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Anaphylaxis: Triggers & Treatments



OBJECTIVES 

 Review common triggers for anaphylaxis presenting 
to the emergency department

 Discuss the evidence for treatment options 
commonly used to manage anaphylaxis

 Discuss key elements to include in the discharge 
planning for patients presenting with anaphylaxis 



CASE #1

 6 month old male presents to the ER

 Diffuse urticaria

 Wheeze on auscultated

 Vitals stable 



ANAPHYLAXIS

 Acute, potentially lethal, multisystem syndrome 
resulting from the release of mast cell / basophil 
derived mediators into the circulation 



ANAPHYLAXIS

 Lifetime prevalence of anaphylaxis from all triggers 
is estimated to be 0.05% to 2% 

 Account for 2 to 4 per 1,000 pediatric emergency 
department visits in North America 

Lieberman P, Camargo CA Jr, Bohlke K, Jick H, Miller RL, Sheikh A, et al. Ep- idemiology of anaphylaxis: findings of the 
American College of Allergy, Asthma and Immunology Epidemiology of Anaphylaxis Working Group. Ann Allergy Asthma 
Immunol 2006;97:596-602 

Ben-Shoshan M, La Vieille S, Eisman H, et al. Anaphylaxis treated in a Cana- dian pediatric hospital: Incidence, clinical 
characteristics, triggers, and management. J Allergy Clin Immunol. 2013;132:739e741.e3



DIAGNOSIS 

 Histamine

 15 minutes to 1 hour of symptom onset

 Tryptase

 15 minutes to 3 hour of symptom onset

 Increased levels not specific for anaphylaxis

 Normal levels do not rule out anaphylaxis 











Chipps et al. Update in pediatric anaphylaxis: a systemic review. Clinical pedicatrics 2013;52(5):451-461



SEVERE / FATAL ANAPHYLAXIS 

 Lethal anaphylaxis represents from 0.65 to 2% of 
cases of severe anaphylaxis

 1 – 3 deaths per 1 million people 

 1500 deaths per year in the United States

Moneret – Vautrin et al. Epidemiology of life threatening and lethal anaphylaxis: a review. Allergy 2005:60;443-451



SEVERE / FATAL ANAPHYLAXIS

 Median times to cardiac arrest 

 5 minutes iatrogenic anaphylaxis

 15 minutes venom induced anaphylaxis 

 20 minutes for medications taken outside the hospital 

 30 minutes food induced anaphylaxis 

Pumphrey, R.S. Lessons for management of anaphylaxis from a study of fatal reactions. Clin Exp Allergy. 2000;30:1144-50



SEVERE / FATAL ANAPHYLAXIS 

 Physiologic changes

 Distributive shock from reduced total peripheral resistance 
and permeable capillaries 

 Angioedema of the tongue, oropharynx, or larynx

 Arrhythmias with or without myocardial infarction

 Severe bronchoconstriction



Moneret – Vautrin et al. Epidemiology of life threatening and lethal anaphylaxis: a review. Allergy 2005:60;443-451
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RISK OF SEVERE/ FATAL ANAPHYLAXIS

 Age 
 Infants

 Adolescents 

 Medical conditions 
 Asthma and other cardiorespiratory diseases

 Mastocytosis

 Medications
 B blockers

 ACE inhibitors 



RISK OF SEVERE / FATAL ANAPHYLAXIS

 Sudden change in patient position 

 Leads to reduced blood flow back to the right ventricle and 
reduced cardiac output

 Termed empty ventricle syndrome 

 Position patient with legs elevated to try to make the inferior 
vena cava the most dependent vessel



RISK OF SEVERE / FATAL ANAPHYLAXIS

 Delayed use of epinephrine 

Sampson et al. Fatal and near fatal anaphylactic reactions to  food in children and adolescence. N Engl J Med 1992;327:380-4



RISK OF SEVERE / FATAL ANAPHYLAXIS

 Delayed use of epinephrine 

Sampson et al. Fatal and near fatal anaphylactic reactions to  food in children and adolescence. N Engl J Med 1992;327:380-4







EPINEPHRINE

 0.01 mg/kg of 1:1,000 dilution to a max dose of 
0.5 mg



EPINEPHRINE

 Intramuscular is preferred route of delivery 

 Dose can be repeated every 5 to 15 minutes, as 
needed 

 Second dose required in 10 – 20% of patients 



Campbell et al. Predictors of repeat epinephrine administration for emergency department patients with anaphylaxis. J Allergy
Clin Immunol Pract. 2015;3:576-84
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Campbell et al. Predictors of repeat epinephrine administration for emergency department patients with anaphylaxis. J Allergy
Clin Immunol Pract. 2015;3:576-84



EPINEPHRINE

 IV infusion if symptoms continue despite 3 
intramuscular injections 

 Epinephrine 1:10,000

 0.1 - 1mcg/kg/min infusion, titrated to effect on BP

 Continuous slow infusion preferred over bolus 



EPINEPHRINE

 Apparent lack of response to epinephrine

 Error in diagnosis

 Error in dosage

 Suboptimal route 

 Empty ventricle syndrome 

 Medication that interferes with epinephrine 



VOLUME REPLACEMENT 

 Indicated for hypotension in anaphylaxis that 
persists despite epinephrine
 35% of intravascular volume can shift into the extravascular space 

within 10 min of anaphylaxis 

 Normal saline is preferred solution 



SECOND LINE MEDICATIONS

 H1 antihistamines

 H2 antihistamines

 Bronchodilators 

 Corticosteroids



H1 ANTIHISTAMINES

 Systematic review concluded a lack of evidence-
based recommendations for the use of H1-
antihistamines in the treatment of anaphylaxis

 Use of antihistamines is the most common reason for 
nonadministration of epinephrine 

Sheikh A, Ten Broek V, Brown SGA, Simons FER. H1-antihistamines for the treatment of anaphylaxis: Cochrane systematic 
review. Allergy. 2007;62: 830-837. 



H1 ANTIHISTAMINES

 Do not prevent ongoing histamine release from mast 
cells and basophils 

 Slow onset of action 

 Oral diphenhydramine takes up to 80 min for 50% 
suppression of the histamine flare and 52 min if administered 
intramuscularly



Simons. Advances in HI antihistamines. N Engl J Med 2004;351:2203-17



H1 ANTIHISTAMINES

 H1- antihistamines do NOT prevent or relieve 

 Upper or lower airway obstruction 

 Hypotension or shock 

 H1- antihistamines will 

 Relieve itching, hives, other cutaneous symptoms, and 
rhinorrhea 



H2 ANTIHISTAMINES

 Systematic review concluded that they were unable 
to make any evidence-based recommendations for 
the use of H2-antihistamines in the treatment of 
anaphylaxis

 May provide some additional relief of hives

Nurmatov et al. H2-antihistamines for the treatment of anaphylaxis with and without shock: a systematic review. Ann Allergy 
Asthma Immunol 2014; 112:126–131



BRONCHODILATORS

 Adjunctive measure to relieve residual 
bronchospasm that has not disappeared after         
epinephrine injection 



CORTICOSTEROIDS

 Systematic review concluded that they were unable 
to make any evidence-based recommendations for 
the use of corticosteroids in the treatment of 
anaphylaxis

 Acute management of anaphylaxis 

 Prevention of biphasic reactions 

 Used in 50-97% cases of anaphylaxis

Choo KJ, Simons FE, Sheikh A. Glucocorticoids for the treatment of anaphylaxis. Cochrane Database Syst Rev 2010



CORTICOSTEROIDS

 Slow onset of action 

 Median time to max serum concentration is 1–2 h

 Glucocorticoids will 

 Help relieve bronchospasms 

 Glucocorticoids do NOT

 Relieve upper airway obstruction 

 Increase peripheral vascular resistance

 Effects on preventing biphasic reactions are debatable 



BIPHASIC REACTIONS

 Recurrence of symptoms after resolution of the 
initial manifestations

 Typically occur within 8 to 10 hours

 Biphasic reactions up to 72hrs later reported

 6% to 11% of children 

Lee JM, Greenes DS. Biphasic anaphylactic reactions in pediatrics. Pediatrics. 2000;106:762-766



Alqurashi et al. Epidemiology and clinical predictors of biphasic reactions in children with anaphylaxis. Ann Allergy Asthma 
Immunol 2015;115:217-223
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Alqurashi et al. Epidemiology and clinical predictors of biphasic reactions in children with anaphylaxis. Ann Allergy Asthma 
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CASE #1

 6 month old male 
presents to the ER

 First exposure to peanut 
10 minutes prior to onset 
of symptoms 

 Managed with 1 dose of 
epinephrine in the ED

 Symptoms resolved within 
15 minutes 



DISCHARGE PLANNING 

 Trigger avoidance 

 Epinephrine autoinjector

 Written anaphylaxis plan 

 Referral to certified allergist 



AVOIDANCE



EPINEPHRINE AUTOINJECTOR

 All patients should be discharged with an 
epinephrine autoinjector

 Dosing

 Regular 0.3mg for patients > 25 kg

 Junior 0.15mg for patients < 25kg

 Demonstrate use of the autoinjector to patients







REFERRAL TO AN ALLERGIST

 History is the most important tool!

 Skin testing 4 – 6 weeks after anaphylaxis 

 Skin testing size does not predict severity 



SUMMARY 

 Anaphylaxis is a serious allergic that is rapid in onset 
and may cause death

 Early recognition and prompt treatment are critical 
in anaphylaxis

 First line therapy for anaphylaxis is IM epinephrine

 All patients should be discharged from the ER with a 
written anaphylaxis action plan, an epinephrine 
autoinjector and referral to an allergist 
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