Let’s get to it:
Remember in medical school when you learned about the Gell and Coombs classification of
hypersensitivity reactions and that there are 4 types. Today we’re only talking about Type 1, IgE
mediated reactions. This includes: Anaphylaxis, food allergy, Drug allergy and Allergic rhinitis.
We won’t be discussing Asthma, Atopic dermatitis or Eosinophilic esophagitis though these are
type 1 reactions.
-

Food allergy in particular is an ongoing hot topic in research. As an example of a recent
landmark trial from 2015, the LEAP (Learning Early About Peanuts) trial showed that
early introduction of peanuts in high risk infants (defined as those with severe eczema
and/or egg allergy) ages 4-11 mos reduced the development of peanut allergy by 86%
by 5 years of age.
As a side note, a lot of this podcast relies on the practical guide for allergy and immunology in
Canada 2018 in the Allergy, Asthma and Clinical Immunology Journal.

Objective One In all patients, always inquire about any
allergy and clearly document it in the chart. Reevaluate this periodically.
This is mainly a concern in the context of anaphylaxis and drug allergy. However, food allergy
and allergic rhinitis should be included in a full history.
First determine the allergen, document the reaction, when the reaction occurred and whether there
has been exposure since the initial reaction that did not result in a repeat reaction.
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Objective Two
Clarify the manifestations of a reaction in order to try to diagnose a true allergic reaction
To clearly identify the manifestations of a reaction, you’re going to want to get a detailed history
with timeline of symptoms, whether there was an exposure to a likely pathogen, etc. The typical
complete history that we’ve been doing since day 1. For a query drug allergy, take a detailed
history of prescription and non-prescription medication, including dates of administration, drug
formulation, dosage and route of administration as well as the clinical symptoms and their timing
and duration in relation to the drug exposure.
And that patient that says they’re allergic to morphine because it made them nauseous?
Not an allergy. Nausea is a common side effect of morphine.
If your adult patient says they got a maculopapular rash of raised, pink or erythematous lesions
that appeared within days to 3 weeks after drug exposure, it’s likely a drug-induced allergic
reaction as this is the most common presentation. Urticaria and angioedema are also common.
However, if these presentations occur in children, the most common cause is a viral infection.
Not allergy.
Another hot topic is penicillin allergy: how many times do you have patients say they’re allergic
to penicillin?
All the time!
Did you know that of patients who report a penicillin allergy, more than 80% have a negative
response to penicillin skin testing. Further, 90% of adult inpatients tolerate penicillin upon further
evaluation. Patients with a suspected allergy to penicillin are often not referred to an allergist for
evaluation and instead are prescribed alternative antimicrobials that may be less effective, more
toxic or more expensive.
This label of penicillin allergy has been associated with negative clinical and administrative
outcomes: more hospitalizations, increased Abx -resistant infections and higher medical costs.
There are now multidisciplinary programs that attempt to de-label those without a true allergy.
So consider referring to an allergist for testing if the story is not convincing for a true allergy.

Objective Three
In a patient reporting allergy (e.g., to food, to medications,
environmental), ensure that the patient has the appropriate
medication to control symptoms (e.g., antihistamines,
bronchodilators, steroids, an EpiPen). [BMJ Best Practice]
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Of course the first intervention for all should be identification and avoidance of allergy triggers. If
however this is insufficient they will need some pharmacologic intervention.
Consider different approaches depending on if they are having intermittent versus persistent
symptoms.
For Mild Intermittent Symptoms
First Line
- Oral antihistamine, alongside allergy avoidance, or
- Intranasal antihistamine, with allergy avoidance
Second line
- Can combine therapies, or add
- Intranasal corticosteroids or leukotriene receptor antagonists
For Persistent Mild, or Moderate-Severe Intermittent Symptoms
First Line, In addition to oral and intranasal antihistamines, we consider intranasal
corticosteroids.
We can also consider adding a couple adjuncts before going second line, such as
- Oral or intranasal decongestants but beware rebound rhinitis medicomentosa
- Nasal saline rinses
If response still isn’t sufficient then suggestion is to consider sublingual or subcutaneous
immunotherapy.
For Persistent Moderate-Severe Symptoms
First line
- Intranasal corticosteroid and/or antihistamine, with a ton of adjuncts
- Adjuncts in this population include:
- Intranasal ipratropium
- Oral antihistamine
- Oral or intranasal decongestant
- Oral corticosteroid
- Nasal saline irrigation
Second Line
- Sublingual or subcutaneous immunotherapy
Not very common, and reserved for those not adequately responding to available
pharmacotherapy and with an identifiable allergen trigger.
For Allergic rhinitis: intranasal corticosteroids are the mainstay of treatment. If not effective,
there is a new combined corticosteroid/antihistamine spray that is a combination of fluticasone
propionate/azelastine hydrochloride that is now available in Canada. Goes by brand name
Dymista.
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Objective Four
Prescribe an EpiPen to every patient who has a history of, or is at risk
for, anaphylaxis.
An epinephrine autoinjector should be provided to:
- All patients who have experienced anaphylaxis previously
- Those with any rapid-onset systemic allergic reaction (GI, resp, cardiac)
- Diffuse hives to any food or insect stings.
- Any rapid-onset reaction of any severity to the highest risk foods, such as peanut, tree
nuts, fish and shellfish.

Objective Five
Educate appropriate patients with allergy and their families
about the symptoms of anaphylaxis and the selfadministration of the EpiPen, and advise them to return for
immediate reassessment and treatment if those symptoms
develop or if the EpiPen has been used.
Most common allergens that cause anaphylaxis are foods and insect stings.
Common foods are:
peanuts,
- tree nuts
- milk,
- egg,
- sesame,
- soy,
- wheat,
- seafood,
- mustard.

Educate patients about the most common signs and symptoms of anaphylaxis , which, in order
of incidence are:
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(from allergen-specific immunotherapy paper)

A systems-based approach to think about signs and symptoms of anaphylaxis: (from one of the
anaphylaxis resources listed)

There is a lot of patient and family education that can occur around allergy, including some of the more
recent guidelines in the last several years regarding early introduction of allergens for infants who are
high risk.

CCFP Topic: Allergy and Anaphylaxis

There is even a 30 minute online course with certificate of completion you can have parents complete to
ensure baseline knowledge.

Food Allergy Canada has a great PDF you can print out, or have the patient print out called the
“Anaphylaxis Emergency Plan”. This
document includes information for
guardians, friends, teachers and
anyone else who should understand:
●
What the allergy is
●
Which autoinjector they have
and where they keep them
●
Signs and symptoms of
anaphylaxis
●
How to give the autoinjector
and steps to take Instruct families and
patients to give epinephrine
immediately. They won't cause any
harm in life-threatening situations as
there are no contraindications!
More than this, the back of this
document has visual instructions on
how to use the autoinjector
When discussing where to keep the
EpiPen, ensure you show the parent
and patient how to correctly and
safely use the EpiPen. Also have
them walk you through what you just taught them to ensure understanding. If possible, keep a
sample autoinjector in your office for this teaching.
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Objective Six Advise patients with any known drug allergy or
previous major allergic reaction to get a MedicAlert bracelet.
-

This costs $5/month. Provide medical details to MedicAlert, which are then available
on a hotline 24/7 for paramedics and emergency responders to access if there is an
emergency to help guide the care they provide.
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Objective Seven In a patient presenting with an anaphylactic
reaction:
a) Recognize the symptoms and signs.
b) treat immediately and aggressively
c) Prevent a delayed hypersensitivity reaction through
observation and adequate treatment
In terms of recognizing the symptoms and signs, again it should be reiterated that there should
be a low threshold for treatment with epi:

-

There is, however, diagnostic criteria for anaphylaxis. The definition of anaphylaxis
was agreed upon by a multidisciplinary team in 2005 by Sampson et al. (2006)

The diagnostic criteria for anaphylaxis differ based on the certainty of the exposure to a
trigger, or the certainty of the clinical picture for an anaphylactic reaction.
Criteria 1: If no known exposure to an allergen, but there is rapid onset of skin or
mucosal symptoms as well as either respiratory or cardiovascular compromise.
Criteria 2: If exposed to a likely allergen, two affected systems are required, but this can
include the less common systems, such as GI.
Criteria 3: Hypotension after exposure to a known trigger. It is important to note that
the definition of hypotension in children differs by age so consult an app, or have a
look at the show notes.
Despite these criteria, guidelines say you should have a low threshold for making the
diagnosis, so even if it isn’t quite meeting the criteria likely just give the epi. Overall,
a simplified way to think about the diagnosis of anaphylaxis is that it is involvement
of two body systems or hypotension from exposure to known allergen
Formal criteria are included in the show notes.
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Anaphylaxis is highly likely when any one of the following 3 criteria are fulfilled:
1.

Acute onset of an illness (minutes to several hours) with involvement of the skin, mucosal tissue, or both (eg,
generalized hives, pruritus or flushing, swollen lips-tongue-uvula)
AND AT LEAST ONE OF THE FOLLOWING

2.

3.

a.

Respiratory compromise (eg, dyspnea, wheeze-bronchospasm, stridor, reduced peak expiratory flow,
hypoxemia)

b.

Reduced BP or associated symptoms of end-organ dysfunction (eg, hypotonia [collapse], syncope,
incontinence)

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 peak expiratory flow,
hypoxemia)

c.

Reduced BP or associated symptoms of end-organ dysfunction (eg, hypotonia [collapse], syncope,
incontinence)

d.

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

Reduced BP after exposure to known allergen for that patient (minutes to several hours):
a.

Infants and children: low systolic BP (age specific) or greater than 30% decrease in systolic BP∗

b.

Adults: systolic BP of less than 90 mm Hg or greater than 30% decrease from that person's baseline

*Low systolic BP for children is defined as less than 80 mmHg from 1 month to 1 year, less than (70 mmHg + [2 x
age]) from 1 to 10 years, and less than 90 mmHg from 11 to 17 years.

Again, a little spaced repetition for you: a simplified way to think about the diagnosis of
anaphylaxis is that it is involvement of two body systems or hypotension from exposure to
known allergen
Now you’ve diagnosed your patient with anaphylaxis, treat immediately and aggressively.
1.
2.
3.
4.
5.

Have a posted, written emergency protocol for recognition and treatment of anaphylaxis.
Remove exposure to the trigger if possible.
ABCs, mental status, skin, and body weight, but don’t waste time here.
Call for help.
For adults: Epi 0.3 - 0.5 mg IM lateral thigh (EpiPen dose is 0.3 mg)
For children 0.01 mg/kg IM lateral thigh max of 0.3 mg IM per dose (EpiPen Jr. is 0.15
mg). NIH in the states recommend adult dose if they weigh ≥25 kg.
a. No contraindications to Epi in context of anaphylaxis.
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b. Give IM q5-15min as necessary. Give the second dose at 5 minutes if no
improvement after the first dose.
6. Lie patient supine (unless resp compromise contraindicates it), elevate lower extremities,
place pregnant patients on left side. Once patients supine, should not be allowed to sit
up until fully stabilized due to risk of “empty ventricle syndrome”, which can cause large
BP drop and death.
7. When indicated at any time, give high flow O2 (6-8 L/min) by face mask or
oropharyngeal airway.
8. When indicated at any time, get IV access. When indicated, aggressive fluid
replacement
9. If indicated CPR.
10. At frequent and regular intervals, BP, cardiac monitoring, resp status and oxygenation.
Get ECG.

Others:
Consider giving glucagon in patients using a B-blocker.
B2-agonists for those experiencing bronchospasm.
Antihistamines for control of cutaneous symptoms. But none of these should replace epi as 1st
line therapy.
O2 can be considered , esp for prolonged reactions.
If IM epi and fluids don’t alleviate hypotension start vasopressors such as dopamine or IV epi.
Follow up with the patient in 24 hours.
c) Prevent a delayed hypersensitivity reaction through observation and adequate
treatment (e.g., with steroids).
3 types of clinical courses of anaphylaxis:
- acute <1 hr
- protracted ~24 hrs
- biphasic 1-72 hrs (because of this need to counsel patients to return if it starts again! As
high as 20% risk for those with anaphylaxis)
Up to 15% of anaphylaxis cases will have a biphasic response. No strong evidence to support
use of corticosteroids to prevent biphasic reactions. Only theoretical. A recent non-randomized
study suggested a NNT of 173-176. However, is often still given empirically.
Tintinalli’s disposition recommendations are:
- Patients who have received epinephrine should be observed, but the duration is not well
established
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-

Otherwise healthy pts who are symptom free after epinephrine can probably be
safely discharged after 4 hours of event-free observation
Consider longer monitoring (even over 8 hrs) if:
- Past hx of severe reactions
- Those using B-blockers
- Consider for pts who live alone, live far from care, have significant
comorbidity, or are elderly
- Others not from Tintinalli: asthma; multiple epi needed; airway edema,
severe or prolonged symptoms.

Objective Eight In patients with anaphylaxis of unclear
etiology refer to an allergist for clarification of the cause.
This is self explanatory. Treat as you would any other anaphylaxis. Make sure they go home
with an epinephrine autoinjector.

Objective Nine In the particular case of a child with an
anaphylactic reaction to food a) Prescribe an EpiPen for the
house, car, school, and daycare.
b) Advise the family to educate the child, teachers, and
caretakers about signs and symptoms of anaphylaxis, and
about when and how to use the EpiPen.
a) Prescribe an EpiPen for the house, car, school, and daycare.
Patients should have at least two in common locations: home, backpack, school, daycare. A
prescription is not required, but it’s more likely to be covered by insurance with a prescription.
The pediatric dosing is 0.15mg for patients <25kg, and 0.3mg for everyone over 25kg.
Simons 2000 (Journal of Allergy and Clinical Immunology) showed that expired EpiPens have
between approximately 50-100% of the intended dose of epinephrine in them. So, if the only
option at home is to give an expired EpiPen, advise patients that they can do this.

b) Advise the family to educate the child, teachers, and caretakers about signs
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and symptoms of anaphylaxis, and about when and how to use the EpiPen.
Foodallergycanada.ca has guidelines for the management and treatment of anaphylaxis in the
community. Components of an anaphylaxis action plan: contact details, allergens/triggers, how
to recognize signs and symptoms, medications prescribed and when they should be used.
(aside from epi for anaphylaxis, can further instruct them, if applicable, to use any
antihistamines prescribed for cutaneous symptoms and inhaled B-agonists for respiratory
issues)
When to use: As early as possible after onset of symptoms of severe allergic reaction. If known
anaphylaxis to a particular allergen and they have had the same exposure that previously gave
them anaphylaxis, can give epi before any reaction has begun. Some education around this,
since exposure to surfaces where the person’s known allergens have been or smelling allergens
hasn’t been shown to have same impact as consuming these food allergens. Even wiping
surfaces with a wet cloth can reduce substances, such as peanuts, to undetectable levels.
How: as above, IM into the anterolateral thigh with the autoinjector. Through clothing.
You may wonder why we always give it IM in the anterolateral thigh. Well, fortunately this is
evidence-based. A 2001 study in the Journal of Allergy and Clinical Immunology gave
epinephrine via multiple anatomical locations as well as IM v SC. They then measured the
serum epinephrine levels.
The graph of these results is in the shownotes, but both the autoinjector to the thigh, as well as
the IM epinephrine to the thigh had the highest resulting concentration of epinephrine in the
serum.
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(Simons FE, Gu X, Simons KJ. Epinephrine absorption in adults: intramuscular versus
subcutaneous injection. J Allergy Clin Immunol. 2001;108(5):871‐873.
doi:10.1067/mai.2001.119409)
It is also important for to remind ourselves of all the steps in properly administering epinephrine
via auto-injector.
A study in 2007 recruited 100 MDs and found that only two of them were able to complete all of
the steps correctly. The most commonly issues were:
- not holding the pen in place for >5 seconds (57%),
- failure to apply pressure to activate (21%), and
- self-injection into the thumb (16%)
This is bad, and so, if only to avoid the embarrassment of having to read the instructions during
a patient encounter, it is worth it to be aware of how to use these.
Importantly, all patients receiving emergency epi must be transported to hospital immediately
(ideally by ambulance) for evaluation and observation.

Objective Ten
In a patient with unexplained recurrent respiratory symptoms, include allergy in the
differential diagnosis.
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-

Asthma isn’t covered in this podcast, but it does fall under the larger umbrella of allergy
and will be an entire podcast unto itself as one of the 105 topics.

Of course we want to avoid diagnosis anchoring by ensuring we go through the same mental
pathways we would for any child with respiratory symptoms.

The broad systems-based option from Toronto Notes offers a common sense approach to this

Through your history and physical exam you are going to be able to readily suspect pulmonary
as the cause.
With an allergic response, the effects are primarily going to be upper airway due to angioedema
and so the signs and symptoms are going to lead you down this branch of the differential.
We will want to comfortably rule out a few common upper airway afflictions seen in paediatrics
that we do not want to miss
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Couple this with signs and symptoms of allergy/anaphylaxis as discussed earlier(skin changes,
GI, hypotension) in the episode and a confident suspicion of allergic reaction comes clearer.
Note here the importance of this reminder and objective, as Toronto Notes does not even list
allergy within the pulmonary differential. Reinforcing the need to NOT FORGET TO CONSIDER
ALLERGY for a paeds patient presenting with recurrent respiratory symptoms.

Just Interesting Stuff:
1. https://pubmed.ncbi.nlm.nih.gov/16461140/ found 40mg SL epinephrine (in rabbits)
produced comparable epinephrine serum concentrations to IM thigh -- proposed as
alternative in community for fear or discomfort with needles
2. From that great Primary Care Rap podcast and CPS
https://www.hippoed.com/pc/rap/episode/morelistener/foodallergies
There is no evidence to restrict common allergenic foods during pregnancy or from kids
4 months and older. In fact there is evidence that regular exposure can lessen the
likelihood of developing an allergy/anaphylaxis compared to withholding it.
a. Strongest evidence for peanuts (theoretically extends to other ground nuts)
b. Another NEJM trial tested six common allergenic foods: peanut, cooked egg,
cow’s milk, sesame, whitefish, and wheat either early introduction (at three
months of age) or normal age introduction.
i.
They found significantly reduced prevalence fo peanut and egg allergy in
the early, 3 month old, introduction group.
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ii.

This benefit was not seen for the other common allergens

iii.

N Engl J Med 2016; 374:1733-1743
DOI: 10.1056/NEJMoa1514210

c. CPS Says “*High-risk infants are babies with eczema or pre-existing food allergy, or

babies with an immediate family history (first degree relative such as mother, father,
brother, or sister) of an allergic condition (e.g. eczema, food allergy, asthma”
i.
Should have these foods introduced from 4-6 months, and only discontinued if
significant reaction. If not, give regularly 2-3 times per week as withdrawing it can
actually cause allergies
ii.
https://csaci.ca/wp-content/uploads/2020/01/EarlyIntro_Web.pdf
iii.

Other resources:
Foodallergycanada.ca
Canadian Pediatric Society: Timing of introduction of allergenic solids for infants at high risk:
https://www.cps.ca/en/documents/position/allergenic-solids
Early introduction of allergens: FAQs for families: https://csaci.ca/wpcontent/uploads/2020/01/EarlyIntro_Web.pdf
Canadian Society of Allergy and Clinical Immunology: Anaphylaxis Emergency Plan form:
https://csaci.ca/wp-content/uploads/2017/01/Anaphylaxis-Emergency-Plan-with-EpiPeninstructions-fillable.pdf
Practical guide for allergy and immunology in Canada 2018:
https://aacijournal.biomedcentral.com/articles/supplements/volume-14-supplement2?fbclid=IwAR1o0Llw4oen-MrTsxX4FlOChG0k-KK2jnuvHmTGxadL0b_6GUrjZq1WevM

Foodallergycanada.ca topic sheets for patients: https://foodallergycanada.ca/professionalresources/healthcare-professionals/resources-for-healthcare-professionals/patient-informationsheets/
Patient, Guardian and School Emergency Plan and EpiPen Instructions
(https://foodallergycanada.ca/wp-content/uploads/Anaphylaxis-Emergency-Plan-with-EpiPeninstructions_a.pdf)
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Pharmacologic Approach to treatment of Allergic Rhinitis https://bestpractice.bmj.com/topics/engb/232/treatment-algorithm
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