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Perioperative anaphylaxis has a heterogeneous clinical presenta-
tion that ranges frommild to catastrophic. Mild presentations are
easily managed, may not require specific treatment, and often
allow completion of the intended surgical procedure. At the
severe end of the spectrum, the cluster of multisystem derange-
ments can cause cardiac arrest and the inability to oxygenate
because of intractable bronchospasm or upper airway angioede-
ma. It is here that fatalitiesmay occur, especially if treatment has
been delayed or epinephrine dosage misjudged.

A variety of anaphylaxis classification systems have been
developed as a way of stratifying the severity of clinical anaphyl-
actic reactions. At present, although there are similarities
between published classification systems, there is no standar-
dized grading system for defining severity. Furthermore, few sys-
tems quantify physiological parameters to help guide clinician
treatment decisions. Anaphylaxis during anaesthesia frequently
presents differently to that which is observed after oral ingestion
of allergens or envenomation (e.g. skin signs may be absent or
present only once treatment measures have been commenced).
Although it may be desirable that a clinical grading system is
applicable to all types of allergic reactions,1 we propose that peri-
operative anaphylaxis is sufficiently different from other forms
of acute hypersensitivity to be deserving of its own classification
system and that an approach of ‘one size fits all’ does not serve
the best interests of management of anaphylactic crises in the
operating room.

The classification of the severity of perioperative anaphylaxis
has two important roles: guiding treatment and facilitating
reporting and research. Defining clinical severity has been used
to guide the initial management of suspected anaphylactic reac-
tions [e.g. guidelines by the Australian and New Zealand Anaes-
thetic Allergy Group (ANZAAG),2 theAssociation of Anaesthetists
of Great Britain and Ireland (AAGBI),3 the European Network
for Drug Allergy/European Academy of Allergy and Clinical
Immunology (ENDA/EAACI)]4 and to aid clinical decision-making

to proceed or abandon surgery. Epinephrine has a narrow thera-
peutic window, and the misclassification of the severity of
anaphylaxis may lead to an epinephrine overdose with the
potential for fatalities.

Standardized nomenclature and severity grading would also
support qualitative research on perioperative anaphylaxis (e.g.
comparisons of incidence, results of treatment, and survival
rates could be performed). There are areas of overlap between
anaphylaxis classification systems in current use, and no stand-
ard or consistent severity grade has been used in the literature to
report on data about perioperative anaphylaxis. This lack of
standardization has implications for patient safety when imple-
menting treatment guidelines in the perioperative setting and for
quality of evidence when comparing incidence, outcomes of
treatment, or investigations in different patient cohorts.

In 2006, The National Institute of Allergy and Infectious
Diseases/Food Allergy and Anaphylaxis Network (NIAID/FAAN)
published an international consensus on definition andmanage-
ment of acute hypersensitivity5 in an attempt to standardize
diagnostic criteria for anaphylaxis. This consensus definition
includes the clinical entities of antigen challenge testing, im-
munotherapy, and unexpected anaphylaxis states. As such, the
definition of anaphylaxis depends on whether the allergen is
unknown, suspected, or known for an individual patient. Anaphyl-
axis in the perioperative environment is thus an instance of ‘ana-
phylaxis attributable to unknown allergens’ in the context of this
consensus. A diagnosis of clinical anaphylaxis can be made when
a patient exposed to an unknown allergen develops acute cutane-
ous features and respiratory compromise or reducedbloodpressure
orassociated symptomsof end-organdysfunction.This is problem-
atic, as in perioperative anaphylaxis cutaneous features are fre-
quently absent at the time of initial diagnosis, and in some
instances, anaphylaxis may occur without any cutaneous signs.3 6

As a clinical definition, the NIAID/FAAN consensus criteria
have the advantage of facilitating diagnosis of anaphylaxis at
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the time of reaction, regardless of causation (IgE or non-IgE
mediated). With respect to management, the NIAID/FAAN
paper recommends that it be guided by the severity of the signs
present, but no quantitative severity gradation is described.

The seminal and most quoted grading system of clinical ana-
phylaxis severity in the literature was developed by Ring and
Messmer in 1977.7 It features a scale from 1 to 4, with grade 1
being skin symptoms, a mild fever reaction, or both, through to
grade 4 being cardiac or respiratory arrest. Since that time,
most other systems have used similar numerical grading sys-
tems. A Scandinavian guideline8 added a fifth severity category,
where grade 5 is death. TheWorld Allergy Association9 published
an Immunotherapy Systemic Reaction Grading System from 1 to
5 that is qualitatively different in that any hypotension scores 4,
while grade 5 is death, as in the Scandinavian guideline, and
hypotension is not quantified (Supplementary data, Table S1).

An alternative to the numerical severity scale was described
by Brown10 in 2004 and classifies reactions as ‘mild’, ‘moderate’,
or ‘severe’. This system is simple, but it has limitations in the
perioperative setting. For example, the ‘severe’ category does
not differentiate between patients who have relatively mild
reactions (systolic blood pressure slightly <90 mm Hg) or life-
threatening reactions, or even those who have cardiac arrest
(Supplementary data, Table S2).

Recent clinical definitions of anaphylaxis, such as the NIAID/
FAAN consensus clinical definition,5 state that skin changes on
their own do not constitute anaphylaxis. As such, grade 1 reac-
tions in all of the previous classifications and mild reactions in

the Brown severity scale should be removed from any revised
severity grading for perioperative anaphylaxis. The appearance
of a rash in an otherwise stable perioperative patient should
not prompt the use of epinephrine but rather anticipatory vigi-
lance for other manifestations of anaphylaxis, with escalation
of grading and commencement of treatment only if appropriate.
Despite this, a new grading system described by Niggemann and
Beyer1 in April 2016 includes skin-only reactions in both grade I
and grade IIA. In this system, grade III reactions are further
subdivided into three categories with descriptions that align to
grade 2–4 in other grading systems. This feature makes the
grading system complex and unlikely to be applicable in the
perioperative setting.

The common description of grade 2 reactions is non-specific;
they are ‘moderate’ reactions with measurable changes in
physiological variables (particularly cardiovascular and respira-
tory variables, and cutaneous signs). These reactions are
described as ‘not life-threatening’. With the exception of one de-
scription,10 the degree of alteration in physiological variables
consideredmoderate is not defined; even in this paper, onlymod-
erate hypotension is defined, as ‘a decrease of more than 30% in
blood pressure associated with unexplained tachycardia’. It is
now recognized that tachycardia, the most commonly observed
alteration in heart rate, is not a universal sign associated
with hypotension caused by anaphylaxis. In amore recent publi-
cation,5 the same first author has retained the description of
‘measurable but not life-threatening symptoms’ but removed
the requirement for the reduction in blood pressure to be

Table 1 Perioperative anaphylaxis grading system

Grade A Grade B Grade C
Moderate perioperative anaphylaxis Life-threatening perioperative

anaphylaxis
Cardiac arrest with or without respiratory
arrest associated with perioperative
anaphylaxis

Measurable derangements in one or more major
organ systems

The derangements are unexpected for the stage of the
patient’s perioperative course

Non-life-threatening

Life-threatening cardiovascular or
respiratory derangement, or both

Cardiac or respiratory arrest, or both

Cardiovascular system

(i) Hypotension
(ii) Tachycardia or bradycardia
(iii)Arrhythmia

Cardiovascular system

(i) Systolic blood pressure of <60
mm Hg

(ii) Life-threatening tachy- or
bradyarrhythmia

Cardiovascular system

(i) Cardiac arrest

Respiratory system

(i) Cough
(ii) Wheeze
(iii)Difficult ventilation
(iv) Oxygen desaturation
(v) Difficulty swallowing
(vi) Rhinorrhoea

Respiratory system

(i) Oxygen saturation <90%
(ii) Inspiratory pressures of >40 cm

H2O
(iii) Severe difficulty inflating the

lungs
(iv) Airway angioedema

Respiratory system

(i) Respiratory arrest or complete failure
of ventilation

Other systems

(i) Unexpected change in consciousness
(ii) Agitation
(iii) Gastrointestinal upset

Cutaneous signs (e.g. flushing, urticaria, angioedema) may or may not be present
At least one other system is involved for the diagnosis of anaphylaxis
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>30%. The three anaesthesia-related papers have also recognized
that a common respiratory manifestation of perioperative ana-
phylaxis is difficulty inflating the lungs rather than cough or aud-
ible wheeze.

In the anaphylaxis classification systems with 4 grades, car-
diac or respiratory arrest, or both, is consistently defined as
grade 4. The contentious area of the current classification sys-
tems iswith those termed grade 3 reactions, which are uniformly
referred to as ‘life-threatening’. Immunoglobulin E-mediated
perioperative anaphylaxis is commonly reported to be of grade
3 severity, quoted as approximately 60% in two studies.11 12

There is much inter-observer variability between clinicians re-
garding what ‘life-threatening’ entails, as this is a subjective as-
sessment made in real time, against a backdrop of altering
physiological variables that may also be deranged by anaesthe-
sia, pre-existent pathology, or both. There is a need to make a
clear distinction between classifying a reaction as ‘non-life-
threatening’ (grade 2) vs ‘life-threatening’ (grade 3), because the
initial management will be associated with a 5- to 10-fold differ-
ence in the i.v. epinephrine dose selected according to the guide-
lines of ANZAAG2 (20 vs 100–200 μg).

The authors propose a more objective perioperative anaphyl-
axis grading system (PAGS; Table 1) in an effort to reduce the ambi-
guity of previous classifications and link signs and symptomswith
appropriate epinephrine dosing. When dealing with an acute and
potentially fatal disease and treatment that features epinephrine,
a drug with a narrow therapeutic index, thematching of the sever-
ity of reaction and the treatment is an important goal.

Three severity grades replace four or five as described in other
classification systems. The chosen nomenclature is alphabetical
to lessen confusion with earlier numerical systems. The lack of
precision regarding ‘moderate’ vs ‘life-threatening’ has been
addressed by creating cardiovascular and respiratory variable
cut-off points where it is deemed that derangement would
become life-threatening in almost all patients.

We propose that a standardized and simplified grading sys-
temof perioperative anaphylaxis would reduce diagnostic confu-
sion and promote rapid stratification of patients (see Table 1).
Treatment can then be aligned to the individual and potential
harm minimized through better correlation of event severity
and epinephrine dose. As the research base for the phenomenon
of perioperative anaphylaxis is limited to qualitative and low-
grade quantitative evidence, formalized nomenclature could
lead tomoremeaningful comparisons of data on diagnosis, treat-
ment, and outcomes. The ultimate aim is to facilitate improve-
ments in the care of patients who suffer this challenging and
unexpected perioperative emergency.

Supplementary material
Supplementarymaterial is available at British Journal of Anaesthesia
online.
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