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TREATMENT OF ANAPHYLAXIS AND
MODIFICATIONS DURING COVID-19

BACKGROUND

Anaphylaxis is defined as a serious
allergic reaction that is rapid in onset
and is potentially life-threatening.’?

The lifetime prevalence of anaphylaxis

is between 1.6 to 5.1% with the largest
number of incident cases among children
and adolescents.>® Most episodes of
anaphylaxis are immunoglobulin- E (IgE)
mediated with foods, medications and
stinging insects being the most common
triggers.® While various definitions of
anaphylaxis exist,?~ most rely on two
body systems being affected, with some
combination of cutaneous, respiratory,
gastrointestinal and/or cardiac symptoms.
Cutaneous symptoms are by far the

most common, reported in over 80% of
anaphylaxis, followed by respiratory then
gastrointestinal involvement.”

Food allergy is one of the most common
chronic conditions of childhood, directly
impacting up to 10% of children and
indirectly up to 50% of the population.’®'2
It is the most common cause of
anaphylaxis in children.® Anaphylaxis is less
common in infants than it is in children.™
While anaphylaxis can be life-threatening,
the risk of fatal anaphylaxis is about 1 in 10
million (this is equivalent to being struck
by lightning).” While it is essential that
anaphylaxis be recognized and managed,
the risk of fatality is very low. Factors that
increase the risk of anaphylaxis severity
and/or fatality include comorbidities, such

as asthma, mastocytosis, hyperdynamic
states including exercise and infection,
concurrent medication use (i.e. ACE
inhibitors), and age where increased
risk taking behavior is common (i.e. in
adolescents).”!®

Investigations at the time of an
anaphylactic reaction include plasma
histamine and/or serum tryptase

levels, although neither is specific for
anaphylaxis.” If food allergy is suspected as
a trigger of anaphylaxis, subsequent skin
prick testing (SPT) and/or food-specific

IgE (slgE) can be measured. However,
while SPT and food-specific IgE testing

are highly sensitive (from 70-90%), the
specificity of testing remains low (less than
50%)."2 The rate of false positive tests is up
to 40%.' As a result, food allergy testing

is diagnostic within the context of the
presenting anaphylactic history. An allergy
skin test (AST) should be performed when
a convincing clinical history of allergen
induced anaphylaxis is present.”

Biphasic anaphylaxis is defined as
recurrent symptoms occurring 1 to 72
hours after resolution of the initial reaction
(although often within 8 hours) and occurs
in 1-20% of patients."'>18'? Risk factors for
biphasic anaphylaxis include more severe
initial symptoms, the requirement of more
than one dose of epinephrine for recovery,
unknown trigger for anaphylaxis, and
medication-induced anaphylaxis in the
pediatric population.’™



MANAGEMENT OF
ANAPHYLAXIS

Guidelines uniformly
recommend epinephrine as
first-line therapy in anaphylaxis.
Beneficial and life-saving
mechanisms of epinephrine
include reduction in laryngeal
angioedema, cardiac

inotropic and chronotropic
effects, bronchodilation, and
vasoconstriction."e? Delay

in the use of epinephrine has
been associated with increased
morbidity and mortality.?’
Despite this, epinephrine
autoinjectors are often
underutilized both in incidence
and within ideal timing of
anaphylaxis.?

Anyone with a history of
anaphylaxis should receive
education that includes
allergen avoidance, early

and appropriate recognition
of the signs and symptoms

of anaphylactic reaction

with appropriate referral to

a consulting allergist.”" An
epinephrine autoinjector should
always be prescribed with
education around its proper
use and technique. A possible
exception to the prescription
of an epinephrine autoinjector
is if the known trigger was

a medication, in which case
deferral of this prescription may
be possible pending allergy
evaluation.”™ A medical alert
band is strongly advised in

medication-induced anaphylaxis.

Antihistamines (AH1) are
often erroneously used in
place of epinephrine in the
treatment of anaphylaxis.
Their role remains as second
or third-line therapeutic
options in anaphylaxis

guidelines.? Antihistamines
do not relieve upper or lower
airway obstruction, shock or
hypotension and their onset
of action ranges from 1-3
hours.” Early AH1 use often
delays the use of epinephrine,
which is associated with
increased risk of anaphylaxis
fatality.?* In addition, there are
significant safety concerns
with the use of first-generation
sedating antihistamines

(such as diphenhydramine)
which can be associated

with somnolence, sedation,

or a paradoxical stimulatory
response in children.? This
effect may actually mask
worsening anaphylaxis, which
can be associated with central
nervous system effects.” In
adolescents and adults, first
generation antihistamines
have been associated with
poor sleep quality, decreased
school and work performance,
automobile and boat accidents,
cardiac toxicity, and are known
drugs of abuse.? In contrast,
second and third generation
H1-antihistamines have much
fewer adverse effects and a
faster onset of action than first
generation antihistamines.?

Antihistamines should never be
used in place of epinephrine;

if used as an adjunct therapy,
non-sedating antihistamines
are preferred to first-generation
antihistamines. The Canadian
Society of Allergy and Clinical
Immunology notes that first-
generation antihistamines
should only be used if
absolutely necessary in the
treatment of allergic disease
and have advocated to have
them available only behind the
counter in pharmacies.?

While oral corticosteroids

are often prescribed, there

is no evidence that their use
prevents a biphasic reaction.?%
In fact, some studies suggest
that oral steroids can actually
increase risk. The Cross-Canada
Anaphylaxis Registry found
that pre-hospital corticosteroid
treatment was associated with
an increased risk of intensive
care unit/hospital ward
admission after adjusting for
reaction severity, treatment
with epinephrine, sex, age
and comorbidities.? In this
study, a total of 3498 cases of
anaphylaxis, of which 80.3%
were children, presented to 9
EDs across Canada. Pre-hospital
treatment with epinephrine
was administered in 31% of
cases, whereas antihistamines
and corticosteroids were

used in 46% and 2% of cases,
respectively. Admission to the
intensive care unit/hospital
ward was associated with
pre-hospital treatment with
corticosteroids (adjusted odds
ratio, 2.84: 95% confidence
interval [Cl], 1.55, 6.97). In
addition, even short-term

use of oral steroids can have
detrimental effects in children
including vomiting, sleep
disturbances and behavioral
changes as evidenced by a
systematic review involving
thirty-eight studies of which
22 randomised controlled
trials (RCTs) met the inclusion
criteria. The studies involved a
total of 3,200 children in whom
850 ADRs were reported.®
Recent 2020 guidance from
the Joint Task Force on
anaphylaxis management
recommend against the use
of corticosteroids to prevent
biphasic anaphylaxis.™



MANAGEMENT OF
ANAPHYLAXIS DURING
COVID-19

COVID-19 and its impact on
healthcare resources, as well

as the reallocation of medical
services has resulted in changes
to care across medicine

as a whole, including the
management of allergy care
such as anaphylaxis.®' Prior to
COVID-19, if an epinephrine
autoinjector was used for
treatment of anaphylaxis, it
was commonly recommended
that emergency medical
services (EMS) be activated,
with the patient transported to
the hospital to be monitored

in the case of a biphasic
reaction.?* During COVID-19,
an alternative approach has
been outlined which involves
at-home monitoring (instead
of reflex EMS activation) with
epinephrine use.?* Based on this
approach, epinephrine would
be administered in the case of
a severe allergic reaction, with
patients then monitored at
home for treatment response.
If symptoms resolve, their
healthcare provider would be
notified non-urgently for routine
follow-up. If symptoms either
persist or worsen a second
dose of epinephrine should be
injected and EMS activated.
At-home monitoring would only
be recommended in those who
have a clear understanding of
anaphylaxis monitoring, who
have at least 2 epinephrine
autoinjectors available with
good control of comorbidities
such as asthma.?* A review of
this alternative approach will
be needed to assess outcomes
and any adverse reactions and/
or delayed access to further
anaphylactic care. The decision

to monitor at home should
only be made in the context

of shared decision making,
between the healthcare team,
patients and their families with
agreement of the risks and
benefits of this approach.®
Immediate EMS activation
would remain available if there
is concern of any further allergy
symptoms or lack of familial
comfort.®® A revised anaphylaxis
algorithm has been developed
that incorporates this at-home

monitoring approach during
COVID-19 (Figure 1).3

It has been posited that while
this recommendation was
designed specifically in the
context of COVID-19, and

the need to reduce risk of
contracting COVID-19 in the
ED as well as to reduce the
burden on healthcare resources,
there may be reason to
consider this approach after the
pandemic.®® The rationale for
this is multifactorial. Firstly, the
requirement for EMS activation
has been shown to be a barrier
to using an epinephrine
autoinjector among families

of children with food allergy.®
Second of all, the practice of
automatic EMS activation has
not been shown to reduce
fatality due to anaphylaxis
(only early use of epinephrine
has been shown to do that).®
Finally, the practice of automatic
EMS activation has not been
shown to be cost-effective
(unless there was a very high
risk of fatality with the majority
of children requiring other
additional care while in the
ED).¥

CONCLUSION

While anaphylaxis is relatively
common, fatality due to
anaphylaxis is exceptionally
rare. Epinephrine is uniformly
recommended as first-line
therapy for the treatment

of anaphylaxis. While
antihistamines are often used
in place of epinephrine they
have a secondary or tertiary
role in the acute management
of anaphylaxis. Antihistamines
used as adjunct therapy for
cutaneous symptoms, should
be from second- or third-
generation non-sedating
antihistamine categories over
first generation antihistamines
due to safety profile. While oral
steroids are often prescribed
to prevent biphasic anaphylaxis
evidence is lacking for this
approach. Finally, with the
impact of the COVID-19
pandemic, recommendations
for anaphylaxis management
suggest at home epinephrine
auto-injector use, and
monitoring without reflex EMS
activation unless poor response
to epinephrine is encountered.
The practice of EMS activation
has not proven to be cost-
effective and may serve as a
barrier to epinephrine use.
Analysis and data capture of this
“at home" modified anaphylaxis
treatment plan may result in the
long-term reassessment of the
management of anaphylaxis in
the post-pandemic era as well.



Revised Anaphylaxis Management Algorithm During COVID Pandemic

To be implemented based on the local risk / benefit assessment

. Patients with history of severe anaphylaxis such as those who have been intubated and ventilated, or had reactions
treated with more than two doses of epinephrine should follow their routine anaphylaxis plan and activate emergency
services immediately when anaphylaxis is recognized.

IMPORTANT REMINDER: Anaphylaxis is a potentially life-threatening, severe allergic reaction.
If in doubt, give epinephrine.

SEVERE SYMPTOMS: any of the following

6 v J *

LUNG HEART GUT THROAT
Shortness of breath Pale or bluish skin, faintness, Repetitive vomiting, severe Tight or hoarse throat,
Wheezing, repetitive cough weak pulse, dizziness diarrhea trouble breathing or
swallowing
W = &
W’

Mild symptoms from more
than one system area:

SKIN MOUTH OTHER Itchy runny nose, sneezing
Many hives over body, Significant swelling of the tongue Feeling something bad is and/or ltchy mouth and/or

. . . few hives, mild itch and
widespread redness or lips about to happen, anxiety, ew hives, miid teh an Jor
- mild nausea or discomfort
confusion

1. INJECT EPINEPHRINE IMMEDIATELY
while seated; have telephone within reach

2. Notify a housemate or neighbor to help you

3. Lay down with legs elevated near the doorway, which should be unlocked or open to allow others to enter and help. Keep
children in a position of comfort, to minimize respiratory distress and agitation and risk of aspiration in case of vomiting.

4. Administer oral antihistamine, preferably non-sedating (e.g. cetirizine)
5. Administer albuterol for respiratory symptoms if prescribed and available

6. Monitor symptoms and blood pressure/pulse if possible

SYMPTOMS DON’T IMPROVE OR WORSEN SEVERE SYMPTOMS RESOLVE
Repeat epinephrine injection in 5 minutes or sooner X  Continue to monitor for 4-6 hours for the
if symptoms escalate rapidly recurrence of symptoms
SEVERE SYMPTOMS DON'T SEVERE SYMPTOMS X Be ready to administer treatment if
IMPROVE OR WORSEN RESOLVE symptoms reappear (biphasic anaphylaxis)

K Notify your physician on a non-urgent basis
X Replenish emergency medications

Activate Emergency Services (Call 911)

Figure 1. Revised anaphylaxis algorithm replacing the standard management protocol during the COVID-19 pandemic;
adapted from Casale et al, 2020
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