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Abstract

Purpose of Review Management of anaphylaxis during the SARS-CoV-2 pandemic
should consider local infection rates so as to not burden local ED at times of
pandemic, while also protecting patients from infection risks and progression of
anaphylaxis. In this review, we identify a treatment strategy for anaphylaxis that
balances the risks versus benefits of ED versus home management in this unprece-
dented time.
Recent Findings Physicians and patients have had to adapt new approaches to medical
care during the SARS-CoV-2 pandemic due to restricted access to health care
facilities. Telemedicine has substituted in-person visits, and such a drastic change
in the patient care paradigm presents a need to revise the acute management of
anaphylaxis.
Summary Physicians should utilize telemedicine during this time to engage in shared
decision-making with patients and their families to devise an anaphylaxis plan of man-
agement that emphasizes home care when symptoms are mild with an exception for ED
care if a patient has had severe, near-fatal anaphylaxis episodes in the past. Previous
anaphylaxis recommendations should remain in place despite the pandemic, including
prompt use of epinephrine when needed, avoidance of known allergens, training of
patients and their caregivers, and carrying of epinephrine autoinjector devices at all times
to remain prepared in the event of an anaphylaxis episode.
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Introduction

Anaphylaxis is a severe “systemic hypersensitivity reac-
tion,” that is an acute, rapidly progressive, and life-
threatening event triggered by different allergens [1]. It
is generally caused by an injection or ingestion of an
allergen, with symptom manifestation that can vary in
time and severity among individuals [1]. Anaphylaxis is
an allergic emergency because it can cause shock and
death. The current standard of care emphasizes prompt
recognition, early administration of intramuscular epi-
nephrine injection, and immediate activation of emer-
gency services, followed by evaluation, further

treatment, and observation under medical care. The un-
precedented circumstances of the global 2020 SARS-Co-
V-2 pandemic necessitated the re-evaluation of this
management paradigm due to limited and delayed ac-
cess to emergency services, long wait times in the
crowded emergency departments (EDs), and the tangi-
ble risk of acquiring SARS-Co-V-2. In this review, we
focus on these unexpected challenges and review the
available evidence regarding the management of ana-
phylaxis during restricted access in the global 2020
SARS-Co-V-2 pandemic.

Pathophysiology

Anaphylactic reactions can cause severe respiratory distress due to involve-
ment of upper or lower airways, sometimes simultaneously. In fatal cases,
anaphylaxis manifests with laryngeal edema, bronchial obstruction, and
hyperinflation of the lungs [2••]. Microscopic presentation of anaphylaxis
in the bronchi are luminal secretions, peribronchial congestion, submu-
cosal edema, and eosinophilic infiltration [2••]. Anaphylaxis fatal out-
comes can be caused by hypoxia and/or vascular collapse depending on
the allergen. On physical exam, flushing, diffuse erythema, giant hives,
and sometimes angioedema may be present [2••]. These cutaneous man-
ifestations are attributed to the release of endogenous histamine. The
acute phase anaphylaxis reaction involves mast cells and basophils
through the mechanism of IgE binding and cross-linking of the high-
affinity IgE receptors on their surfaces. Platelets, neutrophils, macro-
phages, and monocytes could also be present in anaphylaxis reactions,
particularly in late-phase or biphasic anaphylaxis. These involve different
signaling events through mediators, such as complement mediators,
cysteinyl leukotrienes, histamine, IL-1, IL-6, TNFα-receptor 1, platelet-
activating factor, and serum tryptase, which may be amplified during an
anaphylactic reaction [2••, 3•].

Epidemiology

The prevalence of anaphylaxis is increasing in developed countries; in the USA,
it is estimated to be at least 1.6% among the general adult population as shown
in a random-digit-dial survey of adults from 2003 to 2013, and 1 in 50
Americans adults may experience anaphylaxis [3•, 4]. Triggers for anaphylaxis
can vary between adults and kids; in adults, medications are most common
(34%), followed by foods (31%), and then insect stings (20%), whereas in
children, foods are most commonly implicated [4]. In the pediatric population,
the prevalence of food-induced anaphylaxis increased 50% in the timeframe
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2007–2012 likely because the prevalence of reported food allergy among US
children increased 18% over 10 years from 1997 to 2007 [5••, 6, 7]. The
lifetime prevalence of anaphylaxis has been estimated at 1.6% to 5.1% [8].

ED visits have increased by 101% in the timeframe of 2005–2014, with the
pediatric population and adults greater than 65 years old having the predom-
inance of visits [9]. The first line of treatment for uniphasic or biphasic anaphy-
laxis reactions is epinephrine, and administration must be prompt within
minutes of onset of symptoms. However, most studies indicate that epineph-
rine is under-utilized, both in the home and ED setting [4]. Antihistamines and
glucocorticoids are second-line treatments and may only have benefit in in-
stances of cutaneous or otherwisemild reactions involving a single system only.
Depending on the severity or duration of a reaction, a second dose of epineph-
rine might be indicated. Patients should be monitored in ER for 4–6 h before
discharge due to risk of biphasic anaphylaxis [2••].

Fatal Anaphylaxis
Death from anaphylaxis is a rare event. In one epidemiologic study using 3
national databases, case fatality rates of anaphylaxis in the USA were between
0.25 and 0.33% of all anaphylaxis cases presented to a hospital or Emergency
Department (ED) with 77% of fatality outcomes occurring in the hospitalized
patients [10]. In the largest study of pediatric anaphylaxis cases in the USA and
Canada from2010 to 2015, 1% of the pediatric population had a fatal outcome
from anaphylaxis, with food being the most common cause of these events
[5••]. Older age is a risk factor for fatal drug anaphylaxis in multiple countries,
including the UK and Australia, which may be due to increased cardiovascular
comorbidities in older individuals, and drug administration errors [5••, 11•].
In the USA, African-American race may also be a risk factor for fatal drug
anaphylaxis [11•].

Unique Challenges to the Management of Anaphylaxis During
COVID-19
Diagnosis of Anaphylaxis

Diagnosis of anaphylaxis is based on recognition of the clinical constellation of
symptoms because no rapid screening test is available. During the present
pandemic, ED physicians frequently are faced with the dilemma of the correct
diagnosis of anaphylaxis versus SARS-CoV-2 illness. Both conditions are char-
acterized by severe systemic reaction that triggers a cytokine release storm. These
medical events, when the patient is presented to the ED, may be very similar. If
the onset event history is not available or not revealing, laboratory tests such as
allergen-specific IgE and serum tryptase drawn optimally within 15–180 min
(up to 18 h) after symptom onset can help the physician to differentiate
between SARS-CoV-2 and anaphylactic shock [12]. In comparison, SARS-CoV-
2 cases show a wide range of clinical presentations starting from a mild, self-
limiting viral respiratory disease to extensive pneumonia, endothelitis, throm-
boembolic events, and multiorgan failure as the most severe presentation.
Laboratory results in COVID-19-infected patients showed severe lymphopenia
and eosinopenia [13•]. Anaphylactic reactions can progress in severity if the
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patient also has an ongoing infection.When the global society is suddenly faced
with a global pandemic, it becomes crucial for a physician to correctly and
promptly differentiate and diagnose anaphylactic shock and very similar con-
ditions caused by non-allergic factors.

Based on the October 2020 World Health Organization (WHO) report,
COVID-19 cases have exceeded more than 30 million worldwide, and over 7
million cases in the United States (US) with death events exceeding 1 million
and 200,000, respectively [13•, 14]. The case fatality rate is approximately 3% in
the USA, or 56 deaths per 100,000 people [13•]. Center for Disease Control
and Prevention (CDC) data released in September 2020 show that in the
USA, the age distribution of COVID-19 deaths is less than 0.1% for children
0–17 years, 0.5% for adults 18–29 years, 1.3% for 30–39 years, 3.2% for 40–
49 years, and then jumping to 15.6% for 50–64 years, 21.1% for 65–74
years, 26.4% for 75–84 years, and 31.7% for adults above 85 years old,
making advanced age the biggest risk for mortality for COVID-19 just as it is
for anaphylaxis [12, 14, 15].

Case fatality rate calculated based on CDC data on age distribution is 0.04%
among children 0–4 years, 0.018% among children age 5–17, 0.8% in adults
age 18–64, and 15.8% in adults above 65 years old.

Delayed Access to Emergency Care
The high COVID-19 infection rate among the general population and overflow
of hospitals with COVID-19 patients during peak time of COVID-19 pandemic
had a negative side effect on patients with other life-threatening conditions such
as anaphylaxis, as it resulted in patients hesitating to seek or delaying emergent
medical care.

An academic allergy unit in Milan, Italy, which was previously an
epicenter of COVID-19 infection, proposed measures to navigate the epi-
demic [16••]. These included social distancing measures in their clinic,
and checkpoint measures for screening patients, which have now become
streamlined practices across many health care facilities [16••]. Using their
guidance, in-person appointments would be restricted for high-risk poorly-
controlled patients that require more careful follow-up. These patients,
such as those with severe asthma, are at increased risk for severe anaphy-
laxis and should have continuity of care in the ambulatory setting despite
social restrictions with the use of PPE as necessary [17••]. However, certain
visits, which place patients at risk for anaphylaxis in the clinic setting,
should be restricted dependent upon local transmission risk, such as build-
up dosing of immunotherapy, spirometry, nebulized treatments, or diag-
nostic oral food challenges [17••]. Certain visits which carry low risk of
anaphylaxis can be transitioned to home, such as administration of bio-
logics with the exception of omalizumab [17••, 18]. The emphasis should
be on continuation of medical care so as to not have patient’s medical
conditions worsen in these unprecedented times, including the continua-
tion of daily controller medicine for asthma [16••, 18].

Revised Anaphylaxis Management Algorithm
The current change in the healthcare landscape contributed to a revised ana-
phylaxis management algorithm published in June 2020 when the COVID-19
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pandemic severely impacted access to care in New York City [19••]. In this
approach, management of anaphylaxis with epinephrine can be considered at
home, unless the patient has had severe, near-fatal anaphylaxis episodes in the
past (see Fig. 1). The algorithm highlights the use of telemedicine to establish
good communication with families for a plan for access to care in case of an
anaphylactic event [19••]. Telemedicine visits are good opportunities to focus
on education for families including avoidance of triggers, reasons to administer
epinephrine, and careful assessment for which events should be evaluated in
the ED, particularly for those patients at risk for severe anaphylaxis, such as
those with asthma. Telemedicine visits are also opportunities to provide reas-
surance during this stressful time and empower patients for homemanagement
if necessary [17••, 18].

Families should be advised of signs and symptoms of biphasic and
protracted anaphylaxis and reasons for second epinephrine administra-
tion. They should also be advised of COVID-19 specific concerns, such as
the risk for virus aerosolization with the use of nebulizers in case some-
one with anaphylaxis also happens to have active coronavirus infection
[17••]. They can be advised of the use of 2–6 puffs of Albuterol if under
4 years, or 4–10 puffs if over 4 years as an alternative treatment in place
of nebulized bronchodilator in case of wheezing or other respiratory
symptoms with an anaphylactic event [20•]. They should also be advised
to check that devices are unexpired and in good condition. For patients
with concomitant asthma, they should make sure inhaler devices have
enough metered dose medication and are also unexpired.

Thus, all patients at risk for anaphylaxis should carry at least two un-
expired epinephrine auto-injectors and have them available at all times,
along with a personalized action plan with guidelines for administration
[1, 17••, 18]. In contrast to the recommendations of most anaphylaxis
plans, which emphasize calling 911 after epinephrine use, patients can
be advised to make decisions based upon symptom response to epi-
nephrine and as guided by their allergist [21••]. Preventive anaphylaxis
care, such as a telemedicine allergist’s visit, and preemptive prescription
fill for epinephrine have been shown to lower the risk for anaphylaxis
severity as patient’s may better recognize their symptoms and use epi-
nephrine promptly [22].

Management of Food Allergy During SARS-CoV-2 Pandemic

We pay special attention to the management of food allergy because of the
importance of foods as triggers of anaphylaxis in the outpatient setting, across all
age groups. Many of the previous recommendations for food allergymanagement,
particularly in schools remain unchanged despite the pandemic, with an emphasis
on allergen avoidance, use of anaphylaxis plans, and availability of and training on
use of epinephrine autoinjector devices. The CDC released guidelines on in-person
learning during the pandemic, which emphasized cleaning surfaces,
handwashing, and social distancing measures in the classroom, and during
lunchtime, including the recommendation that children eat lunch in the
classroom [23••]. Certain measures, such as cleaning surfaces, hand wash-
ing, and avoidance of sharing food, will have a benefit of reducing food
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Revised anaphylaxis management algorithm during

SARS COV-2 pandemic 

Fig. 1. A revised management algorithm for use during SARS CoV-2 pandemic in place of a standard management protocol
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allergy risk as well [23••]. Ultimately, schools, students, and parents must
engage in shared decision-making to determine the best course of action for
the prevention of anaphylaxis in schools during this unprecedented time
[23••].

The pandemic may be presenting itself as an opportunity for allergy medi-
cine to evolve with the use of telemedicine visits, and increased comfort around
home procedures and management of anaphylaxis [21••]. Current testing and
visit limitations will result in less screening for food allergy in high risk children,
such as infants with eczema and egg allergy, and subsequently less supervised
food challenges. This may result in a more cost-effective health care model and
fewer unnecessary medical visits with a shifted focus on home introductions
and home challenges [21••]. Home introductions are generally safe, with
reaction rates of approximately 2% that are typically cutaneous. These intro-
ductions or challenges could be augmented with a virtual visit, and providers
can consider pre-emptive epinephrine autoinjector prescription in case of reac-
tion [21••]. In areas of high SARS-CoV-2 burden, home management of ana-
phylaxis can be considered if families are willing and have access to two
epinephrine autoinjectors as advised, and there is no previous history of mul-
tiple epinephrine doses or intubation [21••].

Conclusions

In conclusion, decisions regarding the management of anaphylaxis during the
SARS-CoV-2 pandemic should consider local infection rates and the risk versus
benefits of ED versus home management so as to not burden local ED at times
of pandemic, while also protecting patients from infection risks and progression
of anaphylaxis. Continuation of medical care during the pandemic, education
of patients and families with regard to the importance of strict allergen avoid-
ance, recognition of symptoms and severity, and prompt epinephrine use will
help facilitate appropriate home management in areas of high SARS-CoV-2
burden. Adherence to current guidelines about management of uniphasic and
biphasic anaphylaxis is very important to avoid fatal outcomes.
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