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Patient Case 1 
u EMS dispatched to elementary school for 

possible allergic reaction.   Patient is a 6 y/o 
female with known peanut allergy managed 
by an allergist.   Patient may have eaten a 
desert which contained nuts in class 
approximately 20 minutes prior to EMS arrival.  
The school nurse administered PO 
diphenhydramine.   On physical exam, the 
patient skin is very flushed; however, no hives 
are present.  No wheezing is appreciable on 
auscultation.   The patient is tearful and 
appears quite anxious while sitting in a chair in 
the nurse’s office.
u Allergies: Peanut
u PMH: asthma
u Meds:  Advair, montelukast, albuterol, 

EpiPen
u Vitals:  BP 100/80   RR 29    SPO2 98%     T 

37.8  Ht:  45”  Wt: 44 pounds

Patient Case 2 3

u EMS dispatched to home of a 75 y/o male with AMS and difficulty speaking.  
Upon entering the residence, the patient is sitting in a recliner next to his wife. 
Wife states the patient’s mentation suddenly decreased which prompted 
the call for EMS.  Patient is responsive but having difficulty following EMS 
commands as well as speaking. The patient is being treated for community 
acquired pneumonia and recently started antibiotics. 
u Allergies:  NKDA
u PMH:  CAD, HTN, BPH
u Meds:  Aspirin, metoprolol, atorvastatin, enalapril, tamsulosin
u Physical exam:  rash developing on torso, swollen lips, slight wheeze
u Vitals:   BP 80/48     RR 26      SPO2 93%      T 36.7C
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Patient case 3
u EMS dispatched to hotel for possible 

allergic reaction.   Patient is a 38 y/o male 
with possible h/o of anaphylaxis to shellfish.  
Patient complaining of flushing, pruitis, 
profuse vomiting, and watery diarrhea.   
Patient was at a French restaurant with his 
wife and consumed escargot 
approximately 1 hour before symptoms 
began.  Patient administered 0.3 mg 
epinephrine 40 minutes after symptoms 
began with second dose 20 minutes before 
EMS arrival.  Upon EMS arrival, patient is 
lying on hotel lobby floor vomiting.  Patient 
does not endorse throat tightness or 
difficulty breathing.  Patient flushing and 
itching resolved but vomiting and diarrhea 
seem to be worsening. 
u Allergy:  PCN, Shellfish
u PMH:  Asthma
u Meds: Symbicort, montelukast, Xoliar, 

Spiriva
u Vitals:  BP 100/65    RR 19   SPO2 97%   T  

37.8

Questions

What is anaphylaxis?

Can one predict the severity of anaphylaxis based on 
presenting signs and symptoms?

What is the treatment for 
anaphylaxis?

What

How

Why
When

6What is Anaphylaxis?
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Anaphylaxis is an acute, life-threatening systemic 
allergic reaction associated with different 
mechanisms, triggers, clinical presentations, and 
severity.2

Definitions of Anaphylaxis

1

3

4
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Epidemiology

u Anaphylaxis prevalence: 0.5-2% of the general population
u Appears to be increasing
u Underdiagnosis, underreporting, miscoding
u Underutilization of epinephrine
u No difference regarding age, race, or sex

u Most common triggers
u Food
u Medication
u Venom

u Most cases managed by the emergency department
u 30-40% of cases in Centura arrive via EMS

u A variety of definitions exist which are difficult for prehospital or bedside use
u Death is rare
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NIAID/FAAN Anaphylaxis Criteria 9 10

• Skin and mucous membrane
Itching, lip or tongue swelling, hoarseness, 
tightness in throat, hives, swelling, flushing

• Absence of visible oropharyngeal swelling 
does not exclude the sensation of throat 
tightness

Signs and Symptoms of 
Anaphylaxis

• Digestive
Persistent abdominal symptoms:  Nausea, 
vomiting, diarrhea, cramping

• Respiratory
Shortness of breathe, wheeze, stridor, 
hypoxemia, persistent cough

• Absence of hypoxia does not exclude 
sensation of shortness of breathe

• Cardiovascular
Hypotension, tachycardia, syncope, pallor

• Gynecologic
Uterine cramping

• Other
Feeling of impending doom
Metallic taste

Anaphylaxis in Infants 11

u First exposure
u Subjective symptoms cannot be described

u Chest tightness
u Throat tightness

u Nonspecific signs occurring in heathy 
infants
u Vomiting/diarrhea after feeding
u Drooling
u Flushing

u Other nonspecific signs
u Sudden onset lethargy
u Inconsolable crying

MAY BE DIFFICULT TO DETERMINE

12
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13 Current Denver Metro and 
Boulder Protocol 14

u Generalized or Systemic Reaction
u Multisystem involvement: Skin, mucus 

membranes and/or GI symptoms 

u Definition
u Multisystem signs and symptoms are 

presents which may include skin and 
mucus membranes, GI, respiratory, or 
cardiovascular symptoms

UPCOMING UPDATE:

Question:  What is anaphylaxis?
uAnswer:

uA variety of definitions exist 
uFor the clinician, keep it simple!

uAnaphylaxis is a clinical diagnosis
uLook for two system involvement within appropriate 

clinical context
uHistory?

uRecognize a wide spectrum of severity and 
presentations exist which require clinical judgment

uDo not rely on signs of shock

15

Campbell RL.  Ann Allergy Asthma Immunol 113(2014)599-608

Question: 
Can one predict the severity of 
anaphylaxis based on the 
presenting signs and symptoms?

16

Frequency of Signs and Symptoms of Anaphylaxis 17
Signs and Symptoms Percent (%)

Cutaneous
Urticaria and angioedema
Flushing
Pruritus without rash

85-90
45-55

2-5

Respiratory
Dyspnea, wheeze
Upper airway angioedema
Rhinitis 

45-50
50-60
15-20

Cardiovascular
Hypotension, dizziness, syncope, diaphoresis

30-35

Gastrointestinal
Nausea, vomiting, diarrhea, cramping 25-30

Lieberman P, et al.  J Allergy Clin Immunol 2010; 126:477-480
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Grade Defined by % without skin involvement
1 – Mild (skin and 
subcutaneous tissues 
only)*

Generalized erythema, 
urticaria, periorbital 
edema or angioedema

0%

2 – Moderate (features 
suggesting respiratory, 
cardiovascular or 
gastrointestinal 
involvement)

Dyspnea, stridor, wheeze, 
nausea, vomiting, dizziness 
(presyncope), diaphoresis, 
chest or throat tightness, 
or abdominal pain

17%**

3 – Severe (hypoxia, 
hypotension, or neurologic 
compromise)

Cyanosis or SpO2 <92% at 
any stage, hypotension 
(SBP < 90 mm Hg in adults, 
confusion, collapse, LOC 
or incontinence 

22%**

SBP, Systolic Blood pressure; LOC, loss of consciousness
*Mild reactions can be further subclassified into those with and without 
angioedema
** Comment:  may have been missed in these
• Brown SGA. J Allergy Clin Immunol 2004; 114:371-6

Grading System for Generalized Hypersensitivity Reactions (modified by Lockey) 



10/23/19

4

Median Time to Cardiac Arrest 19

Trigger Median Time (range)

Iatrogenic 5 min (1-80)

Food 30 min (6-360)

Venom 15 min (4-120)

Pumphrey RS. Clin Exp Allergy.  2000 Aug;30(8):1144-50

Risk factors for 
severe anaphylaxis

u Peanut and tree nut allergy
u Especially young people

u Asthma – independent risk factor
u Pre-existing respiratory or 

cardiovascular disease

u Advanced age
u Previous biphasic anaphylactic 

reactions

u Mast cell disease
u Delayed epinephrine administration 

20

Greenberger P.  Ann Allergy Asthma Immunol.  2007;98:252-257(III).
Humphrey RS.  Novartis Found Symp.  2004;257:116-128(IV).
Yunginger JW.  J Forensic Sci.  1991;36:857-865 (IIb).

Question:  Can one predict the severity of 
anaphylaxis based on the presenting signs and 
symptoms

uAnswer:  No
uGenerally:  Anaphylaxis develops rapidly but 

exceptions exist
uCutaneous and other mild symptoms can be initial 

signs of severe anaphylaxis
uCutaneous symptoms absent in up to 20% of cases

uSeverity can differ from patient to patient and in 
same patient from episode to episode

21 What is the treatment for 
anaphylaxis…

22

EPINEPHRINE

Antihistamines can be used to treat 
anaphylaxis initially…

u Histamine one of many inflammatory mediators 
released

u Slow onset of action

u Not affective against anaphylaxis
u Prophylactic use during controlled 

immunotherapy not effective*
u Considered adjunctive therapy international 

guidelines 
u Antihistamines should never delay epinephrine 

therapy
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Myth
Corticosteroids prevent biphasic 
reactions…

u Anti-inflammatory
u Biphasic reaction:  return of symptoms within 

72 hours

u Median 11 hours*
u No evidence of benefit 

u Like antihistamines, onset of action SLOW
u 4-6 hours

u Adjunctive therapy 

u Steroids should not delay epinephrine 

24

Myth
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Epinephrine Mechanism of Action
u At α1 receptors

u Vasoconstriction
u Blood Pressure
u Mucosal Edema

u At β1 receptors
u Heart Rate
u Contractility

u At β2 receptors
u Bronchodilation
u Mediator release

25 Epinephrine dosing
u Adults

u 0.3 mg (0.3 mL of 1 mg/mL) 
IM in the ANTEROLATERAL 
THIGH q 5 min 
u May repeat x 1
u Epi before IV

u Pediatric
u 0.15 mg IM in the 

ANTEROLATERAL THIGH Q 5 
min < 25 kg
u May repeat x 1
u Epi before IV

u Units…no more 1:1000
u Express dose in mass/volume 

(mg/mL, mcg/mL)  

26

How should epinephrine be 
administered?

27

Intramuscular 
ANTEROLATERAL 
THIGH

Epinephrine Absorption in Adults
28

Injection Route, 
Site7

EpiPen IM Thigh Ampule IM Thigh Ampule IM Arm Ampule SQ
Arm

Saline IM
Arm

Saline SQ
Arm

Average Cmax
(pg/ml) 12,222 ±

3,829
9,722 ±
4,801

1,821 ± 426 2,877 ±
567

1,458 ± 444 1,495 
± 524

Review of epinephrine 
administration at 10 Colorado EDs

29

911 administrations in 862 patients
Over 2.5 years

Administration Route
Administration site

Intramuscular Epinephrine 
administration updates

* https://www.ismp.org/sites/default/files/attachments/2018-11/29181115.pdf

30

u Filter needle no longer 
necessary for intramuscular 
administration from 
ampoule*
u ISMP 2019 update

u No longer need to account 
for dead space 
u33% decrease in dose if 

failure to do so

UPDATE:
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When should Epinephrine 
be administered?

ASAP!

31 32
• Fatal and Near-fatal Anaphylaxis Reactions to Food in Children and 

Adolescents
• Study conclusion:  Failure to recognize the severity of the reaction 

and administer epinephrine quickly increases risk of fatal 
outcome*

• Anaphylaxis-Related Deaths in Ontario:  A Retrospective Review from 
1986-2011
• Study Conclusion:  21 of 92 (23%) received epinephrine prior to 

cardiac arrest**

• Lessons from the management of Anaphylaxis from a Study of Fatal 
Reactions
• Study Conclusion:  Epinephrine used in 62% of cases but only 

before cardiac arrest in 14% of cases***

Delay of epinephrine increases the risk of death

Early epinephrine decreases risk of 
hospitalization*

u Early defined as epi admin 
before the ED.
u In real world, anyone not self 

administering epi is late

u 75% of patients arrived via EMS

u 50% self administered
u 25% EMS admin

u ED length of stay shorter for 
early epi group.

33

Fatal Anaphylaxis**

Delay of epinephrine increases 
risk of biphasic reaction 34

u Biphasic reaction: symptoms 
returning  1 to 72 hours
uRisk factors:

uDelays in epinephrine*
uSub-optimal dosing**
uSevere initial symptoms

Epinephrine is Dangerous…
u Cardiac ischemia rare and 

secondary to overdose or IV bolus
u Kounis Syndrome?

u Mast cells in cardiac anatomy
uNumber of mast cells in 

cardiac anatomy increased 
in patients with coronary 
artery disease*

u No contraindications exist IF 
dosed and administered 
appropriately �

35Myth Other Considerations 36

u Empty Ventricle/vena cava Syndrome
u classically distributive shock 

u Increased vascular permeability
u Vasodilation
u Depressed myocardial function

u Pulmonary vasospasm +decreased LV 
preload = decreased cardiac output

u Supine or Trendelenburg recommended
u Fatal within minutes 
u Epinephrine likely unresponsive
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Patient Case 1
u Any risk factors for severe anaphylaxis present?

u Asthma
u Nut allergy
u Young age
u Delay of epinephrine

u What interventions need to be made?
u Epinephrine 

uDose and route?
u0.15 mg IM in the ANTEROLATERAL THIGH

u Place patient in supping position
u Transport to ED

37 Patient case 2
u Differential

u Anaphylaxis, ACE angioedema, Stroke, STEMI, Sepsis, 
u Anaphylaxis:

u Recent antibiotic use
u Multisystem involvement

u ACE angioedema:
u Lip swelling concerning
u Rash, wheeze, hypotension not present

u Stroke, 
u Difficulty speaking should prompt an evaluation for stroke 

u STEMI
u EKG indicated once stable

38

Patient Case 2 continued…
u What’s the problem

u Anaphylaxis
u Recent antibiotics
u Multisystem involvement
u Decreased mentation due to hypotension probable
u Beta blocker = increased severity of anaphylaxis

u What intervention should be done?
u Epinephrine 0.3 mg IM in the anterolateral thigh (Epi before IV)
u Place patient in supine position
u Establish IV access
u 20 ml/kg IV crystalloid bolus
u Subsequent epinephrine 0.3 mg IM x 1 if no improvement in 5-10 

min 
u Prepare IV Epi infusion per protocol if second epi fails

39 Case 3
u What risk factors are present?

u Known allergy
u ASTHMA
u Delay of epinephrine?

u What intervention should be done?
u Third dose of epinephrine 0.3 mg IM in the 

anterolateral thigh
u Establish IV access
u Diphenhydramine, methylprednisolone, ondansetron 

per protocol

40

Conclusions
Diagnosis
u Anaphylaxis is a clinical 

diagnosis
u Remember Sampson Criteria

u Look for multiple system 
involvement

u Recognize a wide spectrum of 
presentations and severity exists

u Anaphylaxis is unpredictable

41 Treatment
u Epinephrine is the only 

medication indicated to treat 
anaphylaxis.

u Patients meeting criteria 
probably have anaphylaxis 
and probably should receive 
epinephrine.

u Prevention of epinephrine 
administration delays is the 
only modifiable risk factor 
for death, hospitalization 
and biphasic reactions.

u Epinephrine is safe if 
administered appropriately.

42
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Thank you
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