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ANAPHYLAXIS

In a few seconds it was extremely ill; 

breathing became distressful and panting; 

it could scarcely drag itself along, lay on its side, 
was seized with diarrhea, vomited blood and 
died in twenty five minutes.  

Charles Richet 1902



ANAPHYLAXIS

Instead of inducing tolerance ( prophylaxis),

Richet’s experiments in dogs injected with 

sea anemone toxin resulted in lethal 

responses to doses previously tolerated.

He coined the word ‘ana’ (without) ‘phylaxis 

(protection). He won the Nobel prize for this 

work.



L F HAAS J Neurol Neurosurg Psychiatry 2001;70:255

©2001 by BMJ Publishing Group Ltd



Definition of Anaphylaxis

• An acute allergic reaction resulting in widespread 
allergic symptoms which involves two or more organ 
systems, and is potentially life-threatening, resulting 
from an IgE-mediated mechanism.

• Anaphylactoid – term falling into disuse but meant to 
describe anaphylaxis without IgE involvement ie a 
non-allergic mechanism.

• Anaphylaxis now describes a clinical event, 
regardless of mechanism



Current Definition of Anaphylaxis

• Short practical form – ‘Anaphylaxis is a 
serious allergic reaction that is rapid in 
onset and may cause death’



IS THIS ANAPHYLAXIS?

12 YO MALE with an insect sting (stung once) at a 
park.  Had the following:

Hives, tongue felt thick but did not look swollen

Cough, a bit of a wheeze and chest felt tight

Runny nose and sneezed once
Felt nausea and like “he was going to throw up”
Hands and feet felt swollen
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What brings this on?

WHO ARE THE PLAYERS?



▪ Mast cells are abundant in the mucosa of the 

respiratory, gastrointestinal tracts and in the skin

▪ Mast cells release mediators that cause the 

pathophysiology of the immediate and late phases of 

atopic diseases.

▪ Histamine is the major player but there are many 

others

Mast Cell



▪While first-time exposure may only produce a mild 
reaction, repeated exposures may lead to more serious 
reactions. Once a person is sensitized (has had a 
previous sensitivity reaction), even a very limited 
exposure to a very small amount of allergen can trigger a 
severe reaction.

▪Most occur within seconds or minutes after exposure to 
the allergen, but some can occur after several hours, 
particularly if the allergen causes a reaction after it is 
partially digested. In very rare cases, reactions develop 
after 24 hours.

Mechanism





So, Mast cells dump stuff, how much?  

This is hard to answer, may be related to the 
exposure (one sting vs many)

Maybe it’s the enviornement – hot outside

Maybe it’s the set up – exercising, sex . . . .

Already had some exposure?  Allergy is additive 

Let’s define this event -



TWO OR MORE OF THE FOLLOWING that occur rapidly after 
exposure to a likely allergen for that patient (minutes to several 
hours):

A. Involvement of the skin-mucosal tissue (eg, generalized 
hives, itch-flush, swollen lips-tongue-uvula)  

B. Respiratory compromise (eg, dyspnea, wheeze-
bronchospasm, stridor, reduced PEF in older children and 
adults, hypoxemia)  

C. Reduced BP or associated symptoms (eg, hypotonia, 
collapse, syncope, incontinence)  

D. Persistent gastrointestinal symptoms (eg, crampy abdominal 
pain, vomiting)



Quick Example

• This happened 3 weeks ago

• 48 Y O Female, known sensitivity to sunflower 
seeds takes a bite of a granola bar without 
reading ingredients.  

• Walks over (she works in administration next 
to my clinic) and looks like this:





• Facial flushing

• Feels like her tongue might be getting bigger 
but not sure.  

• No GI symptoms, no cough, wheeze, stridor, 
not itching anywhere, drank water without a 
problem

• Anaphylaxis???





IgE Mediated Allergic Reactions

• Allergen bridges 2  molecules of IgE causing  mediator release
• Early phase manifestations are due to release of preformed 

mediators , histamine & tryptase, and newly generated  
leukotrienes, which cause

• vasodilation and increased vascular permeability, itching, 
sneeze and bronchospasm

• Late phase manifestations are due to recruitment of eosinophils, 
neutrophils & TH2 cells and other inflammatory cells 4-12 hrs 
later due to cytokines released in the early phase

• As well , interleukin 4 formed by mast cells can stimulate further 
production of IgE and potentiate  other allergic reactions



EARLY LATE PHASE

.
Immediate symptoms 

(mins to few hrs) due to 

mediator release

Begins 4-12 hrs after 

allergen exposure due to 

inflammatory cell influx

Allergic rhinitis –

rhinorrhea, sneeze, itch

Asthma – bronchospasm, 

wheeze, dyspnea

Urticaria – short lived lesions  

< 24 hrs, responds well to 

antihistamines

Anaphylaxis – occurs

Allergic rhinitis – nasal 

congestion

Asthma – increased bronchial 

irritability and inflammation with 

increased tendency to asthma 

flareups and increased severity

Urticaria-lesions last >24 hrs, 

poor response to antihistamines

Anaphylaxis -No late phase



EARLY            LATE PHASE

.
Responds to symptom-

relief therapy     
antihistamines for urticaria and 

rhinitis; 

bronchodilators for 

bronchospasm

Limited response to 

symptom-relief therapy 

Response to steroids –

minimal for acute relief but 

symptoms subside with control of 

late phase reaction and its effects 

on target cells

Responds to steroids



ACTIONS OF HISTAMINE

• Peripheral vasodilation

• Increased vascular permeability

• Altered cardiac conduction

• Bronchial/intestinal smooth muscle 
contraction

• Nerve stimulation-Cutaneous pruritus/pain

• Increased glandular mucus secretions



CLINICAL MANIFESTATIONS OF 
ALLERGY

• Knowing the actions of histamine and 
other mediators , what would you predict 
to be the clinical effects on the body?



CLINICAL MANIFESTATIONS OF 
ALLERGY

• Vasodilation – erythema, nasal congeston, 
hypotension, anaphylaxis

• Increased vascular permeability – urticaria, 
hypotension, anaphylaxis

• Smooth muscle spasm – asthma, intestinal 
cramps, diarrhea, anaphylaxis

• Mucus secretion – allergic rhinitis, asthma

• Nerve stimulation-itch, sneeze



URTICARIA

• Raised central white or red wheals

• Surrounding erythema or flare, with itch or burning

• Histamine mediated

• Varies in shape & size – circular, gyrate, linear, 
isolated or coalescent

• Well demarcated, blanch with pressure

• Predisposition to warm areas, pressure sites 

• Lasts hours, max 24 - 48





ANGIOEDEMA

• Diffuse skin colored subcutaneous swelling

• Pathology similar to urticaria except it occurs in 
deeper subcutaneous tissues

• Not itchy or painful, unless in confined site

• Can be histamine, bradykinin etc mediated

• Can last hours or days

• Not very responsive to antihistamines

• Approx 40% of urticaria cases





ANAPHYLAXIS: OVERVIEW

• Anaphylaxis is a severe, potentially fatal 
systemic allergic reaction that occurs suddenly 
(minutes to hours) after contact with an allergy-
causing substance

• Death can occur in minutes, usually due to 
closure of airways

• Allergic reaction affects many body systems : 
rash & swelling, breathing difficulties, vomiting 
& diarrhoea, heart failure & low blood pressure                                            
→ ANAPHYLACTIC SHOCK









Anaphylaxis: 
Rapid recognition and treatment



Fatal anaphylaxis

Minutes to cardiac arrest

Median Range

55 iatrogenic 5 1 – 80

37 food 30 6 – 360

32 venom 15 4 – 120

Pumphrey RSH, Clinical and experimental allergy, 2000



Anaphylaxis:
Rapid recognition and treatment



recognition

• Underrecognized, undertreated

• Most important diagnosis marker is trigger

• Over 40 symptoms and signs described

cutaneuos >80%

respiratory up to 70%

gastrointestinal up to 40%

cardiovascular up to 35%



CLINICAL MANIFESTATIONS OF 
ANAPHYLAXIS

• SKIN- urticaria, angioedema, pruritus, erythema

• RESPIRATORY- rhinitis, conjunctivitis, cough, 
dyspnea, wheeze, stridor, voice change

• GI – throat swelling or tightness, dysphagia, 
vomiting, diarrhea, cramps

• CVS – hypotension, dizziness, syncope, cyanosis, 
secondary myocardial infarction

• CNS –hypoxic seizures



Anaphylaxis: clinical features

• Skin                                  85%

• Upper respiratory             56%

• Lower respiratory             47%

• Cardiovascular                 33%

(30%of adults, 5% of children)

• Gastrointestinal                 30%

• Rhinitis                               16%

• BIPHASIC ANAPHYLAXIS 5  - 8%



Anaphylaxis: Causes of Death

–Upper and/or Lower Airway Obstruction 
(70%)

–Cardiac Dysfunction (24%)



BIPHASIC ANAPHYLAXIS

What is the importance?



BIPHASIC ANAPHYLAXIS

• Early signs may be deceptively mild, resolves with 
or without treatment; the biphasic phase then 
occurs and may lead to fatal outcome

• Delayed epinephrine treatment or inadequate 
dose are risk factors

• Severe initial phase may predispose to biphasic

• Important to monitor in ER for 4-6 hrs after an 
anaphylactic reaction

• Steroids may not prevent it, but often used





Potentional pitfalls in recognition of 
anaphylaxis

• Absent / missed skin symptoms

• Non-specific signs of hypotension (confusion, 
collapse, incontinence...)

• Certain conditions (surgery)

• DDx – asthma exacerbation

– Lab tets to support Diagnosis (tryptase)



Causes of Anaphylaxis
• Food allergy

• Medication allergy

• Insect (hymenoptera) sting allergy

• Physical eg exercise, cold, 

• Latex allergy

• Allergy to vaccines, hormones, seminal fluid

• Allergic reactions to immunotherapy, skin 
tests

• Idiopathic



Anaphylaxis: 
Rapid recognition and treatment



GENERAL MANAGEMENT OF 
ANAPHYLAXIS

•Airway

•Breathing

•Circulation

• But use epinephrine promptly



Fatal anaphylaxis: risk factors

• Concomitant asthma 

• No epinephrine

• Non effective epinephrine

• Other cardiopulmonary disease



Initial AnaphylaxisTreatment

• Epinephrine (adrenaline) is first line treatment

• Epinephrine IM

• Antihistamines & bronchodilators are not first 
line treatment but may be given after 
epinephrine. 

• Once epi is given then throw everything else 
you have at them . . . . 



Management of anaphylaxis: Initial

• Epinephrine 0.01mg/kg (max 0.5mg) IM X3, 
every 5-20min as needed. In severe cases 
epinephrine IV

• H1 antagonists Diphenhydramine (Benadryl) 25-
100mg 

• H2 antagonists eg ranitidine
• IV fluids, O2 etc if in hospital
• Corticosteroids



Management of anaphylaxis: 
Bronchospasm

• SVN albuterol 

• Oxygen

• Intubation and ventilation if needed



Management of anaphylaxis: 
Hypotension

• Trendelenberg position

• Volume expansion with crystalloid

• Vasopressors eg dopamine, 
norepinephrine, metaraminol, vasopressin

• Glucagon esp if on beta-blocker



Treatment of Anaphylaxis in Beta 
Blocked Patients

• Give epinephrine initially.

• If patient does not respond to epinephrine 
and other usual therapy:

• Glucagon 1 mg IV over 2 minutes



EFFECTS OF EPINEPHRINE

• Increases BP, reverses peripheral vasodilation  ,  
( alpha-adrenergic activity)

• Reduces urticaria and angioedema by 
vasoconstriction (alpha)

• Bronchodilation – relaxes bronchial smooth 
muscle (beta-2 adrenergic activity)

• Increases cardiac contractility – force and 
volume, increasing heart rate & BP  (beta-1)

• Prevents further mast cell degranulation (beta)



SIDE EFFECTS OF EPINEPHRINE

• Based on the effects of epinephrine, what 
would you predict as the possible side effects?

• What conditions or factors would you consider 
as higher risk for side effects of epinephrine 
use?



If you (heaven forbid) should give 
epi when you didn’t need to. . 
What bad stuff happens to the 

patient???





Epinephrine Auto-Injectors

• Epinephrine Auto-
injectors are easy to 
use

• Come with instructions
• Trainers available for 

practice use

• Websites have video 
demonstrations –
know  how to 
administer your auto-
injector!

Epi-Pen video http://www.epipen.
com/how-to-use-

epipen 
Epipen4schools.com

Auvi-Q video https://www.auvi-
q.com/

Adrenaclick http://www.adrenaclic
k.com/about-

adrenaclick/adrenaclick
-training.aspx

Generic http://www.epinephrin
eautoinject.com/

http://www.epipen.com/how-to-use-epipen
http://www.epipen4schools.com/
https://www.auvi-q.com/
http://www.adrenaclick.com/about-adrenaclick/adrenaclick-training.aspx
http://www.epinephrineautoinject.com/














Autoinjector Lacerations





Alpha Gal – the story of 
the tick that keeps on biting!













What’s new: Food introduction

• New data (LEAP study) suggests early 

introduction in high risk infants may reduce risk of 

allergy by 80%+

• For low risk infants, introduce peanut protein 

between 4-6 months of age

• Moderate risk (moderate eczema) introduce 4-6 

months or allergy referral

• High risk infants – egg allergy, severe eczema or 

both – 4-6 months AFTER allergy referral



What’s new: Peanut 
desensitization

• Take those with CONFIRMED anaphylaxis to 

peanut and start them on a tiny dose of peanut 

protein

• Slowly raise the level to a maximum of approx. 2 

peanut kernels (600mg) of peanut protein

• 80% or so can get to this point – take away 

accidental exposure – which is most causes of 

anaphylaxis.  









Thank you!!
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