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Objectives
• Review the change in practice in anaphylaxis management

• Review the data on patients requiring more than one dose of epinephrine 
for treatment of anaphylaxis

• Review the data on biphasic reactions

• Review the data on anaphylaxis emergency room treatment

• Highlight prehospital epinephrine use hesitancy

• Discuss cost effectiveness of triggering emergency services after giving first 
epinephrine dose



What I hope to convey 

• Covid-19 created a change in practice in management of anaphylaxis.

• Few patients require more than 1 epinephrine dose to treat anaphylactic 
reactions.

• Biphasic reactions are rare.

• The managements of patients with anaphylaxis in the emergency room is variable 
and often times patients will not get epinephrine or will get alternative 
treatments.

• Epinephrine use hesitancy is real.

• Watch and wait approach after epinephrine use is a cost effective method.



Why are we having this discussion?



Anaphylaxis in a pre pandemic world

• Because of ethical concerns, there are no controlled trials of any 
therapeutic intervention for acute anaphylaxis.

• Treatment is influenced by expert opinion based on observational 
evidence.

• Guidelines endorse epinephrine as first-line (and only) treatment for 
this condition.



Anaphylaxis in a pre pandemic world

• Food allergy management plans recommend that when epinephrine 
is administered in the non–hospital/office setting, emergency medical 
services should be activated to provide further observation.

• Why activate emergency medical services?

• Provide further observation for possible biphasic reactions or 
decompensation requiring escalation of care.



Anaphylaxis during the pandemic



At home management of anaphylaxis during 
Covid-19

• “Allergists/immunologists may need to modify recommendations for the 
acute management of anaphylaxis during these unprecedented times to 
ensure optimal outcomes of anaphylaxis while weighing the infectious risk 
and health care burdens associated with the COVID-19 pandemic.”

• “Decision-making will vary based on local contexts and resources as rates 
of COVID-19 and access to health care differ geographically.”

• “Moreover, there will be cases of severe anaphylaxis where we would not 
deviate from the usual plan of contacting emergency services immediately 
after using epinephrine”

Casale et al, JACI IP 2020 1



Casale et al, JACI IP 2020 1



Aside from a global pandemic, what helped 
formulate this recommendation?



Repeat epinephrine use for anaphylactic 
reactions is not common



How often is repeat epinephrine required?



Patel et al. 2

• Systemic review and meta-analysis of studies reporting epinephrine 
treatment for anaphylaxis with available data on number of administered 
doses.

• 86 studies (36,557 anaphylaxis events) included.

• Overall, 7.7% of anaphylaxis events were treated with multiple doses of 
epinephrine.

• Only 50.4% of anaphylactic reactions were treated with any epinephrine.



Rudders et al. 3

• Multi pediatric center medical chart review of all children presenting to the ED for food 
related allergic reactions.

• Half the patients met criteria for anaphylaxis.

• Among those with anaphylaxis, 31% received 1 dose and 3% received >1 dose of 
epinephrine before their arrival to the ED.

• In the ED, patients with anaphylaxis received antihistamines (59%), corticosteroids (57%), 
epinephrine (20%).

• Among children with food-related anaphylaxis who received epinephrine, 12% received a 
second dose.

• Risk factors for repeat epinephrine use included older age and transfer from an outside 
hospital.



Tsuang et al. 4

• Use of more than 1 epinephrine injection among infants is infrequent.

• In a case series by Topal et al 5, of 104 cases of anaphylaxis, no infants 
(<12 months) received more than 1 epinephrine and only 4.9% of 
children required more than 1 dose.

• In a retrospective study by Pouessel et al 6, of 59 infants <12 months 
of age, none required more than 1 dose of epinephrine.

• In a retrospective weighted cohort analysis by Ko et al 7, only 1 infant 
required more than 1 dose of epinephrine.



Biphasic anaphylactic reactions are not 
common



Biphasic reactions

• No agreement on clear 
definition of biphasic reaction.

• Recurrent symptoms and signs 
of anaphylaxis meeting 
NIAID/FAAN criteria after 
resolution of the initial 
reaction without reexposure to 
an inciting trigger occurring 
within 72 hours of the initial 
reaction.

Int J Emerg Med. 2009 Apr; 2(1): 3–5.



Biphasic reactions

• 2020 anaphylaxis practice parameter update estimates of biphasic 
anaphylaxis vary from <1% to 20%. 8

• Miles et al 9 reported through a meta-analysis that the pooled 
estimate of biphasic reactions among all anaphylaxis cases was 3.92% 
(95% CI: 2.88%, 5.32%).

• Through an observational study in an academic ED, Lee et al 10 found 
that 4.1% of anaphylaxis related visits resulted in a biphasic reaction.



Biphasic reactions

• Based on very low-certainty evidence, the following associated 
factors significantly increase the risk of biphasic anaphylaxis:

• Anaphylaxis caused by any drug in patients <18 years

• Anaphylaxis caused by an unknown trigger

• Anaphylaxis symptoms with cutaneous manifestations

• Wide pulse pressure

• Severe initial anaphylaxis symptoms

• Anaphylaxis in patients <18 years of age treated with steroids

• Patients requiring >1 dose of epinephrine
2020 Anaphylaxis Practice Parameter Update 8



Biphasic reactions

• A prospective study by Liu et al 11, conducted in both children and adults, 
evaluated the risk factors associated with biphasic reactions.

• Median time from symptom onset of anaphylaxis to the first epinephrine 
dose was longer for patients with biphasic reactions (78 vs 45 minutes, P 
value = .005).

• Receiving the first epinephrine dose in the (ED) and a delay of 30 minutes 
from symptom onset to the first epinephrine were both associated with 
biphasic reactions (odds ratio of 3.72 and 3.39, respectively)



There is a lot of variability in anaphylaxis 
management once patients are in the emergency 

room



Epinephrine use in ED

• Robinson et al 12 performed a retrospective chart review to evaluate 
factors associated with anaphylaxis management before arrival at the 
ED. Outcomes included use of epinephrine in the emergency room.

• On arrival to the ED or UCC, patients who received epinephrine 
before arrival were significantly less likely to be treated with 
epinephrine.



Other treatments in the ED

• Antihistamines and glucocorticoids are often used as second-line or 
adjunctive therapies for anaphylaxis.

• Rudders et al 3 reported that in the ED, patients with anaphylaxis 
received antihistamines (59%), corticosteroids (57%), epinephrine 
(20%).

2020 Anaphylaxis Practice Parameter Update 8



How long should patients be observed for?

• Evidence is lacking to clearly define the optimal duration of 
observation in an emergency room setting (Practice Parameter).

• A meta-analysis by Kim et al 13 concluded that an observation time of 
6 hours or more can exclude recurrence of a secondary reaction in 
>95% of patients.

• Shaker et al 14 concluded that prolonged medical observation (6-24 
hours) for resolved anaphylaxis may not be cost effective.



Everyone uses their epinephrine autoinjector 
prior to going to the emergency room right?



Epinephrine hesitancy

• In a large cohort Canadian study, Gabrielli et al 15 reported less than 
one third of anaphylactic reactions (31%) were treated with 
epinephrine in the prehospital setting.

• Pitfalls in the use of epinephrine include (among others):
• Lack of medication availability

• Inadequate education of patients and providers

• Uncertainty about when and how to administer medication

• Concern for side effects



“I was thinking about using the Epi Pen but I 
did not want to call the ambulance so I gave 

Benadryl instead”



Epinephrine hesitancy

• Glassberg et al 16 reported the results of a survey administered to 
caregivers of pediatric patient with food allergy to assess, among 
others, factors associated with incorrect use or underutilization of 
epinephrine.

• Out of 164 completed surveys, 118 (72%) of reported reactions 
warranted epinephrine use.

• Epinephrine was only given in 45 (38%) of those cases.



Glassberg et al. 16



Activating emergency services immediately after 
giving the first epi pen is not cost effective



Cost effectiveness



Shaker et al. 17

• Cost effectiveness analysis simulated over a 20-year horizon.

• Compared activation of EMS immediately after epinephrine use for 
allergic reactions to peanut to a “wait and see” approach.

• 10 fold increased fatality risk assumed with delayed EMS activation.



Shaker et al. 17

• Fatality risk over 20 years was 1.2 × 10−6 for early EMS use vs 1.9 x 10-6 for 
wait and see approach.

• Incremental cost per life-year saved was $142,943,447 for early EMS vs wait 
and see.

• Cost per death prevented reached $1,349,335,651 as the simulation 
concluded.

• Immediate activation of EMS after using epinephrine in this context was not 
cost effective.



Shaker et al. 17

• Immediate EMS activation was only cost-effective with exceptionally 
high fatality risk (500-fold) combined with 75% of children requiring 
additional care in the ED.



Rebuttal 



Objectives

• Review what have we learned during Covid-19

• Mention statistics of fatal anaphylactic reactions



Food allergy during Covid-19



Mack et al. 18

• “Changing the guidelines de-emphazised reflex EMS activation to prevent 
overburdening of emergency healthcare and to reduce the risk of 
contracting the virus.”

• Unfortunately clinical trials are lacking to confirm the clinical utility of a 
“watch and wait” approach.

• “Given that there is no evidence to suggest that reflex activation is 
necessary, cost-effective, or associated with clear universal health benefits, 
the instructions on the action plan for the COVID-19 pandemic could 
become permanent.”



Anaphylaxis during Covid-19



Gabrielli et al. 19

• Questionnaire to evaluate knowledge and concerns related to anaphylaxis management 
among patients with food allergies during the pandemic.

• Out of 113 participants 73% reported no hesitation to using epi pen for an allergic 
reaction during Covid. 

• Among 16% of those reporting hesitation, most were related to Covid-19 (fear of being 
exposed, not wanting to spend time in the ED and challenges accessing the ED).

• 25 patients reported having anaphylaxis since the pandemic started, 24 did not use 
epinephrine to treat the reaction.

• 20% of these patients did not use epinephrine for concerns of going to the ED.



Food allergy during Covid-19



Musallam et al. 20

• Online questionnaire to assess food allergic reactions during Covid
lockdown in Israel.

• Food allergic reactions happened at a significantly lower incidence 
during the lockdown period.

• In cases of a reaction, substantially fewer primary caregiver sought 
help from emergency rooms (10/645 vs 177/645, p < .0001), urgent 
care centers (5/645 vs 77/645, p < 0.0001) or their PCP (14/645 vs 
123/645, p < .0001).



Food allergy fatality

• Between 1994 and 1999, only 4 out of 32 patients with fatal food 
reactions were reported to have received early epinephrine (Bock et 
al 21).

• Between 2001 and 2006, again only 4 out of 31 with fatal food 
reactions were reported to have received early epinephrine (Bock et 
al 22).

• Poirot et al 23 reported only 1 out of 24 patients with fatal anaphylaxis 
had documented early epinephrine administration.



Food allergy fatality

Food allergy fatality



Conclusions
• Covid-19 created a change in practice in management of anaphylaxis and hopefully it is 

here to stay.

• Few patients require more than 1 epinephrine dose to treat anaphylactic reactions.

• Biphasic reactions are rare.

• The managements of patients with anaphylaxis in the emergency room is variable and 
often times patients will not get epinephrine or will get alternative treatments.

• Epinephrine hesitancy use is real and we might be contributing to it with requiring EMS 
activation.

• Watch and wait approach after epinephrine use is a cost effective method.



Conclusion

• Watch and wait approach requires:

• Careful selection of appropriate patients

• Proper education for patients and families

• Confirming that access to epinephrine auto injector is available

• Empowering of families to activate emergency services if they feel 
concerns or if symptoms are not improving or recur.



Anaphylaxis – a 2020 practice parameter 
update

• “Herein lies the anaphylaxis paradox —patients having anaphylaxis 
may survive despite lack of treatment (or ‘‘inappropriate’’ treatment), 
but delay in treatment is widely presumed to be associated with 
death (though limited by lack of studies that compare fatality to 
nonfatality situations where provoking conditions and treatment 
factors were identical to determine a relative risk).”
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