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Abstract

Background Biphasic anaphylaxis remains an under-recognized threat who's timing directly conflicts with
conventional 2-4-hour ED observation practices.

Methods This narrative review synthesizes evidence published between 2015 and 2025, sourced from PubMed,
MEDLINE, and major allergy/immunology society guidelines. A narrative synthesis was chosen due to heterogeneity
in definitions and outcome reporting across studies. The analysis focuses on the evolution of risk factors, diagnostic
criteria, and the performance of time-based observation strategies to inform contemporary ED disposition policies.

Key Findings Over the past decade, a paradigm shift has occurred, moving away from fixed observation durations
toward risk-stratified approaches. Major practice parameters from the American Academy of Allergy, Asthma, and
Immunology (AAAAI) and the American College of Allergy, Asthma, and Immunology (ACAAI) now emphasize
individualized observation based on the severity of the initial event. More than half of clinically significant biphasic
events occur after four to six hours, indicating that traditional observation windows are insufficient for many patients.
Key predictors of biphasic reactions consistently identified include a severe initial presentation (e.g., hypotension,
hypoxia), the need for more than one dose of epinephrine, and a delay in initial epinephrine administration. Recent
meta-analytic work has quantified the performance of observation cut-offs, demonstrating a pooled negative
predictive value (NPV) of ~95% at 1 h, rising to ~97% at >6 h, and > 98% for observation periods exceeding 8-12 h.
This suggests that observation periods under 6 h may be insufficient for many patients, aligning with UK National
Institute for Health and Care Excellence (NICE) guidance, which typically recommends 6-12 h of observation,
particularly when risk factors are present.

Conclusion EDs should adopt risk-stratified observation pathways. A low-risk pathway (e.g., rapid and complete
resolution after a single epinephrine dose, known food trigger, no cardiovascular or respiratory compromise) may
permit shorter observation if coupled with a robust discharge education bundle. Conversely, a high-risk pathway (e.g.,
delayed or =2 epinephrine doses, hypotension/hypoxia, non-food/unknown trigger, or comorbidities like asthma

or beta-blocker use) warrants prolonged observation (> 6 h) or hospital admission. Future research should prioritize
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prospective, multicenter ED registries to precisely document the timing of treatment-requiring relapses and further
refine the dose-response relationship between observation duration and the risk of missed biphasic events, stratified

by age and trigger.
Clinical trial number Not applicable.

Keywords Biphasic anaphylaxis, Emergency department, Epinephrine

Introduction

Anaphylaxis is an acute, life-threatening systemic hyper-
sensitivity reaction that requires prompt recognition
and treatment in the emergency department (ED) [1].
While intramuscular epinephrine is the cornerstone of
therapy, a significant clinical conundrum remains: the
management of patients after their initial symptoms have
resolved. The primary challenge is that EDs routinely dis-
charge patients earlier than evidence supports, creating
a measurable safety gap. A subset of these patients will
experience biphasic anaphylaxis, defined as a recurrence
of symptoms hours to days after the initial episode has
completely resolved, without further exposure to the
inciting trigger [2]. This phenomenon, which can be as
severe as or more severe than the initial reaction, poses
a substantial challenge to ED disposition decisions, bal-
ancing patient safety against resource utilization, such as
bed capacity and healthcare costs [3]. For a decade, clini-
cal practice has been caught between historical conven-
tion and emerging, higher-quality evidence, creating an
urgent need for a comprehensive synthesis to guide the
development of rational, evidence-based observation
policies.

The year 2015 marked a pivotal moment in our under-
standing of biphasic anaphylaxis. In real terms, standard
four-hour observation would miss the majority of bipha-
sic reactions. A systematic review and meta-analysis by
Lee et al.,, encompassing 27 studies and 4,162 patients,
provided the most robust estimates to date [4]. The study
reported a pooled incidence of biphasic reactions of 4.6%
and, critically, a median time to onset of 11 h (range 0.2—
72 h). This finding was a direct challenge to prevailing ED
practices. Many departments had conventionally adopted
observation periods of 4 to 6 h, a practice rooted more in
historical precedent than empirical data [5]. The Lee et
al. analysis revealed that such a window would miss more
than half of all biphasic events, raising serious questions
about the safety of discharging patients after only a few
hours of monitoring. The review also identified prelimi-
nary risk factors, noting that reactions to an unknown
trigger were associated with a higher risk of a biphasic
event, whereas food-induced anaphylaxis was associ-
ated with a lower risk [4]. This early evidence hinted that
a “one-size-fits-all” observation period was likely inade-
quate, and that a more nuanced, risk-based approach was
necessary.

The subsequent years saw a concerted effort to refine
risk prediction. This culminated in a meaningful pivot
within major US clinical practice guidelines. The 2020
Anaphylaxis Practice Parameter Update from the Joint
Task Force on Practice Parameters (JTFPP), represent-
ing the AAAAI and ACAA]J, formally moved away from
recommending a universal observation duration. Instead,
it endorsed an individualized approach, suggesting that
the observation period should be guided by the severity
of the initial reaction [6]. The guidelines highlighted sev-
eral key risk factors for biphasic anaphylaxis, including
the need for more than one dose of epinephrine, delayed
administration of the initial epinephrine dose, and a his-
tory of a severe initial reaction [6, 7]. The 2023 update
further solidified this stance, reinforcing that patients
with severe anaphylaxis should be observed for biphasic
reactions even after symptoms resolve, and that extended
observation is appropriate for those requiring multiple
epinephrine doses [1]. In contrast, guidance from the
UK’s NICE has generally retained a more structured rec-
ommendation, suggesting an observation period of 6 to
12 h after the onset of initial symptoms, especially for
patients with risk factors, thereby reflecting a more cau-
tious default position [8].

A decade after the landmark 2015 meta-analysis, the
landscape of biphasic anaphylaxis management has been
transformed by new data and evolving guidelines. This
shift represents a considerable change in anaphylaxis
disposition practice, moving away from historical con-
ventions. However, a gap persists between high-level
recommendations and their operational implementa-
tion in busy EDs. This review is necessary now to bridge
that gap by translating a decade of accumulated data into
actionable clinical policy. We have moved beyond simply
knowing that biphasic reactions occur late; we now have
quantitative metrics, such as the negative predictive value
(NPV) of different observation durations, which can
directly inform decision-making [9]. To date, no opera-
tionally unified, evidence-based standard exists for safe
ED discharge after anaphylaxis. By synthesizing evidence
on timing, risk factors, and decision-useful statistics, this
review aims to equip clinicians and hospital administra-
tors with the tools to design and implement risk-tiered
observation algorithms. The goal is to move definitively
beyond arbitrary, fixed-duration observation and toward
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a safer, more efficient, and evidence-based standard of
care for all patients recovering from anaphylaxis.

This narrative review was conducted to synthesize the
evolution of evidence and clinical guidance on bipha-
sic anaphylaxis over the last decade (January 2015 to
November 2025). A literature search was performed
using PubMed and MEDLINE databases with keywords
including “biphasic anaphylaxis,” “anaphylaxis obser-
vation,” “epinephrine,” and “emergency department”
Inclusion criteria focused on systematic reviews, meta-
analyses, large cohort studies, and major clinical prac-
tice guidelines from recognized professional bodies (e.g.,
AAAAI/ACAAI NICE). The aim was to construct a
cohesive narrative tracking the shift from fixed-duration
observation to risk-stratified disposition strategies.

Epidemiology & natural history of biphasic
anaphylaxis

Despite broad clinical awareness, biphasic anaphylaxis
remains difficult to predict and frequently occurs out-
side standard observation windows. Biphasic anaphylaxis
reactions are characterized by recurrence of anaphylactic
symptoms after the initial anaphylactic resolution with-
out the subsequent allergen exposure [10]. Epidemio-
logical studies report that biphasic anaphylaxis occurs
in a minority of cases. The incidence estimates from a
large study indicated approximately 4-5% of incidence
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rates [4]. Despite this low incidence these reactions can
be clinically important as they require additional treat-
ment such as repeated doses of epinephrine or may lead
to complications such as hypotension, airway compro-
mise and cardiovascular instability [7]. This shows that
although biphasic reactions are rare, careful monitoring
is crucial for emergency management.

The temporal distribution of biphasic reactions fol-
lows the long-tailed pattern. While substantial propor-
tions occur within a few hours after the symptoms are
resolved. According to an adult emergency department
cohort study, 33% of biphasic reactions occurred during
6 h of initial symptoms with severity in vital signs; how-
ever, many of patients developed biphasic reactions after
discharge and then returned to the emergency depart-
ment for further management [11]. This unpredictabil-
ity directly undermines the logic of a universal four- to
six-hour observation model. Literature review indicates
mean time onset between the initial phase and a bipha-
sic reaction usually ranges between 1 and 72 h with the
majority of them reported onset greater than 8 h [5]. Such
variability in the time onset emphasizes the instability of
biphasic reactions and need for a substantial observation.
This significant variability in onset time emphasizes the
unpredictable nature of biphasic reactions and the need
for substantial observation periods, as illustrated in Fig.
1.
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Fig. 1 Schematic time-to-event curve for biphasic reactions with overlay of typical observation windows (2, 4, 6, 12 h). The curve illustrates the cumula-
tive incidence of biphasic reactions following the resolution of an initial anaphylactic episode, based on pooled data from 4,114 patients. The median
onset time is marked at 11 h, highlighting that standard 4-6 h observation periods capture only a fraction of events (approximately 33% within 6 h). Note:
This schematic figure is conceptual and derived from the narrative summary of pooled findings in the meta-analysis
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Multiple studies highlighted risk factors associated
with biphasic reactions such as severity of initial reaction
including hypotension, hypoxia, multiorgan failure, skin
problems and gastrointestinal symptoms [7]. The mul-
tiple epinephrine doses during initial treatment as well
as the delayed epinephrine administration also serve as
a predictor for more severe initial anaphylaxis [12]. Fur-
thermore, trigger-type differentiation shows that foods
induced anaphylaxis typically correlate with a lower
likelihood of biphasic progression and these reactions
resulting from nonfood allergens or any unknown bipha-
sic risk. Other associated factors include prior history of
drug allergies, allergic rhinitis respiratory or cardiovascu-
lar compromise, comorbid asthma or mast cell disorders
as well as angioedema during the initial reaction [13].

Because pediatric triggers are predominantly food-
related and therefore lower risk, pediatric data cannot be
directly extrapolated to adults. Age and trigger specific
difference indicated that pediatric anaphylaxis is more
frequently induced by food allergens as indicated by
study conducted in Bangkok Thailand during 2008 and
2018 among pediatric population indicates eggs, wheat
and peanut in preschool children and shrimp/shellfish in
school age children and adolescent cause food-induced
anaphylactic reactions [14]. In contrast, adult popula-
tions more commonly experience drug and insect related
triggers as indicated by ten-year retrospective study at
Chiang Mai University hospital where the majority of
the adults, that is 362 out of 433 (84%), accounted for
anaphylactic reactions. Amongst them 18% were associ-
ated with drug induced reactions, 23% were insect stings
and 47% were food allergens but were less frequent [15].
In addition to it the data extracted from an anaphylaxis
registry included 11 countries with 8736 patients having
monophasic whereas 435 with biphasic reactions were
analyzed showed that the onset of biphasic reactions may
occur due to half a life of food allergens that are present
in the human gut such as milk that is absorbed more fre-
quently than the solid. Without standardized prospec-
tive ED data, observation policies will continue to rely on
incomplete evidence.

A 2023 anaphylactic update from seven different areas
indicated revised diagnostic criteria for anaphylaxis, that
is the serum tryptase is crucial for identification of mast
cell disorders in anaphylactic reactions. The manage-
ment of Anaphylaxis policies for the adult and pediat-
ric population share the crucial concepts of immediate
intramuscular adrenaline as first line treatment but it
differs as per risk and trigger. For pediatric population
policies focus on food allergies prevention and manage-
ment with guidelines recommending age-appropriate
adrenaline dosing (0.15 for infants 7.5-10 kg and 0.3 mg
for older children) with at least 4 h of careful observa-
tion. The teaching strategies include emergency action
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plan and autoinjector as per child’s weight [1]. Whereas
the adult anaphylaxis policies recognized drug and insect
venom as compared to food allergies. The standard adult
dose of 0.5 mg adrenaline with monitoring of comorbidi-
ties in adjunct to antihistamines or corticosteroids. Both
pediatric and adult policies underscore the importance
of observation after the initial treatment plan to detect
biphasic reactions as well as recommending centered
care approaches including emergency preparedness,
allergen avoidance and accurate diagnosis [1].

Guidelines & current practice (North America/
Europe)

Guideline recommendations

Anaphylaxis is a severe allergic reaction that can quickly
compromise breathing, circulation, or both, and some-
times recur after initial resolution (a “biphasic” reaction)
[4, 6]. Given the risk and unpredictable nature of biphasic
reactions, no major North American guideline endorses
a fixed 2—4-hour observation period and have intention-
ally avoided a rigid “2-hour discharge rule’” [6, 8]. Instead,
they favor risk-stratified, individualized observation [6].

The 2020 joint practice parameter from the American
Academy of Allergy, Asthma & Immunology (AAAAI)
and the American College of Allergy, Asthma & Immu-
nology (ACAAI) recommends that patients who have
experienced anaphylaxis should be observed by their
healthcare provider(s) until they are clinically stable.
Instead, the AAAAI/ACAAI guidelines recommend that
clinicians use a risk-based approach in determining the
length of hospital stay or the need for follow-up obser-
vation when making treatment decisions, which can
include factors such as the severity of the anaphylactic
reaction, how many epinephrine doses were used during
the reaction, the presence of other medical conditions the
patient has, and whether the patient will be able to take
care of themselves after leaving the hospital [6, 16]. These
recommendations were based on very low certainty evi-
dence [6, 16]. Similarly, the 2023 update to the AAAAI/
ACAAI Practice Parameter, again emphasizes the impor-
tance of providing individualized care to patients with
anaphylaxis, and provides recommendations regarding
how clinicians may do so including shared decision-mak-
ing, creating a plan for each patient’s Epinephrine Auto-
Injector (EAI), and considering comorbid conditions,
such as mast cell disorders, and medication use, such as
beta-blockers, when developing a plan for a patient’s dis-
charge and follow-up care [1].

The National Institute for Health and Care Excellence
(NICE) Clinical Guidelines (CG134) in the UK stance
remains more conservative, prioritizing extended moni-
toring, especially for younger patients. The NICE recom-
mend that adults and teenagers aged 16 years and older,
who have received emergency treatment for symptoms,
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be monitored for 6-12 h from the time of symptom
onset, based on their response to treatment [8]. On the
other hand, the NICE guideline has recommended the
admission of children < 16 years under pediatric care as
opposed to an early discharge after a brief emergency
department visit [8]. A shorter observation window
may be considered only when the reaction is “controlled
promptly and easilyy and when robust aftercare (e.g.,
EAI prescription, follow-up) is assured [8]. Overall, both
North American and European guidelines emphasize
clinical judgment over a fixed “2-hour rule; favoring
observation durations tailored to individual patient risk
factors [6, 8].

Evidence on biphasic reactions & implications for
observation

A key driver behind variable observation recommenda-
tions is the data on biphasic reactions. A landmark sys-
tematic review and meta-analysis by Lee et al. (2015)
reported findings from 4,114 patients who experienced
192 biphasic reactions. This study also reported that the
median time to onset of the second phase of a biphasic
reaction was 11 h (range 0.2 to 72 h) after resolution of
the first phase [4]. The authors noted that food was asso-
ciated with a lower risk of biphasic reaction (OR 0.62,
95% CI 0.40-0.94), while an unknown trigger (OR 1.72,
95% CI 1.0-2.95) and initial hypotension (OR 2.18, 95%
CI 1.14-4.15) were associated with an increased risk of
biphasic reaction [4]. Lee et al. (2014) had previously
identified factors associated with biphasic reactions when
treated in the Emergency Department [17].

In a recent meta-analysis published by Kim et al. in
2019, the authors combined results from 12 studies of
adult patients. They found that the NPV for biphasic
reactions of 1-hour observation post-resolution is 95.0%
in comparison to 6 h of observation has a 97.3% (95%
CI, 95.0-98.5), the additional benefit is limited to 6 h of
observation [18]. Based on these data, a 6-12-hour obser-
vation window (as per many guidelines) is a practical bal-
ance between safety and resource constraints [8, 18].

Ellis et al. (2025) conducted research regarding 138
anaphylaxis cases at a Canadian tertiary hospital. The
researchers identified biphasic reaction rates of 15.94%.
The second phase of the biphasic reaction occurred on
average 19 h after the first episode. In comparison to the
first episode, biphasic reactions were less severe; how-
ever, they were more severe than non-anaphylactic recur-
rence episodes. Food was a less frequent cause of biphasic
reactions compared to other types of anaphylaxis. A
higher proportion of biphasic reaction episodes had
unknown causes. All biphasic patients required a dose of
epinephrine upon arrival at the Emergency Department
(ED). Several biphasic patients required multiple doses of
epinephrine during their admission. Therefore, there is
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evidence to suggest that biphasic reactions may be asso-
ciated with both delayed and/or repeated administra-
tion of epinephrine. Thus, this study provides evidence
for individualized observation and treatment plans, as
biphasic reactions can occur at times beyond the typical
observation period and be unpredictable [10].

Biphasic reactions in pediatric populations have been
studied by Short et al. (2024), who demonstrated that
biphasic reactions occurred in 3.4% of the 292 children
treated for anaphylaxis, occurring as far as 33 h post-
discharge, which indicates that a 4-6-hour monitor-
ing period does not preclude late biphasic reactions
[19]. Biphasic anaphylaxis has also been systematically
reviewed by Mack (2014), where he found that the defini-
tions of biphasic reactions differed significantly between
studies. The frequency of biphasic reactions (ranging
from 7.36% to 9.07%) and the time of onset of the sec-
ond phase of the reaction (ranging from 1 to 72 h) also
differed significantly [20]. The variability in these time
intervals makes it difficult to establish standard observa-
tion times for such reactions. It encourages the use of an
individualized (risk-based) approach to monitor biphasic
reactions rather than a fixed time frame. This approach
aligns with the recommendations of Lee et al. (2015) and
Shaker et al. (2020) for delivering personalized care [4, 6].
The heterogeneity in definitions, timing, and incidence
across studies, as summarized in Table 1, argues strongly
against a one-size-fits-all discharge policy and supports a
move toward risk-stratified observation.

How long is “enough”? evidence synthesis on cut-
offs

Observation in the emergency department (ED) after
anaphylaxis is essential for patient safety because of the
potential for biphasic anaphylaxis (BA), a recurrence of
symptoms occurring 1-72 h after resolution of the ini-
tial episode, with some reports extending this window
to 78 h [5]. The “observation cut-off” refers to the mini-
mum duration a patient must remain asymptomatic in
the ED after initial symptom resolution before discharge
can be considered safe [21]. The key metric for evaluat-
ing these cut-offs is the NPV which is the probability that
a patient who remains asymptomatic during the obser-
vation period will not develop a biphasic reaction after
discharge.

Meta-analytic estimates demonstrate that the NPV in
relation to observation period as shown in Table 2, These
pooled findings quantify why extended observation
reduces post-discharge risk. Current guidelines gener-
ally recommend a minimum observation period of 4—6 h
after symptom resolution. However, emerging evidence
suggests that biphasic reactions can occur well beyond
this window. Short et al. (2024), for example, reported BA
onset ranging from 10 to 33 h after initial resolution [19],
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Table 1 Key studies since 2015 on biphasic anaphylaxis
Study (year) Design/ Biphasic Definition Time to Biphasic (Median / Outcomes Limitations
Population Range)
Leeetal (2015)[4]  Systematic review,  Recurrence of Median 11 h (0.2-72 h) 192 biphasic Heterogeneous defini-

4,114 patients symptoms <72 h after

resolution
Kim et al. (2019) [18] Meta-analysis, 2,890

adults

Biphasic reaction
post-resolution

Short et al. (2024) Retrospective, 292

[19] pediatric ED rine therapy

NPV 95% at 1 h; 973% at =6 h

Biphasic after epineph- 6 events occurred within 2.5 h;
4 events occurred between

events (4.7%) tions, mixed age groups,

observational data
143 biphasic reac-
tions (4.9%)

Adults only, limited
child data, variable ini-
tial treatments

3.4% had biphasic
reaction

Single center, retrospec-
tive, limited power

10-33 h post-discharge

These studies show that biphasic reactions frequently occur well beyond 2 h. At two hours, the miss rate for biphasic reactions remains unacceptably high for a life-
threatening condition. Variability in timing and incidence argues against a one-size-fits-all “2-hour” discharge policy. Heterogeneity in age, triggers, and definitions
remains a limitation, but overall trends support risk-stratified observation based on clinical factors

Table 2 Cut-off performance by observation duration

Observation Duration (post-symptom Pooled NPV (95% Cl) Estimated Miss-Rate per 1,000 Absolute

resolution) Discharged Risk Reduc-
tionvs.2h
per 1,000

1h 95.0% (90.9-97.3%) 50 —

2h ~95.8% 42 Reference (0)

4h =96.8% (95.5-97.8%) 32 10

6h 97.3% (95.0-98.5%) 27 15

8h 97.6% (95.5-98.8%) 24 18

>8-12h >98% (approaching 99%) <20 >22

Pooled NPV, estimated miss-rate per 1,000, and absolute risk reduction vs. 2 h. (From Kim 2019 pooled estimates and narrative synthesis)

while Kim et al. (2019) recommended 6—12 h of obser-
vation based on their findings [18]. These data highlight
that insufficient observation may leave patients vulner-
able to delayed, potentially life-threatening recurrences.
Clinical risk factors also influence the need for prolonged
observation. Wolpert et al. (2022) evaluated a disposi-
tion-focused clinical decision support tool (CDST) that
stratified patients into risk categories based on the sever-
ity of the initial reaction and the timeliness of epineph-
rine administration [22]. Risk-based discharge using this
CDST improved outcomes: low-risk patients were safely
discharged after shorter observation periods, whereas
higher-risk patients benefited from extended monitoring.
These findings reinforce the importance of integrating
individual clinical risk into observation decisions rather
than relying solely on fixed time thresholds.

Clinical significance of treatment-requiring events

From a clinical decision-making perspective, the true
target of post-anaphylaxis observation is not merely the
detection of any biphasic reaction, but specifically those
biphasic events that require treatment, typically addi-
tional epinephrine, intravenous fluids, bronchodilators,
corticosteroids, or airway support. These treatment-
requiring biphasic reactions represent the subset with
meaningful morbidity and therefore carry the great-
est implications for patient safety and ED disposition

planning [6]. Disposition decisions must be based on the
risk of treatment-requiring recurrence, not on the occur-
rence of any recurrence. The literature indicate that a
substantial proportion of clinically significant, treatment-
requiring biphasic episodes occur beyond the commonly
used 2-4-hour observation window, highlighting the
insufficiency of short, uniform monitoring periods [9].
However, a major limitation in the literature is that many
studies report “any biphasic reaction” as their primary
outcome without distinguishing between mild, self-lim-
ited symptom recurrence and reactions that necessitate
active medical intervention [2]. This lack of detail inflates
biphasic incidence estimates while providing limited
guidance for practical risk assessment. Therefore, for
clinical relevance, ED disposition should be guided by the
risk of treatment-requiring biphasic reactions rather than
the occurrence of any symptom recurrence. This orien-
tation reinforces the need for risk-stratified observation
windows, longer monitoring for patients with higher
clinical risk, and a cautious approach to very short uni-
versal observation policies.

The economic lens

Only risk-stratified observation is clinically defensible
and economically viable. Extended observation in the
ED after anaphylaxis carries important economic impli-
cations, particularly as clinicians must balance patient
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safety with healthcare resource utilization. While several
studies support longer observation windows (8—12 h)
associated with delayed biphasic reactions [18, 23]. These
benefits may not justify the added cost for patients at
low clinical risk. For such individuals, prolonged moni-
toring may yield minimal incremental safety benefits
while generating substantial and potentially unneces-
sary expenditures. In the United States, the average cost
of ED observation for anaphylaxis has been estimated at
approximately $286.92 per hour, with incremental costs
ranging from $62,374 to $213,439 per additional bipha-
sic reaction detected [9]. Shaker et al. (2019) argue that
although extended observation may be appropriate for
high-risk patients such as those requiring multiple epi-
nephrine doses or presenting with severe hypotension
the financial considerations must be carefully weighed
against the probability of a clinically significant biphasic
event [9]. When the risk of severe recurrence is elevated,
the benefits of prolonged observation may outweigh
these costs; however, for the average patient, the cost-
benefit ratio may be unfavorable. Moreover, variability in
hospital charges based on the length and setting of obser-
vation further underscores the need for targeted strate-
gies rather than blanket policies. Evidence suggests that
cost efficiencies are optimized when observation dura-
tion is aligned with an individual’s clinical risk profile
rather than uniformly prolonged across all patients [24].

Synthesis on observation duration

A blanket two-hour observation policy for anaphylaxis
may appear operationally efficient, but evidence shows
that it carries an unacceptably high risk of missed BA,
particularly among patients with moderate-to-high
clinical risk profiles [9]. At this early point, the nega-
tive predictive value remains insufficiently low to ensure
safe discharge, meaning that a meaningful proportion
of patients who experience a subsequent BA will do so
after leaving the ED. This level of miss-risk is inconsis-
tent with contemporary safety standards and under-
mines the purpose of post-anaphylaxis monitoring.
Extending the observation period to at least six hours
substantially reduces this risk. Meta-analytic data dem-
onstrate that the probability of remaining free from a
BA after discharge increases materially up to six hours,
reflecting a clear safety advantage associated with lon-
ger monitoring. However, the incremental benefit of
further extension begins to diminish beyond the 8-12-
hour window. Although NPVs continue to rise slightly,
the gains become progressively smaller relative to the
additional resource investment required. This pattern
indicates decreasing marginal returns with prolonged
universal observation. For high-risk patients such as
those with severe initial reactions, delayed epinephrine
administration, or a need for multiple epinephrine doses,
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the extended period may still be clinically justified. For
lower-risk individuals, though, the additional hours may
not offer a proportionate improvement in safety.

Implementation for EDs: a risk-stratified pathway
Given the variability in timing and risk, applying these
findings clinically requires a structured approach to clas-
sify patients and guide the duration of observation. Once
the symptoms associated with anaphylaxis have resolved,
and the patient is stable, it is possible to determine
whether a patient is at “low risk” or “high risk’, which
would help direct both the length of time a patient needs
to be observed prior to discharge, and their discharge
plan [4, 18].

Some examples of the factors that would identify
a patient as “low risk” in children, are rapidly resolv-
ing food-triggered events and the fact that the patient’s
symptoms rapidly resolve after administration of one
dose of epinephrine; a food trigger that is identified as
low risk; no hypotension, or hypoxia, or other evidence
of multisystem involvement during treatment; no sig-
nificant comorbidity (such as asthma, beta blocker use,
or cardiovascular disease); and/or the patient has reli-
able home supervision with access to emergency medical
services [10, 18]. These patients are estimated to have a
< 5% chance of experiencing a biphasic reaction within
the first hour of treatment, and this risk drops even lower
after 6 h; thus, a mandatory minimum observation of 1 h,
often extending to 3 h, is appropriate post-treatment fol-
lowed by a discharge bundle including an EAI prescrip-
tion and education on the proper use of this medication
is considered sufficient for these patients [18].

Examples of high-risk criteria for a patient experiencing
anaphylaxis would be the need for two or more epineph-
rine doses - the most consistent predictor of biphasic
risk across all datasets - prior to symptom resolution or
a slow recovery from the initial dose of epinephrine, or
if the patient has symptoms of hypotension, hypoxia or
other multi-systemic symptoms that may limit their abil-
ity to breathe or maintain circulation [6, 10, 16]. Other
examples of high-risk criteria include anaphylaxis from
an unknown or non-food trigger, asthma, heart disease,
using beta blockers, mast cell disorders, or limited access
to emergency services or medical support at home [6, 10,
16, 18]. Generally, these patients require observation for
a minimum of 6 h. However, they are typically observed
for more extended periods (e.g., six to twelve hours) or
hospitalized, especially when multiple risk factors are
involved, such as poor home monitoring or geographical
isolation [6, 10, 16].

Several important components exist when implement-
ing a risk-stratified anaphylaxis pathway in an ED set-
ting. Important components of an anaphylaxis pathway
include standardized order sets that address specific
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criteria related to: the administration of epinephrine
(dosing and frequency); the frequency of vital signs
that must be monitored; the criteria used to determine
whether a patient can be discharged from the ED or must
remain in the ED for further evaluation; and the elements
that should be included in the discharge bundle [6, 10,
16]. In addition, nursing education and protocols are cru-
cial in identifying and treating biphasic reactions, provid-
ing adequate patient monitoring, and educating patients
on how to properly administer an EAI upon discharge
from the ED [16]. In addition to the above elements, it is
also essential that each patient, regardless of the level of
risk, receive a discharge bundle that includes: an EAI, a
written plan of action, instructions for avoiding the aller-
gen that caused the anaphylactic reaction, clear infor-
mation regarding when and how to return to the ED for
further treatment, and arrangements for early follow up
with an Allergist [1, 10]. Establishing early follow-up with
an Allergist will enable improved long-term management
of the patient’s allergic condition. Table 3 provides a pro-
posed framework for a risk-stratified ED management
pathway.

Anaphylactic biphasic reactions can occur at any time.
While the severity of biphasic events can range from
mild to more severe than the initial episode, comprehen-
sive data on the exact percentages of severe recurrences
are limited due to heterogeneity in study reporting [10].
Rates of biphasic reactions are variable and have ranged
from 1% to 20%. Studies generally report that the bipha-
sic reaction rates are between 4% and 6% [4, 10]. Biphasic
reactions can also occur in what were previously consid-
ered to be low-risk patients and may occur at any time
after discharge. The timing of reactions is also variable,
occurring anywhere from less than one hour to as long as
72 h after initial symptoms have resolved [4, 10]. Because
of this variability, it is essential to consider the follow-
ing when developing your discharge plan for patients
with anaphylaxis: (a) ensure that there will be access to
an epinephrine auto-injector available to the patient, (b)
provide patient education regarding identification and
treatment of potential recurrence, and (c) educate the

Table 3 Risk-stratified ED management pathway for anaphylaxis

patient as to when they should seek additional medical
evaluation.

Due to limited resources available in emergency
departments, extended observation of all anaphylaxis
patients would be both impractical and inefficient. Eco-
nomic studies demonstrate that a risk-stratified strategy,
which extends the length of observation to patients pre-
senting with higher risk factors, is the most effective way
to utilize resources while continuing to protect patient
safety [6, 16]. Furthermore, when evaluating the risk of a
patient for continued post-discharge safety, several fac-
tors beyond clinical stability must be considered. These
include but are not limited to: (a) the reliability of the
patient’s home support system, (b) access to emergency
services, and (c) whether or not the patient or their care-
giver has the ability to administer an epinephrine auto-
injector correctly and every patient must be discharged
with an EAI, demonstrated proper technique, a written
emergency plan, and confirmed early allergy follow-up.
All of these are examples of social determinants of health
that are relevant to assessing the risk for safe post-dis-
charge care [1, 10].

Following an ED visit for anaphylaxis, ongoing care
remains important. Patients will benefit by being referred
to an allergist for identifying the cause of their anaphy-
laxis and developing a treatment plan for any potential
underlying condition (such as mast cell disorder) that
may exist to continue to assess and reduce their overall
risk [1, 10]. Due to the lack of high certainty evidence
and variability in individual risk, clinicians should also
employ a shared decision-making process. As part of this
process, clinicians should engage patients and their care-
givers in conversations regarding the optimal length of
time for an extended observation period, how to deter-
mine if they are ready for discharge, and what follow-up
plans need to be made, openly discussing the risks, ben-
efits, and uncertainties associated with each option to
allow patients and their caregivers to participate in the
decision making process in an informed manner [1, 6].
A comprehensive approach to managing anaphylaxis,
which considers safety, practicality, and individualized

Risk Tier Obser- Monitoring Requirements Discharge Requirements

vation

Duration
Low-risk 1-4 h (mini-  Monitor vitals (HR, BP, O, sat)  Standardized discharge bundle (required
(e.g., rapid resolution with 1 epi dose, known food trigger,no  mum 1 h and for symptom recurrence. for all tiers): EAl prescription, comprehen-
severe features) mandatory) sive education on biphasic risk, triggers,

emergency action plan, and allergy referral.

High-risk >6h (often  Continuous or frequent vitals EAI prescription, comprehensive educa-
(e.g., =2 epi doses, hypotension/hypoxia, unknown trigger, 6-12h)or monitoring; consider admis-  tion, reinforced emergency plan, con-
severe comorbidities) admission sion for persistent instability ~ firmed allergy follow-up, and consideration

or multiple risk factors. of social determinants of health.

This table translates evidence into practice, demonstrating that low-risk patients may be suitable for shorter observation if discharged with a robust safety plan,
whereas high-risk patients require extended monitoring or hospital admission to mitigate the risk of a missed biphasic event
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care, will enable clinicians to optimize emergency depart-
ment management of anaphylaxis and improve long-term
patient outcomes [1, 10].

Implementing such a nuanced, risk-stratified path-
way presents considerable practical challenges in a busy
emergency department. Barriers to successful adoption
include high staff turnover, competing clinical priorities,
and the generalist nature of emergency medicine, which
may limit deep, specialized knowledge of anaphylaxis
management. Overcoming these hurdles requires more
than just clinical recommendations; it necessitates insti-
tutional commitment. Key facilitators include the inte-
gration of standardized order sets and clinical decision
support tools into the electronic health record, which can
automate risk assessment and guide clinicians toward
appropriate observation times. Furthermore, recurrent,
targeted nursing and physician education is crucial for
ensuring that staff can confidently identify risk factors,
manage biphasic reactions, and deliver the components
of the discharge bundle effectively. Without such sys-
temic support, the translation of evidence into consistent
clinical practice is likely to remain incomplete [25-27].

Future directions & research agenda

Most current evidence on biphasic anaphylaxis comes
from retrospective cohorts, such as that by Ichikawa et
al. which documented the incidence and timing of bipha-
sic reactions based on chart review rather than standard-
ized, real-time data collection [11]. While studies of this
sort provide invaluable estimates, they are inherently
limited by incomplete documentation, variability in fol-
low-up, and inability to reliably capture pre-specified risk
markers such as initial severity, timing of epinephrine
administration, or trigger category [28]. These limitations
emphasize a pressing priority for research: the establish-
ment of prospective, ED-based anaphylaxis registries
with uniform data elements, real-time severity scoring,
and pre-specified risk markers [29]. Such registries would
allow for time-to-event modeling of biphasic recurrence,
support external validation of risk calculators, and per-
mit the field to move toward individualized, data-driven
observation pathways.

Combining pediatric and adult data has historically
masked true risk and contributed to misaligned obser-
vation standards, although the research by Ichikawa et
al. provides important information about biphasic reac-
tions in adults, its lack of patients under 18 years of age
leaves a great deficiency: we still don't know how these
reactions are reflected in children [11]. And this is very
important, because children are not small adults: their
anaphylaxis triggers, symptoms, and risks are often quite
different. Foods, for instance, including peanuts and
milk, are common triggers in children, whereas medi-
cation and insect stings occur with higher frequency
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in adults. Simply combining the data from both groups
produces an average that misleadingly describes neither,
a fallacy that goes by the name of ecological bias. That
means that future studies should include children and
consider pediatric and adult data separately from the
start. Future research programs should therefore keep
pediatric and adult analytic pathways separate from the
outset with subsequent structured pooled analyses using
age meta-regression rather than naive aggregation. Once
there is clear, separate understanding, we can carefully
combine our insights using advanced statistical models
designed explicitly to take age into account. Only then
will we be able to construct observation guidelines that
will protect children and adults alike and help all patients
recover safely from anaphylaxis.

As part of the 2020 practice parameter update, a sys-
tematic review and meta-analysis were performed to
inform clinical guidance on anaphylaxis management [6].
A crucial component of this evidence synthesis involved
a meta-analytic dose-response analysis using a restricted
cubic-spline meta-regression model. This highly
advanced statistical approach was used for the purpose of
characterizing the exact nonlinear relationship between
the duration of patient observation and the risk of fail-
ing to identify a biphasic anaphylactic event. The model
was critically adjusted for major prognostic variables,
which included initial anaphylaxis severity, the need for
more than one dose of epinephrine, and the anaphylaxis
trigger [6]. The next-generation dose-response analyses
should build on this foundation through the inclusion of
IPD, harmonization of biphasic reaction definitions, and
evaluation of additional spline-knot placements to more
precisely identify high-risk inflection zones. Such mod-
els will directly inform adaptive observation protocols
aligned with the AAAAI parameters.

Interestingly, the analysis demonstrated that increased
observation time, while associated with a progressively
lower risk of missing a biphasic reaction, had markedly
diminished returns. The resultant number needed to
monitor derived was significantly lower among high-
risk patients-those with severe initial reactions or those
requiring multiple epinephrine doses-pointing out that
the relative cost-effectiveness of extended observation
is highest in this subgroup. Such an analytical approach
and resulting data are in line with the evidence and tim-
ing parameters recommended in this AAAAI practice
parameter update [6].

The length of observation post-anaphylaxis should
be risk-stratified, as shown by evidence from a system-
atic review and meta-analysis of 12 studies that had
included 2,890 patients. Observing the patients for just
1 h could mean missing biphasic reactions with a risk
of 5% (NPV 95%), while extending observation up to 6 h
lowers it to 2.7% (NPV 97.3%) [18]. The dose—response
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Dose-Response Concept: Observation Hours
vs. Miss-Risk
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Fig. 2 Dose-response relationship between observation duration and risk of missing biphasic anaphylaxis. This conceptual graph, derived from pooled
NPV trends, illustrates that the risk of missing a biphasic event decreases as observation time increases. Note the inflection point at approximately 6 h,
indicating diminishing returns with further extended observation for the general anaphylaxis population

curve consistently identifies a six-hour inflection point
beyond which incremental benefit diminishes. Future
research should thus focus on the validation and refine-
ment of this conceptual dose-response curve in modern
populations, testing whether the inflection point varies
across severity phenotypes, and evaluating whether new
biomarkers—such as tryptase trajectories—can enhance
predictive accuracy.

Beyond biphasic detection, future research will need
to focus on patient-important outcomes such as 72-hour
ED return, unplanned hospital admission, ICU trans-
fer, and short-term mortality. Implementation-science
outcomes including ED throughput, crowding metrics,
and operational opportunity costs should be routinely
incorporated into future trials so that observation strat-
egies are both clinically effective and system-efficient.
To enable consistent reporting of residual risk across
observation windows, future practice-parameter changes
and observational studies should regularly incorporate a
uniform conceptual dose-response curve, as illustrated
in Fig. 2, there appears to be a critical inflection point
at approximately 6 h, beyond which further observation
provides only marginal incremental benefit in unselected
populations [18]. Future analyses should build on this
foundation by incorporating individual patient data
(IPD), harmonizing definitions of biphasic reactions, and
evaluating additional spline-knot placements to more
precisely identify high-risk inflection zones. Such models
will directly inform adaptive observation protocols.

The economic evaluation by Shaker et al. (2019) pro-
vides significant insight into patient outcomes and
healthcare system efficiency through the modeling of
cost-effectiveness in various observation strategies fol-
lowing resolved anaphylaxis. This study therefore shows
that routine prolonged observation-namely, 6—24 h-car-
ries an excessively high cost per death prevented at
approximately $9 million to over $44 million, thereby
suggesting it is a low-value intervention for prevent-
ing mortality in unselected patient populations. Though
the study does not directly measure such outcomes as
72-hour ED return rates or ICU transfers, its findings
have direct implications for implementation science.
Adoption of a shorter observation period of 1 h for low-
risk patients might lead to significant improvements in
ED throughput and a reduction in length of stay, allevi-
ating crowding and freeing critical clinical resources for
other acute needs, thereby improving overall healthcare
system efficiency [9]. Future economic research should
take into account dynamic risk-tiering, be customized
to local cost structures, and assess hybrid models like
one-hour ED observation followed by telemedicine or
structured outpatient follow-up. Transforming risk-strat-
ified paths into practical applications will require such
assessments.

From a health economics perspective, extended obser-
vation should be reserved for patients whose clinical risk
justifies the added resource cost. This analysis underlines
the paramount importance of risk-stratified approaches
and local considerations of costs. The model shows that



Abouelmagd et al. International Journal of Emergency Medicine

the cost-effectiveness of extended observation drasti-
cally depends on specific patient risk profiles and insti-
tutional cost structures. Prolonged observation becomes
economically viable only in specific scenarios: notably
for patients with high baseline risk of biphasic reactions
(higher than 17% after 1-hour observation) or in settings
with exceptionally low hourly observation costs (less
than $46). This emphasizes that the economic viability
of extended observation is not a given but needs to be
analyzed in accordance with local operational costs and
individual patient risk, strongly supporting the need for
customized clinical pathways and resource allocation
strategies according to these variables.

Limitations of the current evidence

Before outlining the future research agenda, it is impor-
tant to acknowledge the inherent weaknesses in the
current body of evidence on biphasic anaphylaxis. The
majority of available data is derived from retrospective
studies, which are susceptible to incomplete documen-
tation, recall bias, and inconsistent follow-up. A signifi-
cant challenge is the heterogeneity in the definition of
a biphasic reaction across studies, which complicates
meta-analytic efforts and leads to wide variations in
reported incidence. Furthermore, many studies fail to dif-
ferentiate between mild symptom recurrence and clini-
cally significant, treatment-requiring events, limiting the
practical applicability of their findings for ED disposition
decisions. These limitations underscore the need for the
prospective, standardized research approaches discussed
below.

Conclusion

After ten years of consistent evidence, the traditional
24-hour observation period is unsupportable, the man-
agement of patients’ post-anaphylaxis has undergone
a profound, evidence-driven evolution over the past
decade. Around 2015, the prevailing understanding was
shaped by landmark meta-analytic data demonstrating
that biphasic reactions were not immediate phenomena;
their median onset of approximately 11 h far exceeded
the brief observation periods common at the time. This
foundational evidence challenged the prevailing one-
size-fits-all approach and set the stage for a necessary re-
evaluation of clinical practice.

In the current era (2020-2025), this re-evaluation has
culminated in a clear paradigm shift. Major clinical prac-
tice guidelines from bodies like the AAAAI and ACAAI
have formally moved away from recommending fixed
observation times, instead championing a risk-stratified
strategy based on the severity of the initial presentation.
This shift is now supported by quantitative evidence.
Decision and economic analyses have provided crucial
metrics, such as pooled NPV, which demonstrate that
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extending observation from 1 to 2 h to 26 h significantly
enhances safety by reducing the rate of missed bipha-
sic events. These analyses also suggest that for many
patients, observation beyond 8—12 h offers only marginal
additional benefit, allowing for more rational resource
allocation.

The clinical imperative is now clear: emergency depart-
ments must abandon antiquated, uniform observation
policies, such as a universal “2-hour rule,” which are
unsupported by current evidence. The future of safe and
efficient care lies in implementing structured, risk-tiered
observation pathways. Low-risk patients—those with
a rapid, complete response to a single dose of epineph-
rine and no severe features—may be suitable for shorter
observation, provided they are discharged with a com-
prehensive education bundle. This must include clear
instructions on recognizing recurrent symptoms, trig-
ger avoidance, and correct use of an epinephrine auto-
injector, as emphasized by bodies like NICE. Conversely,
high-risk patients require prolonged observation (=6 h)
or admission.

Looking forward, the research community must focus
on refining these strategies. Structured risk-tiered path-
ways should replace universal short observation as the
minimum standard of ED care. This requires a concerted
effort toward standardized reporting using consensus
definitions for biphasic anaphylaxis to ensure data com-
parability across studies. Future prospective registries
should prioritize age-stratified analyses to determine if
risk and timing differ in pediatric versus adult popula-
tions thereby avoiding the ecological bias inherent in
combining these distinct groups. Finally, the develop-
ment and validation of clinical decision-support tools
that integrate these evidence-based risk factors directly
into ED workflows is a critical next step. Such tools will
empower clinicians to translate a decade of research into
a consistent, safer, and more efficient standard of care for
every patient recovering from anaphylaxis.

Abbreviations

AAAAI American Academy of Allergy, Asthma & Immunology
ACAAI American College of Allergy, Asthma & Immunology
Al Artificial Intelligence

BA Biphasic Anaphylaxis

CG Clinical Guideline

@ Confidence Interval

CNS Central Nervous System

ED Emergency Department

EAI Epinephrine Auto-Injector

EMS Emergency Medical Services

Gl Gastrointestinal

ICU Intensive Care Unit

IM Intramuscular

\% Intravenous

IQR Interquartile Range

JTFPP Joint Task Force on Practice Parameters

MeSH Medical Subject Headings

NICE National Institute for Health and Care Excellence
NPV Negative Predictive Value



Abouelmagd et al. International Journal of Emergency Medicine

OR Odds Ratio

PICU Pediatric Intensive Care Unit

PRISMA Preferred Reporting Items for Systematic Reviews and
Meta-Analyses

ROC Receiver Operating Characteristic

RR Relative Risk

UK United Kingdom

US/USA  United States of America

Acknowledgements
Not applicable.

Author contributions

Khaled Abouelmagd served as the lead author, taking primary responsibility
for study design, data acquisition, coordinating the project, facilitating
communication among co-authors and drafting, revising the initial
manuscript. Joseph Alhaddad, Temitomi Jane Oyedele, Rufaida Riaz Ali, and
Ursula Abu Nahla contributed to data gathering, interpretation, drafting and
revision of specific sections of the manuscript. Lauren A. Carr provided critical
revisions to the final version. Mohammed Alsabri acted as the senior and
corresponding author, conceptualized the research idea, oversaw the project,
participated in manuscript drafting, and provided critical revisions to ensure
the final version met high intellectual and scientific standards. All authors
reviewed and approved the final manuscript and accepted responsibility for
the integrity and accuracy of the work.

Funding
Not applicable.

Data availability
All data generated or analyzed during this study are included in this published
article.

Declarations

Ethical approval
Not applicable.

Consent to participate
Not applicable.

Consent for publication
All authors have approved the manuscript and agree with its submission and
publication to the journal.

Checklist usage
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

!Cardiology Department, Faculty of Medicine, Al-Azhar University, New
Damietta, Egypt

“Faculty of Medicine, St. George's University, St. George, Grenada
3Department of Medicine and Surgery, Bowen University, lwo, Nigeria
“Department of Community Health Sciences, Aga Khan University,
Karachi, Pakistan

°Faculty of Medicine, Hebron University, Hebron, Palestine
®Department of Emergency Medicine, Pediatric Emergency Medicine
Attending Physician, St. Christopher’s Hospital for Children, Philadelphia,
PA, USA

"Department of Emergency, Althawara Modern General Hospital, Sanaa,
Yemen

SPediatric Emergency Department, Department of Pediatrics, St.
Christopher’s Hospital for Children, Philadelphia, PA, USA

Received: 3 December 2025 / Accepted: 7 March 2026
Published online: 14 March 2026

(2026) 19:63

Page 12 of 13

References

1.

20.

21.

22.

Golden DBK, Wang J, Waserman S, Akin C, Campbell RL, Ellis AK et al. Ana-
phylaxis: a 2023 practice parameter update. Ann Allergy Asthma Immunol.
2024;132(2):124-176.

Dribin TE, Sampson HA, Camargo CA Jr, Brousseau DC, Spergel JM, Neuman
M, et al. Persistent, refractory, and biphasic anaphylaxis: A multidisciplinary
Delphi study. J Allergy Clin Immunol. 2020;146(5):1089-96.

Shaker M, Solounias B, Garlapati S, Greenhawt M. Simulation of Health

and Economic Benefits of Extended Observation and Glucocorticoids for
Patients With Anaphylaxis in the Emergency Department. JAMA Netw Open.
2019;2(10):21912600.

Lee S, Bellolio MF, Hess EP, Erwin P, Murad MH, Campbell RL. Time of Onset
and Predictors of Biphasic Anaphylactic Reactions: A Systematic Review and
Meta-analysis. J Allergy Clin Immunol Pract. 2015;3(3):408-16 .e1-2.
Pourmand A, Robinson C, Syed W, Mazer-Amirshahi M. Biphasic anaphylaxis:
A review of the literature and implications for emergency management. Am J
Emerg Med. 2018;36(8):1480-5.

Shaker MS, Wallace DV, Golden DBK, Oppenheimer J, Bernstein JA, Campbell
RL, et al. Anaphylaxis—a 2020 practice parameter update, systematic review,
and Grading of Recommendations, Assessment, Development and Evalua-
tion (GRADE) analysis. J Allergy Clin Immunol. 2020;145(4):1082-123.

Kraft M, Dolle-Bierke S, Renaudin JM, Ruéff F, Scherer Hofmeier K, Treudler R,
et al. Risk Factors and Characteristics of Biphasic Anaphylaxis. J Allergy Clin
Immunol Pract. 2020;8(10):3388-e33956.

National Institute for Health and Care Excellence (NICE). Anaphylaxis: assess-
ment and referral after emergency treatment. Clinical guideline [CG134].
London, UK: National Institute for Health and Care Excellence (NICE); 2011
[updated 2020]. Available from: https://www.nice.org.uk/guidance/cg134
Shaker M, Wallace D, Golden DBK, Oppenheimer J, Greenhawt M. Simula-
tion of health and economic benefits of extended observation of resolved
anaphylaxis. JAMA Netw Open. 2019;2(10):e1913951.

Ellis AK, Hossenbaccus L, Linton S, Botting H, Badawod E, Burrows A, et al.
Biphasic anaphylaxis in a Canadian tertiary care centre: an evaluation of
incidence and risk factors from electronic health records and telephone
interviews. Allergy Asthma Clin Immunol. 2025;21(1):7.

Ichikawa M, Kuriyama A, Urushidani S, kegami T. Incidence and timing of
biphasic anaphylactic reactions: a retrospective cohort study. Acute Med
Surg. 2021;8(1):e689.

van der Zwet KVM, Dekker-Vroling L, de Vries ST, de Lange DW, van der Horst
J, Murk JL. Biphasic Allergic Reactions at a Dutch Emergency Department: A
5-Year Retrospective Cohort Study. J Emerg Med. 2023;64(1):22-30.
Uawattanasakul W, Thamlikitkul L, Ruxrungtham K, Tantilipikorn P. Incidence,
predictors, and treatment outcomes of biphasic anaphylaxis in the emer-
gency department of a tertiary hospital: a 5-year retrospective study. Asian
Pac J Allergy Immunol. 2024.

Nantanee R, Suratannon N, Chatchatee P. Characteristics and Laboratory
Findings of Food-Induced Anaphylaxis in Children: Study in an Asian Devel-
oping Country. Int Arch Allergy Immunol. 2022;183(1):59-67.
Rangkakulnuwat P, Sutham K, Lao-Araya M, Anaphylaxis. Ten-year retrospec-
tive study from a tertiary-care hospital in Asia. Asian Pac J Allergy Immunol.
2020;38(1):31-9.

Hendin A, Lanoue D, Syed S. Just the facts: anaphylaxis and its mimics in the
emergency department. Can J Emerg Med. 2023;25(5):370-3.

Lee S, Bellolio MF, Hess EP, Campbell RL. Predictors of Biphasic Reactions

in the Emergency Department for Patients With Anaphylaxis. J Allergy Clin
Immunol Pract. 2014;2(3):281-7.

Kim TH, Yoon SH, Hong H, Kang HR, Cho SH, Lee SY. Duration of Observation
for Detecting a Biphasic Reaction in Anaphylaxis: A Meta-Analysis. Int Arch
Allergy Immunol. 2019;179(1):31-6.

Short HB, Walters B, Fabi M, Ravida N, Boehmer S, Reyes L. Evaluating Practice
Patterns of Observation Periods Following Epinephrine Administration for
Anaphylaxis Among Pediatric Patients. Cureus. 2024;16(9):e69419.

Mack DP. Biphasic anaphylaxis: a systematic review of the literature. Allergy
Asthma Clin Immunol. 2014;10(1):A5.

Simard D, Bouchard V, Plourde A, Lefebvre S, Herman-Lemelin A, Lapointe S,
et al. Factors influencing emergency department observation time following
anaphylaxis: a systematic review. Can J Emerg Med. 2021;23(4):480-93.
Wolpert K, Kestle R, Weaver N, Huynh K, Yoo M, Nelson R, et al. Reducing
admission for anaphylaxis in a pediatric emergency department using a clini-
cal decision support tool. Pediatr Qual Saf. 2022,7(5):e590.


https://www.nice.org.uk/guidance/cg134

Abouelmagd et al. International Journal of Emergency Medicine

23.

24.

25.

26.

27.

Oya S, Nakamori T, Kinoshita H. Incidence and characteristics of biphasic
and protracted anaphylaxis: evaluation of 114 inpatients. Acute Med Surg.
2014;1(4):228-33.

Sanders J, Boldt C, Kumar BP, Shaker M. Cost-effective care in anaphylaxis
prevention and management. Pediatr Allergy Immunol. 2025;36(8):e70176.
Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into practice: a
consolidated framework for advancing implementation science. Implement
Sci. 2009;4:50.

Campbell RL, Li JT, Nicklas RA, Sadosty AT. Members of the Joint task force;
practice parameter workgroup. Emergency department diagnosis and treat-
ment of anaphylaxis: a practice parameter. Ann Allergy Asthma Immunol.
2014;113(6):599-608. https://doi.org/10.1016/j.anai.2014.10.007. PMID:
25466802.

Kawamoto K, Houlihan CA, Balas EA, Lobach DF. Improving clinical practice
using clinical decision support systems: a systematic review of trials to

(2026) 19:63

28.

29.

Page 13 of 13

identify features critical to success. BMJ. 2005;330(7494):765. https://doi.org
/10.1136/bmj.38398.500764.8F. Epub 2005 Mar 14. PMID: 15767266, PMCID:
PMC555881.

Donnino MW, Salciccioli JD, Howell MD, Cocchi MN, Giberson B, Berg K, et al.
Time to administration of epinephrine and outcome after in-hospital cardiac
arrest with non-shockable rhythms: retrospective analysis of large in-hospital
data registry. BMJ. 2014;348:93028.

Gabrielli S, Clarke A, Morris J, Eisman H, Gravel J. Evaluation of Prehospital
Management in a Canadian Emergency Department Anaphylaxis Cohort. J
Allergy Clin Immunol Pract. 2019;7(7):2232-e22383.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/j.anai.2014.10.007
https://doi.org/10.1136/bmj.38398.500764.8F
https://doi.org/10.1136/bmj.38398.500764.8F

	﻿Post-anaphylaxis observation in the ED: a decade of data challenging the traditional 24-hour rule
	﻿Abstract
	﻿Introduction
	﻿Epidemiology & natural history of biphasic anaphylaxis
	﻿Guidelines & current practice (North America / Europe)
	﻿Guideline recommendations
	﻿Evidence on biphasic reactions & implications for observation

	﻿How long is “enough”? evidence synthesis on cut-offs
	﻿Clinical significance of treatment-requiring events
	﻿The economic lens
	﻿Synthesis on observation duration

	﻿Implementation for EDs: a risk-stratified pathway
	﻿Future directions & research agenda
	﻿Limitations of the current evidence

	﻿Conclusion
	﻿References


