the

fourth round, the question was categorized as ‘‘no consensus reached.’’

The institutional review board at Cincinnati Children’s Hospital Medical

Center approved this study.
RESULTS

Literature review
In total, 31 articles were included and reviewed by the writing

group and made available to the entire study panel. The most
commonmethodology for creating prior severity grading systems
was expert opinion. Of note, no previous grading system had been

http://www.jacionline.org
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developed by using Delphi methodology. For a summary of the
literature review, please see Table E1.

Limitations of prior grading systems and attributes

of an optimal, novel severity grading system
The panel members reviewed previous grading systems and

agreed that they have a variety of limitations (detailed later in this
article) preventing consistent use across clinical care and research.
However, the grading systems provide a framework for developing
a broadly applicable grading system. For example, the grading
system proposed by Sampson et al (in 2012)7 to standardize
double-blind, placebo-controlled food challenges affords re-
searchers the ability to account for a broad range of symptoms
within each organ system. Although this approach works well for
research, it does not allow clinicians or researchers to assign a sum-
mative severity grade based on the ranking and/or combinations of
symptoms. In contrast, the grading system developed by Brown in
20046 is easy to use in clinical care because it separates
hypersensitivity reactions into 3 clearly defined severity grades.
Unfortunately, such an approach was thought to be overly
simplistic because it does not allow researchers the ability to ac-
count for the wide spectrum of disease severity for acute allergic
reactions (eg, mild local reactions to life-threatening anaphylaxis).
Beyond these grading systems, other systems have been used in
clinical trials; they include the grading system developed by Burks
et al (in 2012) to assess acute allergic reactions during oral immu-
notherapy for treatment of egg allergy.11 Although the grading sys-
tem is not overly complex and matches reaction severity based on
clinical gestalt, it is suboptimal because it incorporates symptoms,
nonspecific terminology (eg, extreme limitation in activity), and
subjective clinical outcomes (eg, need for hospitalization) to clas-
sify reaction severity instead of relying solely on symptom severity.

1. Lack of granularity. Prior grading systems have not been
able to discriminate between clinically important pheno-
types (eg, cardiovascular involvement with presyncope,
hypotension, anaphylactic shock, or cardiac arrest).9

The optimal severity grading system should convey that
the severity of acute allergic reactions is on a continuum
frommild to fatal. It does not simply categorize reactions
as anaphylactic or nonanaphylactic, given that anaphy-
laxis diagnostic criteria may change with time19,20 and
because the number of organ systems affected may
vary throughout a patient’s clinical course. This is
also important because patients may have fatal allergic
reactions with apparently ‘‘isolated’’ organ system
involvement, including respiratory failure.21

2. Nonspecific terminology. Prior systems have used
nonspecific terms to describe organ system involvement
(eg, cardiovascular, neurologic, bronchial) without
accounting for severity differences within organ systems
(eg, cardiovascular involvement with syncope vs shock).9

Grading systems do not uniformly define terms used to
classify reaction severity, including hypotension, shock,10

cardiovascular collapse, confusion,6 tachycardia,10 or res-
piratory failure.8 This includes using subjective terms such
as life-threatening,9 dyspnea (without mention of the use
of accessory muscles), or change in mental status (without
reference to a quantifiable scoring system such as the Glas-
gow Coma Scale [GCS]).

Signs (clinical and physical examination findings) and
symptoms (hereafter signs and symptoms are referred
to as symptoms) included in the optimal severity grading
system should be easily recognized in clinical care and
be measurable and objective with the intent that they
will have high interrater reliability among clinicians in
validation studies. The grading system incorporates
medical instead of lay terminology, given that it is
designed to be used by clinicians who interpret
patient-reported symptoms.

3. Nonequivalency within grades. Symptoms that denote
different reaction severities (eg, dyspnea, shock) are included
in the same severity grade(s).10 Subjective and objective find-
ings are treated as equal when that is unlikely to be the case.

The symptoms included in each severity grade should
represent equivalent or near-equivalent reaction
severity. However, within each grade there may be a
spectrum of disease severities, which supports the need
for a subgrading system to account for the totality of
symptoms.

4. Number of organ systems and reaction severity. Grading
systems have proposed that a greater number of involved
organ systems usually equates to increased reaction
severity;9 however, this is not always the case, as fatal
anaphylaxis can occur with apparently isolated respiratory
or cardiovascular involvement.22

The optimal severity grading system should discriminate
between severity and number of organ systems involved,
because life-threatening reactions may occur with
isolated organ system involvement.

5. Therapeutics. Grading systems have incorporated therapies as
a means of categorizing reaction severity11,23; however, there
may be subjective use of treatments such as intramuscular
epinephrine or inhaled b-agonists. Likewise, incorporating
objective responses to therapies, such as improvement in
pulmonary function tests after treatment with inhaled
b-agonists, is not feasible in most clinical settings.23

The optimal severity grading system should not include
routine therapies for allergic reactions (intramuscular
epinephrine, inhaled b-agonists, or supplemental
oxygen) or response to therapies, given that use of these
therapies may be subject to medication availability and
practice variation. In addition, patients may experience
fatal anaphylaxis before they receive medical care.24

Panel members did agree that high-acuity or invasive
therapies associated with life-threatening reactions
should be included in the novel severity grading
system (eg, positive pressure ventilation, intubation,
intravenous vasopressors, extracorporeal membrane
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oxygenation), given that these therapies are generally
used only in critically ill patients with respiratory failure
and/or shock.

6. Symptom duration. Symptom duration has been used to
classify reaction severity.11 However, it is difficult to
include the duration of some but not all symptoms, and
if time descriptions were included, the grading system
would also need to account for the association between
therapies and symptom duration (eg, symptoms that persist
despite vs without therapies).

The optimal severity grading system should not include
the duration of symptoms; instead, it can be used to
grade the reaction severity longitudinally at various
stages (such as in persistent, refractory, and biphasic re-
actions).15 For example, a patient may have an initial
anaphylactic grade 5 acute allergic reaction and then
develop a biphasic, nonanaphylactic grade 2 allergic
reaction.

7. Impracticality. Some grading systems include different de-
grees of severity within each organ system but do not ac-
count for the totality of symptoms when used to assess
overall reaction severity.20 Although such a grading system
may be useful in certain research studies, it is not easily
applied in clinical care.

The optimal severity grading system should be intuitive
for use in clinical care, given that severity grades (1-5)
reflect a logical progression of disease severity. Re-
searchers can use the subgrading system to account
for the totality of symptoms within each organ system.
We present a cohesive visual representation of the
grading and subgrading system (Fig 1) as well as an
abridged ‘‘pocket guide’’ version that includes the
grading system and important examples of the subgrad-
ing system (Fig 2). The pocket guide version is intended
to promote easier use in clinical care (of note, Delphi
methodology was not used when creating the pocket
guide, specifically which elements from the subgrading
system should be included in the figure]). Additionally,
we have provided a detailed version of the subgrading
system (Table I) that could be used as a teaching tool
or incorporated into the electronic medical record for
easy access and use.

8. Generalizability. Grading systems have been developed
for narrow clinical applications, including singular aller-
gens and modes of exposure (eg, oral food challenges vs
subcutaneous immunotherapy), care settings, and study de-
signs.7,23 They also do not consistently include symptoms
specific to children (particularly, infants or young children
who are not able to verbalize symptoms and may have
nonspecific symptoms).25

The optimal severity grading system should be widely
applicable, including across multiple clinical settings,
varied allergens, and all patient ages (including infants,
young children, adults, and the elderly).26 Although it
would be reasonable to develop a separate severity
grading system for infants and young children, the panel
thought that it was important to develop a singular
grading system applicable to all patient age groups,
while highlighting age-dependent specifications. In
research, the system can be incorporated into observa-
tional or interventional studies to describe outcomes
or report adverse events.
Development of the severity grading system
The grading system is organized into a grading and subgrad-

ing system to ensure that it is intuitive and straightforward to
apply in clinical care while allowing clinicians and researchers
the ability to account for the entirety of symptoms within each
organ system and definition. The severity grading system (Figs
1 and 2) is used to assign the final severity grade and is based on
the severity (mild, moderate, or severe) of organ system
involvement (cardiovascular, neurologic, respiratory, mucosal/
angioedema, skin, and gastrointestinal). The subgrading system
(Fig 1 and Table I) was developed by modifying the system
developed by Sampson et al to score adverse reactions during
oral food challenges7 and is used to determine the severity
(mild, moderate, or severe) of symptoms, as well as other clin-
ical findings specific to each organ system. As an example, a pa-
tient with stridor and retractions would be assigned a respiratory
subgrade of severe, and thus the reaction would be categorized
as a grade 5 acute allergic reaction. A patient with generalized
erythema (>_50% of body surface area) would be assigned a skin
subgrade of moderate and the reaction would be categorized as
a grade 2 acute allergic reaction.

For patients with multiple symptoms, reaction severity is based
on the most severe symptom. Thus, symptoms that constitute
more severe grades always supersede symptoms from less severe
grades. For example, a patient who has severe mucosal/angioe-
dema involvement (grade 4) as well as severe laryngeal involve-
ment (grade 5) would thus be classified as having a grade 5 acute
allergic reaction. The subgrading system also includes clear
descriptions of subjective symptoms and symptoms specific to
infants.25 It does not include a ‘‘severe’’ subgrade for all organ
systems given that this subgrade is intended to denote potentially
life-threatening symptoms. As an example, although a patient
may have significant isolated dermatologic involvement, the
panel agreed there was not usually a degree of dermatologic
involvement considered to be life-threatening.

The definitions for pediatric and adult hypotension (Table I and
Fig 1) are based on the 2006 National Institute of Allergy and In-
fectious Disease and Food Allergy and Anaphylaxis Network
(NIAID/FAAN) anaphylaxis diagnostic criteria.20 Low (<65)
mean arterial pressure (MAP) was also used to define hypotension
in adults, as it is a criterion for hypotension in adult septic
shock;17 however, MAP was not used to define pediatric hypoten-
sion, given that there is not a consensus threshold for lowMAP in
pediatric septic shock.27 Additionally, the definition of anaphy-
lactic shock (the need for intravenous vasopressors to maintain
targeted blood pressure) is based on the adult definition of septic
shock and may not be as applicable to pediatric patients, who can
experience compensated shock without hypotension.17 The



Severity grading system for acute allergic reactions
Grading system application is INDEPENDENT of whether reactions fulfill NIAID/FAAN anaphylaxis diagnostic criteria*

(e.g. a reaction can be either Grade 5 anaphylaxis or a Grade 5 non-anaphylactic reaction)
Severity grades** Clinical criteria (sub-grading system)

Life 
threatening 

allergic 
reactions

5 ANY Severe:
Cardiovascular, Neurologic, Respiratory

Cardiovascular†

MILD: Symptoms - weak, dizzy, pre-syncope, palpitations, blurred vision; Infants - tachycardia not related to other causes 
such as crying, discomfort, or medications
MODERATE: hypotension, syncope (collapse); Infants - mottling, cyanosis
SEVERE: anaphylactic shock, cardiac arrest; Infants - hypotension
Neurologic†

MILD: Symptoms - confusion, drowsy, sense of impending doom; Infants - persistent and unexplained irritability, 
inconsolability, crying, or decreased activity
MODERATE: GCS (Glasgow Comma Scale; https://www.mdcalc.com/glasgow-coma-scale-score-gcs) 13-14; Infants -
lethargic
SEVERE: GCS <13, seizure; Infants - new onset hypotonia
Respiratory
General
MILD: Symptoms - chest tightness, dyspnea; Signs - new onset cough
MODERATE: new onset persistent cough, increased WOB, hypoxemia 
SEVERE: respiratory failure
Laryngeal
MILD: Symptoms - throat tightness or discomfort; Signs - voice change; Infants - barky or croup like cough, hoarse cry
MODERATE: stridor w/o increased WOB
SEVERE: stridor with increased WOB (partial or complete upper airway obstruction)
Lower airway
MILD: wheezing w/o increased WOB
MODERATE: wheezing with increased WOB
SEVERE: bronchospasm with minimal or no air movement on auscultation AND increased WOB
Mucosal/angioedema (see Figure E1 in the online repository for example images of mucosal/angioedema severity)
MILD: Symptoms - mouth tingling, itchy mouth or throat, metallic taste; Signs - facial swelling, conjunctival injection, 
chemosis, nasal congestion, rhinorrhea, throat clearing, lip swelling, mild tongue, soft palate, and/or uvula swelling 
(anatomical landmarks preserved); Infants - tongue thrusting or pulling, repetitive lip, ear or eye rubbing
MODERATE: drooling, moderate tongue, soft palate, and/or uvula swelling (anatomical landmarks obscured); Infants -
marked increase in drooling
SEVERE: severe tongue, soft palate, and/or uvula swelling (complete loss of anatomical landmarks)
Skin
Pruritus
MILD: Symptoms - pruritus, skin discomfort; Signs - occasional scratching, localized scratching or excoriations (< 50% 
body surface area [BSA])
MODERATE: continuous scratching, generalized scratching or excoriations (≥ 50% BSA)
Urticaria, rash
MILD: localized urticaria (< 50% BSA), localized erythema (< 50% BSA)
MODERATE: generalized urticaria (≥ 50% BSA), flushing, generalized erythema (≥ 50% BSA)
Gastrointestinal
MILD: Symptoms - nausea, abdominal pain††; Signs - 1-2 episodes of emesis or diarrhea; Infants - new onset spitting up, 
hiccups, or back arching
MODERATE: Symptoms - frequent or continuous nausea or abdominal pain, distressed due to GI symptoms; Signs - ≥3 
episodes of emesis or diarrhea or 2 of each

4

ANY Moderate: 
Cardiovascular, Neurologic, Respiratory 
OR
Severe: Mucosal/angioedema

3 ANY Mild:
Cardiovascular, Neurologic, Respiratory 

Mild 
allergic 

reactions

2
2 or more Mild, ANY Moderate:
Skin, Gastrointestinal, Mucosal/angioedema

1 ANY Mild: 
Skin, Gastrointestinal, Mucosal/angioedema

Terms: Symptoms: patient and/or family reported symptoms, not observed by clinicians; Signs: clinical 
and/or examination findings; Infants: signs and symptoms of allergic reactions in infants and young 
children may overlap with normal behavior. Mild/moderate respiratory, neurologic or CV symptoms may 
represent increased reaction severity in infants and young children.
Definitions
Hypotension: 
Pediatric: systolic BP < 5th percentile for age or < 2 standard deviations below normal for age or 
systolic BP < 70 mm Hg from 1 month to 1 year, < (70 mm Hg + [2 X age]) from 1 to 10 years, and < 
90 mm Hg from 11 to 17 years. Hypotension is a late phase sign in young children; consider use of HR 
and other CV symptoms in infants. Do not delay management of anaphylaxis for acquisition of BP. 
Adult: estimated or calculated mean arterial pressure (MAP=1/3[systolic BP]+2/3[diastolic BP]) < 65; 
or systolic BP < 90 mm Hg or > 30% decrease from baseline

Anaphylactic shock: anaphylaxis with an IV vasopressor infusion requirement to maintain a MAP ≥ 65
mmHg or systolic BP ≥ 90 mm Hg among adults, and age appropriate BPs among children (see pediatric 
definitions of hypotension above)
Increased work of breathing (WOB): retractions, use of accessory muscles, nasal flaring or grunting 
(infants), age defined tachypnea that is not brief or self-resolved
Hypoxemia: SpO2 ≤ 92% on room air
Respiratory failure: impaired oxygenation or ventilation requiring use of non-invasive and/or invasive 
ventilatory support (bag mask ventilation, high flow nasal cannula, continuous positive airway pressure, 
bi-level positive airway pressure, mechanical ventilation, extracorporeal membrane oxygenation)

FIG 1. Severity grading system for acute allergic reactions. *The severity grading system is designed for use

across the spectrum of acute allergic reactions, as depicted by the vertical arrow (mild to life-threatening

reactions), regardless of whether they fulfill the NIAID/FAAN criteria for anaphylaxis. **For patients with

multiple symptoms, reaction severity is based on the most severe symptom; symptoms that constitute

more severe grades always supersede symptoms from less severe grades. The grading system can be used

to assign reaction severity at any time during the course of reactions; reactionsmay progress rapidly (within

minutes) from one severity grade to another. The grading system does not dictate management decisions;

reactions of any severity grade may require treatment with epinephrine. �Patients with severe cardiovascu-

lar and/or neurologic involvement may have urinary or stool incontinence. However, the significance of in-

continence as an isolated symptom is unclear, and it is therefore not included as a symptom in the

subgrading system. ��Abdominal pain may also result from uterine cramping.
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grading system also includes objective symptoms for different or-
gan systems to minimize ambiguity when using it in clinical care
and research. Moderate and severe neurologic involvement are
classified by GCS scores (13-14 and <13, respectively).17

Although there are no data about the relationship between GCS
scores and anaphylaxis severity, we extrapolated GCS scores
from the sequential organ failure assessment score, which is
used to predict mortality in adult sepsis.17,28
Delphi results
The panel members voted on the newly developed grading

system and each of its individual components, as presented in
Table E2 (available in the Online Repository at www.jacionline.
org), which also includes free text comments for each question).
The grading system achieved 95.2% overall agreement, and the
subgrading system achieved 90.5% overall agreement. No indi-
vidual component had less than 80% agreement. Consensus for
each item and for the overall system was reached after 1 Delphi
round. As agreement was greater than the Delphi consensus
threshold (>_65% agreement),16 there was no need for iterative
rounds as outlined in the Methods section.
DISCUSSION
We have developed a consensus-based severity grading system

for acute allergic reactions (including anaphylactic and non-
anaphylactic allergic reactions) for use in clinical care and
research settings. This is the first study to develop a severity
grading system for acute allergic reactions by using Delphi
methodology, which is a broadly used and preferred methodology
to achieve consensus in comparison with relying solely on expert
opinion.15-17,29 The severity grading system is generalizable to
both domains because it is intuitive while also being granular
and specific. Importantly, the grading system is not intended to
dictate patient-level management decisions, including when to
administer epinephrine, given that it is not reasonable to have pre-
scriptivemanagement recommendations for every patient, type of
reaction, or combination of symptoms within each severity grade.

Before it can be accepted for widespread use in clinical care
and research, the grading system should be validated and refined
with input from an international multidisciplinary group of
experts, for which every effort should be made to ensure sex
parity among representatives.30,31 This includes validating the
grading system by using preexisting prospectively obtained data
sets in addition to enrolling prospective cohorts to compare and

http://www.jacionline.org
http://www.jacionline.org


Severity grading system for acute allergic reactions (Pocket Guide)
Grading system application is INDEPENDENT of whether reactions fulfill NIAID/FAAN anaphylaxis diagnostic criteria*

Severity grades** Clinical criteria examples (see sub-grading system for complete criteria)

5
ANY Severe: 
Cardiovascular, Neurologic, Respiratory 

Cardiovascular: anaphylactic shock, cardiac arrest; Infants: hypotension
Neurologic: Glasgow Coma Scale (GCS; https://www.mdcalc.com/glasgow-coma-
scale-score-gcs) < 13, seizure; Infants: hypotonia
Respiratory: respiratory failure, stridor with increased work of breathing (WOB), 
bronchospasm with minimal/no air movement and increased WOB

4

ANY Moderate:
Cardiovascular, Neurologic, Respiratory 

OR 
Severe: Mucosal/angioedema

Cardiovascular: hypotension, syncope; Infants: mottling, cyanosis
Neurologic: GCS 13-14 ; Infants: lethargic
Respiratory: new onset persistent cough, hypoxemia, increased WOB (+/- wheezing), 
stridor w/o increased WOB
Mucosal/angioedema: severe oropharyngeal (tongue/palate/uvula) swelling

3 ANY Mild: 
Cardiovascular, Neurologic, Respiratory

Cardiovascular: weak, dizzy, palpitations; Infants: tachycardia not related to other 
causes such as crying, discomfort, or medications
Neurologic: confusion, drowsy; Infants: unexplained irritability, decreased activity 
Respiratory: dyspnea, chest tightness; new onset cough, wheezing w/o increased WOB

2
2 or more Mild, ANY Moderate:
Skin, Gastrointestinal, Mucosal/angioedema

Skin: Mild: localized urticaria, erythema; Moderate: generalized urticaria, erythema
Gastrointestinal: Mild:1-2 episodes of emesis/diarrhea; Moderate: ≥ 3 episodes of 
emesis/diarrhea
Mucosal/angioedema: Mild: facial swelling, rhinorrhea; Moderate: moderate 
oropharyngeal swelling

1 ANY Mild:
Skin, Gastrointestinal, Mucosal/angioedema

Skin: localized urticaria, erythema
Gastrointestinal: 1-2 episodes of emesis or diarrhea
Mucosal/angioedema: facial swelling, rhinorrhea

FIG 2. Severity grading system for acute allergic reactions (pocket guide). *The severity grading system is

designed for use across the spectrum of acute allergic reactions regardless of whether they fulfill the NIAID/

FAAN criteria for anaphylaxis. **For patients with multiple symptoms, reaction severity is based on the

most severe symptom; symptoms that constitute more severe grades always supersede symptoms from

less severe grades. The grading system can be used to assign reaction severity at any time during the course

of reactions; reactions may progress rapidly (within minutes) from one severity grade to another. The

grading system does not dictate management decisions; reactions of any severity grade may require

treatment with epinephrine.
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contrast its applicability and functionality with those of previous
developed grading systems.6,32 Prospective studies will also
afford researchers the ability to collect biologic specimens to
evaluate whether current and novel anaphylaxis biomarkers are
correlated with symptom severity and/or are predictive of adverse
clinical outcomes (eg, severe, refractory, persistent, or biphasic
anaphylaxis).21,33,34 Biomarkers may one day be incorporated
into severity grading systems and could be used by clinicians to
resolve diagnostic ambiguity (eg, Is this anaphylaxis?) and to
inform therapeutic (eg, When should epinephrine be adminis-
tered?) and management decisions (eg, How long should patients
be observed after reaction onset?).
Use of the severity grading system in clinical care

and research
The severity grading system is designed to evaluate the

severity of acute allergic reactions and not chronic or nonal-
lergic conditions. However, there may be diagnostic uncertainty
or inconsistent application of the term acute allergic reactions,
especially depending on the clinical setting. To account for po-
tential diagnostic heterogeneity and/or uncertainty, the inclusion
criterion for using the grading system for acute allergic reac-
tions is intentionally broad and is predicated on clinical
judgment.

Although the severity grading system encompasses anaphy-
lactic and nonanaphylactic reactions, providers and/or re-
searchers can determine whether reactions meet the criteria for
anaphylaxis on the basis of whether reactions fulfill the 2006
NIAID/FAAN anaphylaxis diagnostic criteria.20 For example, a
patient with urticaria, stridor, and respiratory distress after peanut
exposure would be categorized as having an anaphylactic grade 5
acute allergic reaction, whereas a patient with isolated upper
airway obstruction following Hymenoptera envenomation would
be categorized as having a nonanaphylactic grade 5 allergic reac-
tion (based on the 2006 NIAID/FAAN criteria).20 However, it is
important to note that the definition of anaphylaxis itself may
evolve, as evidenced by the 2019 revised definition by the
Anaphylaxis Committee of the World Allergy Organization,
which defines anaphylaxis as ‘‘a serious systemic hypersensitivity
reaction that is usually rapid in onset and may cause death. Severe
anaphylaxis is characterized by potentially life-threatening
compromise in breathing and/or the circulation and may occur
without typical skin features or circulatory shock being
present.’’19

Although there is clinical heterogeneity within each severity
grade, the subgrading system can be used to account for
differences in reaction severity (eg, 2 grade 4 reactions, 1 with
isolated hypotension and the other with hypotension and vomit-
ing). However, we recognize that the subgrading system and
definitions specific to it do not include every possible symptom;
for example, the definition of increased work of breathing
includes retractions but does not account for every type of
retraction, nor does it include other potential symptoms of
increased work of breathing, such as inability to speak in full
sentences. The subgrading system can also be used to account for
changes in reaction severity. For example, a patient with isolated,
moderate lower airway involvement (wheezing with increased
work of breathing) would be classified as having a grade 4
reaction; however, if the patient continued to have increased work
of breathing and developed worsening aeration on examination
(minimal or no air movement), the reaction would be classified as



TABLE I. Severity subgrading system for acute allergic reactions

Subgrade Description

Cardiovascular*

Mild - Symptoms: weak, dizzy, presyncope, palpitations, blurred vision

- Infants: tachycardia not related to other causes, such as crying, discomfort, or medications

Moderate - Hypotension, syncope (collapse)

- Infants: mottling, cyanosis

Severe - Anaphylactic shock, cardiac arrest

- Infants: hypotension

Neurologic*

Mild - Symptoms: confusion, drowsy, sense of impending doom

- Infants: persistent and unexplained irritability, inconsolability, crying, or decreased activity

Moderate - GCS score (GCS; https://www.mdcalc.com/glasgow-coma-scale-score-gcs) of 13-14

- Infants: lethargic

Severe - GCS score <13, seizure

- Infants: new-onset hypotonia

Respiratory

General

Mild - Symptoms: chest tightness, dyspnea

- Signs: new-onset cough

Moderate - New-onset persistent cough, increased WOB, hypoxemia

Severe - Respiratory failure

Laryngeal

Mild - Symptoms: throat tightness or discomfort

- Signs: voice change

- Infants: barky or croup-like cough, hoarse cry

Moderate - Stridor with no increased WOB

Severe - Stridor with increased WOB (partial or complete upper airway obstruction)

Lower airway

Mild - Wheezing with no increased WOB

Moderate - Wheezing with increased WOB

Severe - Bronchospasm with minimal or no air movement on auscultation AND increased WOB

Mucosal/angioedema�
Mild - Symptoms: mouth tingling, itchy mouth or throat, metallic taste

- Signs: facial swelling; conjunctival injection; chemosis; nasal congestion; rhinorrhea; throat clearing;

lip swelling; mild tongue, soft palate, and/or uvula swelling (anatomic landmarks preserved)

- Infants: tongue thrusting or pulling, repetitive lip, ear or eye rubbing

Moderate - Drooling; moderate tongue, soft palate, and/or uvula swelling (anatomic landmarks obscured)

- Infants: marked increase in drooling

Severe - Severe tongue, soft palate, and/or uvula swelling (complete loss of anatomic landmarks)

Skin

Pruritus

Mild - Symptoms: pruritus, skin discomfort

- Signs: occasional scratching, localized scratching or excoriations (<50% of BSA)

Moderate - Continuous scratching, generalized scratching or excoriations (>_50% BSA)

Urticaria, rash

Mild - Localized urticaria (<50% BSA), localized erythema (<50% BSA)

Moderate - Generalized urticaria (>_50% BSA), flushing, generalized erythema (>_50% BSA)

Gastrointestinal

Mild - Symptoms: nausea, abdominal pain�
- Signs: 1-2 episodes of emesis or diarrhea

- Infants: new-onset spitting up, hiccups, or back arching

Moderate - Symptoms: frequent or continuous nausea or abdominal pain, distressed as a result of gastrointestinal symptoms

- Signs: >_3 episodes of emesis or diarrhea or 2 of each

BSA, Body surface area; WOB, work of breathing.

See Fig 1 for lists of terms and definitions.

*Patients with severe cardiovascular and/or neurologic involvement may have urinary or stool incontinence. However, the significance of incontinence as an isolated symptom is

unclear, and it is therefore not included as a symptom in the subgrading system.

�See Fig E1 (in the Online Repository at www.jacionline.org) (eg, images of mucosal/angioedema severity).

�Abdominal pain may also result from uterine cramping.
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a grade 5 reaction, given that these symptoms may be a sign of
impending respiratory failure.

Providers can use the severity grading system to improve
communication with patients, who often struggle with the burden
and uncertainty of having severe or biphasic reactions. Unfortu-
nately, to date, there has been no standard terminology or shared
language to describe reaction severity. Clinicians can use the
grading system to educate patients about the continuum of

https://www.mdcalc.com/glasgow-coma-scale-score-gcs
http://www.jacionline.org
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symptoms of allergic and anaphylactic reactions. Patients may be
relieved to know that although their symptoms may be distressing
or uncomfortable, they are not life-threatening and aremild on the
spectrum of disease severity. Furthermore, the grading system
will improve communication among providers about the severity
of reactions by standardizing the terminology used in documen-
tation and during handoffs.

Importantly, the grading system can be used in clinical research
to describe the severity of acute allergic reactions in observational
and interventional trials. It could also be used to report adverse
events in drug trials, including reaction severity immediately
following exposure to the trial drug, the highest severity grade
during the course of the reaction, or the totality of all symptoms.
Limitations
As is typical of grading systems and scales developed on the

basis of expert opinion, the main limitation of our study is that it
has not yet been validated with patient data. However, this is the
first allergic reaction severity grading system achieved by using
rigorous Delphi methodology. Although we incorporated the best
available evidence, including evidence regarding symptoms that
have been shown to be associated with life-threatening/fatal
reactions,24,35-37 we had to infer many grading system elements
from other clinical conditions, including extrapolating the GCS
scores and blood pressure thresholds used in septic shock. How-
ever, extrapolating these criteria seemed reasonable, given that
both conditions are forms of distributive shock.17 Although pa-
tient perspectives were not included in development of the
grading system, patient-centered studies are needed to determine
the interrater reliability of key symptoms and their association
with patient-related outcomes.

Although we believe that the grading system is clinically
intuitive and balances the need to be broad but sufficiently
specific, the 24-element subgrading system may require paper-
based or electronic memory aids, standardized documentation
elements, or decision support tools to be fully functional. This
approach has been used to incorporate other more complex
grading systems into clinical care (eg, the National Institutes of
Health Stroke Scale).38 Finally, the grading system does not ac-
count for fatal allergic reactions owing to the challenge of cause
of death adjudication; however, all fatal cases would presumably
escalate along the severity continuum and could be categorized as
grade 6 reactions for adverse event reporting in research.
Conclusions
We have developed a consensus-based severity grading system

for acute allergic reactions (including anaphylactic and non-
anaphylactic reactions) for use in clinical care and research.
Successful international validation, refinement, dissemination,
and application of the grading system will help optimize clinical
care practice and facilitate research to advance understanding of
the epidemiology and pathophysiology of acute allergic re-
actions, as well as the efficacy of current and novel therapeutics.

Clinical implications: The acute allergic reaction severity
grading system proposed in this study has the potential to
improve and standardize communication among providers
and the care of patients with acute allergic reactions, including
anaphylaxis.
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