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Anaphylaxis is a potentially life-threatening systemic aller-
gic reaction. Biphasic reactions [1], i.e., return of symptoms
following a period of full clinical resolution, are well docu-
mented, but vary widely in terms of definitions [2], severity,
and reported frequency. Guidelines regarding observation
duration for anaphylaxis and risk factors predicting bipha-
sic reactions are similarly variable [3]. An improved ability
to identify patients most likely to benefit from prolonged
observation would optimize care and resource utilization,
but must be based on more robust evidence than is currently
available.

In this issue of CJEM, Simard and colleagues present
a systematic review summarizing the association between
biphasic anaphylaxis and potential risk factors [4]. The
review identified 21 adult and pediatric studies and found
five recurrent predictors (time to first epinephrine, history
of anaphylaxis, symptom severity, number of epinephrine
doses, and unknown trigger), and five additional predic-
tors less consistently reported and less well defined (time to
symptom resolution, arrival by ambulance, administration
of B-agonists, young age and age 6-9 years among pediatric
patients).
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A strength of this study is the inclusion of a large number
of studies and a comprehensive analysis of potential risk
predictors. Importantly, however, just 3 of 21 included stud-
ies were prospective, with an additional 4 using both ret-
rospective and prospective designs. Also complicating
interpretations of the findings, 10 of 21 studies contained
identical or overlapping patients. While the authors took
caution to assess bias, studies with a clear risk of bias were
not excluded. They also very appropriately separated studies
that used different case definitions for biphasic reactions,
and analyzed risk predictors restricted to studies defining
“clinically significant” biphasic reactions. However, three
of six studies focusing on significant reactions were at high
risk of bias and the remaining three were at an unclear risk
of bias.

Perhaps the most significant limitation to incorporating
the identified risk factors directly into clinical practice is
that this review was not designed to adjust for confounding.
It would be ideal to be able to control for patient- and study
setting-level covariates, several of which are also likely to
be colinear. The ranked list of risk factors were those most
frequently reported among patients with biphasic reactions.
However, the study design did not permit multivariable
modeling to assess the relative importance of each factor,
particularly for the outcome most of interest, clinically sig-
nificant biphasic reactions. The authors conclude that the
identified predictors “should not be treated as prolonged
observation criteria but rather as the first steps toward cre-
ating an early discharge tool following anaphylaxis.”

This analysis leads to two different interpretations and
consequences for future studies:

Interpretation 1: Pragmatic approach: It may be reason-
able to next conduct an interventional trial informed by these
study results using the identified risk factors, for example in
a multicenter trial in which patients are discharged with none
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of the five main risk factors. Arguments for this approach
are the relatively low risk of biphasic reactions in general
[1] and a recent recommendation to self-administer epineph-
rine at home and only seek ED care if symptoms do not
resolve [5]. This approach could be cost-effective, in terms
of both study design and patient-care, unifying the different
recommendations into a fast and frugal clinical strategy with
standardized medication plans for all significant anaphylac-
tic reactions. Disadvantages are safety concerns and persist-
ing uncertainty about the necessity of certain medications,
such as steroids [6] and antihistamines [7].

Interpretation 2: Academic approach: An alternative
strategy might instead focus on robustly deriving and vali-
dating the role of potential predictors using a prospective
design. This approach could use the analysis by Simard as
a starting point, while collecting data on a larger number
of potential predictor variables. The primary arguments for
the academic approach are superior information on a large
number of potential risk factors and the ability to discern
differences between adult and pediatric populations. This
is a common approach similar to studies designed for the
prediction of infrequent outcomes [8, 9], and would offer a
more robust foundation for subsequent interventions.

Several important questions remain unanswered.

First, what is the value and cost of reducing observation
times? Second, should we focus on observation only in high
risk situations, allocating observation resources to the esti-
mated 10% high-risk patients, instead of trying to determine
the optimal observation windows? Third, what is the accept-
able complication or readmission rate after early discharge?

Though it may be debated whether the data gathered are
solid enough to start intervention trials, some guidance may
be found among the recent recommendations of the Joint
Task Force for Practice Parameters of the American Acad-
emy of Allergy, Asthma & Immunology and the American
College of Allergy, Asthma and Immunology [10]. These
recommend that clinicians incorporate severity of anaphy-
laxis and/or the administration of > 1 dose of epinephrine
as a guide to determine the risk for biphasic reactions (Con-
ditional recommendation; very low certainty rating of the
evidence). Prompt and adequate treatment of anaphylaxis
appears central to reducing biphasic anaphylaxis risk [10].
While the possibility of biphasic anaphylaxis may be lower
among patients without these features, it is important to edu-
cate all patients regarding the chance of a biphasic reaction,
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as well as avoiding known triggers, identifying early symp-
toms, using auto-injector epinephrine, and timely follow-up
with an allergist.

Is it time to further study observation time? Ideally, in
clinical practice the need for prolonged observation should
be individualized using evidence-based risk-stratification.
Future studies attempting to resolve this question must either
apply our current understanding of risk factors for biphasic
reactions to inform interventional trials, or attempt to more
robustly define risk factors and their relative importance.
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