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Introduction 
 
Allergen immunotherapy is an effective treatment used by allergists for a wide range of common allergic 
conditions. Currently, it is the only identified disease-modifying intervention for allergic disease. It is one 
of the only patient treatments that is the primary purview of our specialty, and it has historically given 
the specialty its identity.  
 
Many patients with allergic rhinitis or asthma do not experience adequate relief from allergen avoidance 
strategies and appropriate medical therapy. Allergen immunotherapy may provide an effective 
alternative or adjunct treatment for these patients. Immunotherapy has proven effective in numerous 
randomized controlled trials and systematic reviews. Despite this sound evidence base, immunotherapy 
is often underutilized or improperly prescribed in Canada. Immunotherapy has also been identified as an 
educational gap in Canadian clinical immunology and allergy training programs. 
 
With this current edition of the immunotherapy manual, we hope to offer fellows in clinical immunology 
and allergy a solid foundation in immunotherapy, which they can incorporate into their future clinical 
practices. The manual focuses specifically on allergen immunotherapy for the treatment of allergic 
rhinitis/conjunctivitis, allergic asthma, and stinging insect hypersensitivity. It does not address 
immunotherapy for the treatment of food allergy. 
 
In this manual, we have attempted to provide practical information in a number of important areas of 
immunotherapy: its indications, allergen standardization, methods for mixing allergens, immunotherapy 
administration, and relevant safety issues. We have also included practice cases, with suggested 
immunotherapy prescriptions and explanations. We recognize that not all allergists will prescribe 
identically. The intention is to provide trainees with skills that they can build upon, as they 
begin their independent practices. We expect that you will better understand and safely prescribe 
allergen immunotherapy after completing this manual.  
 
We look forward to working with you in this key area of clinical allergy practice! 
 
Harold Kim, MD, FRCPC 
 
Godfrey Lam, MD, FRCPC 
 
Susan Waserman, MD, FRCPC 
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Notice: Medical knowledge is constantly evolving. Clinical experience and continued developments in 
research bring about changes in treatment. The information published in this manual is believed to be 
reliable and generally in accordance with the standards accepted at the time of publication. The 
examples provided in this manual are considered to be good practice, but they are not intended to 
provide an exhaustive list of acceptable practices. Furthermore, in view of the possibility of human error 
or changes in the medical science, neither the editors nor the publisher nor any other party who has 
been involved in the preparation or publication of this work guarantees that the information contained 
herein is in every respect accurate or complete. Readers are encouraged to verify the information 
contained herein with other sources. The Canadian Society of Allergy and Clinical Immunology and 
individual contributors to this manual will not be held responsible for any action taken or not taken 
based on or as a result of the reader’s interpretation of the information contained herein. 
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Fundamentals of Allergen Immunotherapy 
 

Effective in the management of: 
• allergic rhinitis/conjunctivitis 

• allergic asthma  

• atopic dermatitis 

• stinging insect hypersensitivity 

 

Indications for immunotherapy: 
• for aeroallergen immunotherapy: 

o symptoms of rhinitis, conjunctivitis, and/or asthma are induced by allergen exposure 
o pharmacotherapy and efforts to avoid allergen are ineffective 
o pharmacotherapy causes undesirable side-effects  
o patients do not want ongoing or long-term pharmacotherapy 
o patients wish to receive a potentially disease-modifying therapy  

 

• for venom immunotherapy (VIT): 
o recommended for individuals of all ages with anaphylactic reactions to stinging insects 
o may also be considered for individuals with troublesome, recurrent, large local reactions 

or cutaneous systemic reactions, which do not constitute an absolute indication for VIT  
 

Allergens for which there is evidence-based efficacy: 
 
In allergic rhinitis/conjunctivitis: 

• birch pollen 

• mountain cedar pollen 

• grass pollen 

• ragweed pollen 

• Russian thistle pollen 

• house dust mite 

• cockroach  

• cat 

• dog 

• Alternaria  

• Cladosporium herbarum 
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In asthma: 

• grass pollen 

• ragweed pollen 

• house dust mite 

• cat 

• dog 

• Alternaria 

• Cladosporium herbarum 
 

In atopic dermatitis (eczema): 

• house dust mite 
 

In stinging insect hypersensitivity: 

• Hymenoptera venoms 

• imported fire ant whole body extract 

 

Special populations: 
Although immunotherapy may be used in the following special populations, there may be specific 
clinical issues that need to be addressed in these groups: 

• young children, less than 6 years of age  

• pregnant patients 

• elderly patients 

• patients with malignancy  

• patients with immunodeficiency 

• patients with autoimmune diseases  
 

Relative contraindications to immunotherapy: 
• poorly controlled or severe asthma 

• significant co-morbid disease, such as cardiovascular or respiratory conditions  

 
Note: Concerns have previously been raised about a theoretical increased risk of anaphylaxis or more 
severe anaphylaxis to immunotherapy among patients who are taking beta-blockers or ACE inhibitors. 
Recent research suggests that use of these medications is associated with little to no increased 
frequency or severity of systemic allergic reactions to VIT or sublingual immunotherapy (SLIT); however, 
these medications may increase the severity of reactions to subcutaneous immunotherapy (SCIT). 
Before starting immunotherapy, physicians should engage patients in shared decision making about the 
theoretical risk of more severe reactions.1  

 
Golden DBK, Wang J, Waserman S, et al. Anaphylaxis: A 2023 practice parameter update. Ann Allergy Asthma 
Immunol. 2024;132(2):124–76. 
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Major Allergens  
(note: does not include all relevant allergens) 
 
Insect venoms: 

• Hymenoptera: 
o honeybee (Api m 1, 2, 3, 5, 10) 
o vespids/wasps (Ves v 1, Ves v 5, Pol d 5) 

 
Respiratory allergenic proteins: 

• Bet v 1 (birch pollen) 

• Phl p 1, Phl p 5 (timothy grass pollen) 

• Amb a 1 (ragweed pollen) 

• Art v 1 (mugwort pollen) 

• Der p 1, Der p 2, Der f 1, Der f 2 (house dust mites) 

• Bla g 2 (cockroach) 

• Fel d 1 (cat)  

• Can f 1 (dog)  

• Alt a 1 (Alternaria) 

• Cla h 1, Cla h 2 (Cladosporium or Hormodendrum) 
 

Note on biovariability of allergens: 
 

• There is variability in the contents of allergen extracts and the biological activity of allergens. 

• Patients may vary in their responses to allergen extracts. 
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Standardization of Allergens 
 
The goal of allergen extract standardization is to attempt to achieve consistent allergen content and 
potency across manufacturers and across batches from the same manufacturer. The process entails 
selection of a reference preparation of allergen extract, as well as selection of procedures to compare 
products with the reference preparation.  
 
In the United States, the intradermal dilution for 50 mm sum of erythema (ID50EAL) method has been 
used to standardize grass and house dust mite reference allergen extracts. This method determines 
bioequivalent allergy units (BAU) and can be used to compare the allergenicity of extracts regardless of 
source. In this method, allergen extracts are evaluated in subjects maximally reactive to the respective 
reference concentrates. Each subject is tested with serial 3-fold dilutions of the reference. After 15 
minutes, the sum of the longest and the midpoint orthogonal diameters of erythema is determined at 
each dilution, and the log dose producing a 50 mm sum is calculated (D50). Extracts that produce similar 
D50 responses can be considered bioequivalent and are assigned similar allergenic units (AU) or BAU. 
Extracts with a mean D50 of 14 have been arbitrarily assigned the value of 100,000 BAU/mL.  
 
Individual batch standardization is achieved with immunoassays such as RAST inhibition and 
measurement of major allergen content (e.g., Fel d 1 in cat hair). RAST inhibition, or equivalent tests 
such as CAP or ELISA inhibition, can demonstrate that IgE antibodies are cross-reactive between 
different allergen sources. Allergen extracts are usually immobilized to a solid phase, and binding of IgE 
antibodies to this solid phase is inhibited using fluid-phase allergen extracts. Despite these methods, 
there remains significant variability in allergen content for the same extract between manufacturers.  
 
Hymenoptera venoms are standardized in the United States by measurement of phospholipase A and 
hyaluronidase, although neither is the major allergen of vespid venoms. Imported fire ant whole body 
extracts (WBE) are not standardized. 
 
There are currently 18 standardized allergen extracts available in Canada, which include: 

• Hymenoptera venoms (6) 

• grass pollens (8) 

• cat (1) 

• ragweed (1) 

• dust mite (2) 
 
In Canada, standardized SCIT extracts are not available for many allergens, such as dog, moulds, tree 
pollens, or weed pollens. Non-standardized allergens are labeled in protein nitrogen units (PNU), weight 
per volume (w/v), or dilution (v/v; e.g., 1/10). These units do not necessarily serve as markers of clinical 
efficacy or potency.  
 
Despite these limitations, non-standardized extracts have been used in Canada safely and effectively for 
many decades. In this update, we recommend using PNU dosing but with certain modifications. The 
American Academy of Allergy, Asthma & Immunology (AAAAI) has recommended using 3000–5000 
PNU/mL or 1/200–1/100 w/v for non-standardized allergen extracts. In a previous edition of this 
manual, we suggested using 5000 PNU/mL for such extracts. In this edition, we have modified some of 
the recommended PNU doses to better approximate the 1/200 w/v effective doses across multiple 
manufacturers. We believe this practice will reduce the occurrence of adverse reactions. It is important 

https://www.sciencedirect.com/topics/food-science/enzyme-linked-immunosorbent-assay
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to note that the labeled PNU content varies across manufacturers, as well as from batch to batch from 
the same manufacturer. We recommend periodically contacting your allergen extract provider to 
identify the estimated PNU/mL. 
 
At the time of this publication, acetone-precipitated (AP) dog immunotherapy is available in Canada. 
However, the manufacturer plans to discontinue AP dog and replace it with ultrafiltered (UF) dog. The 
recommended maintenance dose for both AP and UF dog is 15 mcg.  
 
When immunotherapy is being well tolerated but not adequately, the dosing can be incrementally 
increased.2 

 
Dua B, Park J, Kim H. Comparison of weight per volume and protein nitrogen units in non-standardized allergen 
extracts: implications for prescribing subcutaneous immunotherapy. Allergy Asthma Clin Immunol. 2021;17:92. 

Slater JE, Pastor RW. The determination of equivalent doses of standardized allergen vaccines. J Allergy Clin 
Immunol. 2000;105(3):468-74. 
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Aerobiology and Geographic Location 
 
Aerobiology is the study of the transport of windborne biological particles, usually <60 µm in diameter. 
It is dependent on local flora and weather conditions and varies by geographic location. It is important 
to know the timing and concentration of suspect pollens in local geographic areas. 
 

British Columbia: Coastal British Columbia  
 

Tree pollens: 

• from early February until mid-July 

• primarily alder, birch, poplar, and red cedar 

• others such as elm and oak may also contribute 
 
Grass pollens: 

• from end of April/beginning of May until September  

• highest concentration: from early June to mid-July 
 
Weed pollens: 

• not generally significant  

• no native ragweed 
 
Mould spores: 

• present throughout the year, except for a few weeks when the ground remains frozen all day  

• increase in September and October 

• primarily Cladosporium and Basidiomycetes 
 

British Columbia: Interior  
 
Tree pollens:  

• from late March until mid-July 

• primarily birch, poplar, and willow 
 
Grass pollens: 

• may start in early May in southern British Columbia 

• occurs up to a month later in northern British Columbia  
 
Weed pollens: 

• sagebrush can occur in September in southern British Columbia  

• ragweed is minimal 
 
Mould spores: 

• Cladosporium can occur from April until late fall 
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Prairie provinces 
 
Tree pollens: 

• from the first week of April until June 

• primarily birch and poplar 

• alder, maple, elm, oak, ash, and willow may also contribute 
 

Grass pollens:  

• from mid-May until the end of September  

• highest concentration: usually from mid-June until early July  
 

Weed pollens:  

• primarily chenopods, sagebrush, and ragweed 
 

Mould spores: 

• can occur throughout the spring, summer, and early fall 

• Alternaria, Cladosporium 
 

Ontario and Quebec 
 
Tree pollens:  
 
Ontario: 

• from early April in southern Ontario; may occur 4–6 weeks later in northern Ontario  

• primarily mulberry, maple, box elder, poplar, willow, oak, beech, birch, alder, and ash 

• walnut, hickory, elm, sycamore, pine, and juniper may also contribute 
 

Quebec: 

• from early April in southern Quebec; may occur 4–6 weeks later in northern Quebec 

• primarily ash, poplar, and birch 

• maple, alder, and oak may also contribute 
 

Grass pollens: 

• from mid-late May; may occur a couple of weeks later in northern Quebec 

• highest concentration: latter part of May to mid-June  
 

Weed pollens: 

• ragweed in southern Ontario and southwestern Quebec  
o from early-mid August to first frost (variable) 
o highest concentration: late August or early September 

• nettle and plantain can also contribute  
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Mould spores:  

• throughout the spring, summer, and fall 

• concentrations may be higher from late summer to fall in Quebec 

• primarily Alternaria and Cladosporium  
 

Maritimes  
 
Tree pollens: 

• from late March until last week of June 

• primarily birch and poplar 

• alder, maple, oak, and ash may also contribute  
 
Grass pollens: 

• from mid-May until the end of September 

• highest concentration: early June 
 

Weed pollens: 

• ragweed, from early August until the end of September 
 
Mould spores: 

• particularly during the later summer and early fall 

• Alternaria, Cladosporium3

 
Dirksen A, Malling HJ, Mosbech H, et al. HEP versus PNU standardization of allergen extracts in skin prick testing. A 
comparative randomized in vivo study. Allergy. 1985;40(8):620-4. 

Dreborg S, Einarsson R. The major allergen content of allergenic preparations reflect their biological activity. 
Allergy. 1992;47(4 pt 2):418–23. 

Grier TJ, Hazelhurst DM, Duncan EA, et al. Major allergen measurements: Sources of variability, validation, quality 
assurance, and utility for laboratories, manufacturers, and clinics. Allergy Asthma Proc. 2002;23(2):125–31. 

Helm RM, Squillace DL, Yunginger JW. Production of a proposed international reference standard Alternaria 
extract. II. Results of a collaborative trial. J Allergy Clin Immunol. 1988;81(4):651–63. 

Slater JE. Draft guidance for reviewers: Potency limits for standardized dust mite and grass allergen vaccines, a 
revised protocol. 2000. 

Turkeltaub PC. Biological standardization of allergenic extracts. Allergol Immunopathol. 1989;17(2):53–65. 



 
 
 
 
 
Practical Safety Issues 



16 

 

 

Anaphylaxis in the Office Setting 
 
Allergen immunotherapy, and far more rarely allergy skin testing, may cause severe and even fatal 
anaphylaxis. Physicians who perform allergy skin tests and administer allergen immunotherapy must 
know how to manage anaphylaxis. 
 
Allergy skin tests: 

• systemic reactions:  
o 77 per 100,000, or 0.08%, of allergy skin prick tests 
o 0.3% of intradermal venom allergy skin tests  

 
Immunotherapy: 

• In SCIT: 
o Systemic reactions occur in 1–12.7% of patients on inhalant SCIT. 
o Local reactions occur in approximately 35% of patients, and it is uncertain whether they 

are associated with higher risk of systemic reactions. 
o A surveillance study found seven confirmed fatalities across 54.4 million injection visits, 

from 2008-2016. 
o There is a risk of administration into the intradermal space, the intramuscular space, or 

a small blood vessel. We assume this may lead to more rapid absorption. 

• In SLIT: 
o The risk of severe systemic allergic reactions is very small. 
o Local reactions occur in approximately 40% of patients. 

 
The World Allergy Organization (WAO) grading system for systemic allergic reactions is useful to help 
standardize the severity of reactions.4  

 
Calabria CW, Stolfi A, Tankersley MS. The REPEAT study: Recognizing and evaluating periodic local reactions in 
allergen immunotherapy and associated systemic reactions. Ann Allergy Asthma Immunol. 2011;106(1):49–53. 

Epstein TG, Liss GM, Berendts KM, et al. AAAAI/ACAAI Subcutaneous Immunotherapy Surveillance Study (2013-
2017): Fatalities, infections, delayed reactions, and use of epinephrine autoinjectors. J Allergy Clin Immunol Pract. 
2019;7(6): 1996–2003.e1. 

Phillips JF, Lockey RF, Fox RW, et al. Systemic reactions to subcutaneous allergen immunotherapy and the response 
to epinephrine. Allergy Asthma Proc. 2011;32(4):288-294. 

Quirt JA, Wen X, Kim J, et al. Venom allergy testing: Is a graded approach necessary? Ann Allergy Asthma Immunol. 
2016;116(1):49-51. 

Roy SR, Sigmon JR, Olivier J, et al. Increased frequency of large local reactions among systemic reactors during 
subcutaneous allergen immunotherapy. Ann Allergy Asthma Immunol. 2007;99(1):82–6. 

Sellaturay P, Nasser S, Ewan P. The incidence and features of systemic reactions to skin prick tests. Ann Allergy 
Asthma Immunol. 2015;115(3):229–33. 

Turner PJ, Ansotegui IJ, Campbell DE, et al. Updated grading system for systemic allergic reactions: Joint Statement 
of the World Allergy Organization Anaphylaxis Committee and Allergen Immunotherapy Committee. World Allergy 
Organ J. 2024;17(3):100876. 
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Updated WAO grading system for systemic allergic reactions  
Adapted from Turner PJ, et al. World Allergy Organ J. 2024;17(3):100876. 
 

 MEET  2020 WAO CRITERIA FOR ANAPHYLAXIS* 

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

Mild sx/sign(s) only** Any 1 (or more) of the 
following sx/sign(s) 

Any 1 (or more) of the 
following sx/sign(s) 

Any 1 (or more) of the 
following sx/sign(s) 

Any 1 (or more) of the 
following sx/sign(s) 

Cutaneous (any one):  

• Limited (few) or 
localized 
hives/urticariaa 

• Skin flushing (few 
areas of faint 
erythema) or mild 
pruritusa 

• Swelling (e.g., lip 
edema)a 

 
a excluding localized 
symptoms at 
application site 
 
OR 
 
Upper respiratory: 

• Nasal symptoms 
(e.g., sneezing, 
rhinorrhea, itch, 
congestion) 

• Throat-clearing 
(itchy throat)a or 
tightness/discomfort 

• Cough due to throat 
irritation or nasal 
symptoms 

 
OR 
 
Gastrointestinal 

• Nausea 

• Mild abdominal pain 
(without change in 
activity level) 

 
OR 
 
Other 

• Conjunctival 
reddening (not due 
to eye rubbing), 
pruritis, or tearing 

• Metallic taste 

Cutaneous (any one):  

• Systemic urticaria 
(e.g., numerous or 
widespread hives) 

• Generalized (≥50% 
BSA) erythema 

• Widespread pruritus 
with protracted 
scratching 

• Significant  
angioedema 
(excluding lip 
swelling and 
laryngeal edema) 

 
AND/OR 
 
Gastrointestinal: 

• Persisting (≥20 mins) 
and non-distractable 
abdominal pain 
and/or  

• Vomiting (not due to 
gag or taste 
aversion) and/or 
diarrhea 

 
 

Lower respiratory: 

• Bronchospasm (e.g., 
wheezing, shortness 
of breath) that 
responds to first-line 
treatment 

• Cough due to 
laryngeal or lower 
respiratory 
involvement 

 
AND/OR 
 
Upper respiratory / 
laryngeal: 

• Throat tightness 
with vocal 
hoarseness 

• Stridor without 
increased work of 
breathing 

• Persisting (≥20 mins) 
odynophagia (pain 
on swallowing) 

 
AND/OR 
 
Gastrointestinal AND 
cutaneous 

• Severe GI symptoms 
(e.g., severe crampy 
abdominal pain, 
repetitive vomiting, 
especially after 
exposure to non-
food allergen) 
together with 
cutaneous features 
 

AND/OR 
 
Uterine 

• Uterine cramps  
± uterine bleeding 

Respiratory: 

• Severe 
bronchospasm (not 
improving with 2 
doses of IM 
epinephrine ± other 
appropriate 
treatment) 

• Stridor (with 
increased work of 
breathing) 

 
AND/OR 
 
Cardiovascular: 

• Hypotension with 
associated 
symptoms of end-
organ dysfunction 
(e.g., hypotonia, 
dizzinessb, 
collapseb, syncope) 
OR 

• Decrease in systolic 
blood pressure 
(sysBP) ≥30% from 
that person’s 
baseline OR 

• SysBP <90 mmHg in 
adults (in children 
≤10 years, sysBP 
<70 mmHG + [2 x 
age in years] 

b excluding vasovagal 
events (these present 
with dizziness/fainting 
that rapidly resolve on 
lying flat) 
 

AND/OR 
 
Neurological: 

• Glasgow Come 
Scale <13 

 

Respiratory: 

• Respiratory failure 
requiring positive 
pressure ventilation 

• Respiratory arrest 
 
AND/OR 
 
Cardiovascular: 

• Anaphylactic shock (i.e., 
requiring IV vasopressor 
infusion to maintain 
sysBP ≥90 mmHg or 
mean arterial pressure 
(MAP) ≥65 mmHG in 
adults and children >10 
years (or age-
appropriate sysBP in 
younger children) 

• Cardiac arrest 
 

*Anaphylaxis is highly like when any one of the following two criteria are met: 1. Acute onset of illness (minutes to several hours) with 
simultaneous involvement of skin, mucosal tissue, or both AND AT LEAST ONE OF THE FOLLOWING: a) Respiratory compromise (e.g., 
dyspnea, wheeze-bronchospasm, stridor, reduced PEF, hypoxemia), b) Reduced blood pressure or associated symptoms of end-organ 
dysfunction (e.g., hypotonia, syncope, incontinence), and/or c) Severe gastrointestinal symptoms (e.g., severe crampy abdominal pain, 
repetitive vomiting), especially after exposure to non-food allergens; 2. Acute onset of hypotension or bronchospasm or laryngeal 
involvement after exposure to a known or highly probable allergen for that patient, even in the absence of typical skin involvement. 
**Grade 1 reactions can be categorized as: 1t: transient (<20 min); 1s: single organ system, ≥20 mins; 1m: 2+ organ systems, ≥20 mins. 
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Managing Anaphylaxis 
 

1. Preparing for an anaphylactic reaction 

• Physicians who perform allergy skin tests and allergen immunotherapy should: 
o Be familiar with risk factors for anaphylaxis. 
o Review with staff their roles during an anaphylactic reaction. 
o Educate patients and staff to recognize early signs and symptoms of anaphylaxis. 
o Have emergency medications, oxygen, and equipment required for the treatment of 

anaphylaxis available on a crash-cart or in a readily accessible and designated area of 
your office or clinic space. 

• Office personnel should be ready to call 911 when instructed. 
 

2. Signs and symptoms of anaphylaxis 

• Anaphylaxis typically involves the cutaneous, gastrointestinal, respiratory, cardiovascular, 
and/or central nervous systems. Not all organ systems may be involved simultaneously. 

• The absence of cutaneous symptoms does not rule out anaphylaxis and should not delay the 
administration of epinephrine. 

• Signs and symptoms are unpredictable and may vary from patient to patient.  
 

Urticaria, angioedema 87% 

Dyspnea 59% 

Dizziness, syncope 33% 

Diarrhea, abdominal cramps 29% 

Flushing 25% 

Upper airway edema 21% 

Nausea, vomiting 20% 

Hypotension 15% 

Rhinitis 8% 

Itch without rash 5% 

Seizure 1% 

Adapted from: Webb LM, et al. Ann Allergy Asthma Immunol. 2006; 97(1):39–43. 
 

3. Time course of anaphylaxis 

• The onset of anaphylaxis may occur within minutes or up to 1–2 hours. 

• In studies of anaphylactic fatalities secondary to skin tests and allergen immunotherapy, most 
documented fatalities (73%) occurred within 30 minutes of the injection. 
 

4. Medications and equipment recommended in the office setting 

• epinephrine solution (1:1000 concentration) (most important!) 

• oral and injectable antihistamines 

• salbutamol or comparable fast-acting bronchodilator 

• glucagon, especially for treatment of anaphylaxis in patients on beta-blockers 

• normal saline or Ringer’s lactate 

• IV access and IV tubing for fluids 
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• tourniquets  

• oxygen 

• Ambu bag 

• oropharyngeal airway 
 

5. Management of acute anaphylaxis 

• Administer epinephrine intramuscularly (IM) in the antero-lateral thigh: 
o 0.3–0.5 mg (0.3–0.5 mL, 1:1000 concentration) for adults  
o 0.01 mg/kg (up to 0.3 mL, 1:1000 concentration) for children 
o May administer epinephrine every 5–10 minutes, as indicated. 

• Apply tourniquets proximal to the injection site(s). 
o Monitor patient for ischemia of the distal limb(s). 

• Assess patient’s state of consciousness, airway, blood pressure, and pulse. 
o Place the patient on their back if they have signs or symptoms of hypotension, in a 

lateral position if they are vomiting, or in a position of comfort if there is respiratory 
distress. Elevate the lower extremities. 

o If respiratory symptoms are present, administer oxygen by mask.  
o If there is bronchospasm unresponsive to epinephrine, treat with a fast-acting 

bronchodilator (e.g., salbutamol by metered dose inhaler [8–10 puffs] or Ventolin mask 
nebulization). 

o If there are symptoms or physical findings of oropharyngeal obstruction (e.g., stridor), 
intubation may be necessary. 

o If the systolic blood pressure remains less than 80–100mm Hg and/or the pulse is weak, 
and the situation is refractory to the initial doses of IM epinephrine, then rapidly 
administer large volumes of fluids (e.g., normal saline or Ringer’s lactate; see below). 

o Intravenous (IV) epinephrine may be considered when there is cardiovascular collapse 
or impending cardiovascular collapse that is refractory to IM epinephrine and volume 
resuscitation, and an epinephrine infusion is not yet available. IV epinephrine is best 
administered by slow push of 0.5–1 mL of 0.1 mg/mL (1:10,000) epinephrine solution. 

o If the patient is on a beta–blocker, consider administering epinephrine at doses as 
detailed above. If the patient does not respond favourably to epinephrine, consider 
administering glucagon IV. 

• Call 911 (emergency services) concurrent with treatment, if required. 

• Send the patient to the emergency department (ED) for further management.  

• Wait until after the administration of epinephrine to administer adjunctive therapies (e.g., non-
sedating antihistamines for cutaneous symptoms; corticosteroids; bronchodilators):  

o oxygen  
o IV fluids with Ringer’s lactate / normal saline  

▪ adults: normal saline or Ringer’s lactate, at 1–2 L in first hour  
▪ children: normal saline or Ringer’s lactate, at 30 mL/kg in first hour 

o solumedrol: 2 mg/kg IV/IM (max dose 125 mg) 
o ranitidine: 1 mg/kg IV (max dose 50 mg) 
o glucagon: 0.1 mg/kg IV/IM for refractory hypotension for patients on beta blockers (1 

mg slow IV push over 2 minutes) 
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6. Follow-up 

• After the episode, review the dose of allergen extract administered and relevant history to 
determine whether there is an identifiable cause of the allergic reaction. 

• Arrange a follow-up visit with the patient to discuss future management and whether or not it is 
safe to continue immunotherapy. 

• If allergen immunotherapy is to continue, adjust the next dose of allergen extract to 10% of the 
previous dose (for severe anaphylactic reactions) or 50% of the previous dose (for mild systemic 
allergic reactions).  

• Optimize the patient’s asthma control, as appropriate. 

• Exercise caution as the dose of allergen immunotherapy that previously caused the reaction is 
approached. Half-step increments may be helpful. 
 

7. Prevention of anaphylaxis 

• Optimize office procedures to reduce nursing and clerical errors. 

• Recognize the factors that raise the risk of anaphylaxis for immunotherapy patients (see below). 

• In patients that are identified as more sensitive based on clinical history or skin test results, use 
a more dilute concentration for the initial immunotherapy dose and slower build up. 

• Avoid allergen immunotherapy injection if the patient has a fever, respiratory infection, 
increased allergy symptoms, or asthma with suboptimal control suspected. 

• Implement mandatory observation of patients for 30 minutes post-allergen immunotherapy. 

• Advise patients to avoid exercise for 2 hours post-injection. 
 

8. Potential risk factors for anaphylaxis from immunotherapy 

• poorly controlled asthma and/or FEV1 <70% predicted 

• asthmatic symptoms that present immediately before administration of immunotherapy  

• concomitant treatment with beta-blockers or ACE inhibitors  

• previous history of systemic reactions to allergen immunotherapy 

• allergen immunotherapy from new maintenance vials 

• intravascular injection 

• dosing errors 
 

9. When to reduce the dose 

• reaction to prior dose 

• longer than scheduled treatment interval 

• new extract vial (reduce the first dose from a new vial by at least 50%)  

• Note: may also consider halting the build-up or reducing the dose during peak pollen season, 
depending on patient sensitivity5 
See ‘Practical Tips for SCIT’ section for more information. 

 

 
Arnold JJ, Williams PM. Anaphylaxis: Recognition and management. Am Fam Physician. 2011;84(10):1111–8. 

Commins SP. Outpatient emergencies: Anaphylaxis. Med Clin North Am. 2017;101(3):521–36. 

Zilberstein J, McCurdy MT, Winters ME. Anaphylaxis. J Emerg Med. 2014;47(2):182–7. 



 
 
 
 
 
Subcutaneous Immunotherapy 
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Subcutaneous Immunotherapy (SCIT)  
SCIT is a mainstay in the management of allergic diseases, particularly allergic rhinitis and asthma. It 
offers an alternative treatment approach for patients who are unresponsive to, or dissatisfied with, 
medical therapies. It differs fundamentally from pharmacological modalities, such as antihistamines or 
corticosteroids.  
 
SCIT works on the premise of immunomodulation: gradually escalating doses of clinically relevant 
allergens are introduced to gradually induce immune tolerance. Several studies support the underlying 
mechanism, highlighting shifts in T-helper cell profiles and the induction of regulatory T-cells, whereby 
the pathophysiology of the allergic response is altered. 
 
In terms of patient and allergen selection, it is essential to perform comprehensive allergy 
evaluation, including skin prick tests. Allergens such dust mites, pet danders, pollens, and moulds 
are common causes of allergic reactions in Canada. Careful selection of standardized or non-
standardized allergen extracts is important for improving the safety and efficacy of SCIT. In this manual, 
the recommended doses for specific allergens are obtained from previously published practice 
parameters and immunotherapy manuals. Based on the consensus opinion of this document’s authors, 
it is advisable to limit the number of allergens to a maximum of three to four per vial. This may improve 
safety and may decrease risk of dilutional effect of included a greater number of allergens.   
 
Serial dilutions of allergen extracts are created from full-strength vials. Patients usually start with the 
weakest dilution of an allergen extract. Then, the dose is incrementally escalated until a maintenance 
dose is reached. This regimen mandates frequent injections, generally at weekly to biweekly intervals 
during the build-up phase. The injection interval is gradually increased to monthly after the maintenance 
dose is reached. 
 
To optimize safety among beginner practitioners, this manual recommends treatment sets of four 
dilutions. Some clinicians who have more experience providing SCIT may implement rush or cluster 
protocols, which provide more rapid methods for attaining a maintenance dose. However, these 
protocols have been associated with more adverse events. 
 
SCIT has some drawbacks. The time investment is considerable. In Canada, we typically continue the 
therapy for 3–5 years. Moreover, there is a risk of allergic reactions, including potentially life-
threatening anaphylaxis. Large local reactions may occur in patients on SCIT up to several hours after the 
injection, and it is uncertain whether these reactions predict systemic reactions. We recommend a 30-
minute post-injection observation period for every injection. Contraindications such as poorly controlled 
asthma or concurrent beta-blocker therapy should also be addressed before the initiation and 
throughout the duration of SCIT. 
 
SCIT requires planning and medical oversight. It should be prescribed and monitored by an experienced 
allergist, with all injections given under physician supervision. 
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Selection of Allergens 
There are three potential treatment options with SCIT: use of a single allergen, use of a mix of 
homologous allergens, and use of a mix of nonhomologous allergens. Randomized controlled trials have 
shown SCIT using single allergens or multiple allergens to be effective.  
 
When multiple allergens are utilized, the number of allergens should be minimized. Selection of the 
allergen(s) should be made with consideration of the patient’s clinical history, allergy skin 
testing/specific IgE, cross-reactivity, the appropriateness of mixing the allergens, and the minimal 
number required. Separating the allergens with the largest skin test size into different vials may 
decrease the risk of local reactions and then possibly systemic reactions. 

Mixing of Allergens 
• Some allergen extracts contain proteolytic enzymes, which may degrade other extracts. 

• To ensure potency, those with proteolytic enzymes should not mixed with other allergen 
extracts. Immunotherapy prescriptions may include allergens separated into distinct sets. 
 

Allergens with high protease activity, which should not be mixed with other allergens: 

• moulds 

• cockroach 
 

Allergens with low protease activity, which may be mixed with each other: 

• tree pollens 

• grass pollens 

• ragweed and other weed pollens 

• animal allergens (cat and dog) 

• house dust mites6 

 
Calabria CW, Stolfi A, Tankersley MS. The REPEAT study: Recognizing and evaluating periodic local reactions in 
allergen immunotherapy and associated systemic reactions. Ann Allergy Asthma Immunol. 2011;106(1):49–53. 

Calderon MA, Waserman S, Bernstein DI, et al. Clinical practice of allergy immunotherapy for allergic 
rhinoconjunctivitis and asthma: An expert panel report. J Allergy Clin Immunol Pract. 2020;8(9):2920–36.e1. 

Esch RE. Allergen immunotherapy: What can and cannot be mixed? J Allergy Clin Immunol. 2008;122(3):659–60. 

Franklin W, Lowell FC. Comparison of two dosages of ragweed extract in the treatment of pollenosis. JAMA. 
1967;201(12):915–7. 

Grier TJ, LeFevre DM, Duncan EA, et al. Allergen stabilities and compatibilities in mixtures of high-protease fungal 
and insect extracts. Ann Allergy Asthma Immunol. 2012;108(6):439–47. 

Grier TJ, LeFevre DM, Duncan EA, et al. Stability of standardized grass, dust mite, cat, and short ragweed allergens 
after mixing with mold or cockroach extracts. Ann Allergy Asthma Immunol. 2007;99(2):151–60. 

Lowell FC, Franklin W. A double-blind study of the effectiveness and specificity of injection therapy in ragweed hay 
fever. N Engl J Med. 1965;273(13):675–9. 

Roxbury CR, Lin SY. Efficacy and safety of subcutaneous and sublingual immunotherapy for allergic 
rhinoconjunctivitis and asthma. Otolaryngol Clin N Am. 2017;50(6):1111–9. 

Roy SR, Sigmon JR, Olivier J, et al. Increased frequency of large local reactions among systemic reactors during 
subcutaneous allergen immunotherapy. Ann Allergy Asthma Immunol. 2007;99(1):82–6. 
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Tree Pollens 
Tree pollens present a unique problem because they do not cross-react as much with one another, and 
with the exception of birch, there are few clinical trials assessing the efficacy of tree pollen extracts. In 
general, one should ensure that the mix of selected extracts represents the tree pollens that are 
relevant to the geographic area and match the patient’s sensitization. This highlights why it is important 
to test with individual tree pollen extracts and not just a tree pollen mix. It is also reasonable to choose 
tree pollens that are representative of a cross-reactive group (e.g., oak and birch belong to the same 
family and their pollens may be considered cross-reactive). 
 
Relevant cross-reactivity includes: 

● poplar and willow pollens 
● cottonwood, poplar, and aspen pollens 
● oak, beech, chestnut, birch, hazel, and alder pollens 
● ash, European olive, Russian olive, and privet pollens 

● juniper, cedar, cypress, and arborvitae pollens 
● walnut and hickory pollens 

 
 

Tree pollen taxonomy 

  

Fagales

Betulacae

Betula (Birch)

Alnus (Alder)

Corylaceae

Corylus 
(Hazel)

Carpinus 
(Hornbeam)

Fagaceae

Fagus (Beech)

Quecus (Oak)

Castanea 
(Chestnut)

Scrophulariales

Oleaceae

Fraxinus 
(Ash)

Olea (Olive)

Ligustrum 
(Privet)

Juglandales

Juglandaceae

Carya 
(Pecan, 
Hickory)

Juglans 
(Walnut)

Salicales

Salicaceae

Populus 
(Poplar, 
Aspen 
Cottonwood)

Salix (Willow)

Hamamelidales

Platanaceae

Platanus 
(Plane/Sycam
ore)

Urticales

Ulmaceae

Ulmus (Elm)

Sapindales

Aceraceae

Acer (Maple)
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SCIT Allergen Dosage 
 
Recommended therapeutic allergen dosing, presuming 0.5 mL/maintenance dose* 

  CSACI 2016 CSACI 2024  

Allergen Major 
allergen 

Prescription order  Maintenance dose Prescription order  
 

Maintenance dose 
 

D. pteronyssinus Der p 1 2000 AU/mL 1000 AU/0.5 mL 2000 AU/mL 1000 AU/0.5 mL 

D. farinae Der f 1 2000 AU/mL 1000 AU/0.5 mL 2000 AU/mL 1000 AU/0.5 mL 

dust mite mix  1000 AU/mL each: 
D. pteronyssinus 
D. farinae 

500 AU/0.5 mL each:  
D. pteronyssinus 
D. farinae  

2000 AU mix/mL 1000 AU mix/0.5 mL 

cat Fel d 1 2000 BAU/mL 1000 BAU/0.5 mL 2000 BAU/mL 1000 BAU/0.5 mL 

dog Can f 1 5000 PNU/mL 2500 PNU/0.5 mL 30 mcg/mL** 15 mcg/0.5 mL** 

grass pollen Phl p 5 5000 BAU/mL 2500 BAU/0.5 mL 5000 BAU/mL 2500 BAU/0.5 mL 

ragweed pollen Amb a 1 5000 PNU/mL 2500 PNU/0.5 mL 5000 PNU/mL* 2500 PNU/0.5 mL* 

birch pollen Bet v 1 5000 PNU/mL 2500 PNU/0.5 mL 2500 PNU/mL* 1250 PNU/0.5 mL* 

Alternaria Alt a 1 5000 PNU/mL 2500 PNU/0.5 mL 1000 PNU/mL* 500 PNU/0.5mL* 

 
*The recommended PNU doses for non-standardized allergens (e.g., birch) reflect an approximation of a safe and effective dose that can be 
applied across different Canadian manufacturers. For some non-standardized allergens, a PNU dose that corresponds to 1:200 w/v has been 
shown to be effective in placebo controlled studies. An effort was made to recommend a dose that is close to 1:200 w/v across the different 
manufacturers, based on information provided by the manufacturers at the time of publication. Please note that the PNU dose corresponding to 
1:200 w/v can change over time, and we recommend contacting the specific manufacturer for a more exact and up-to-date PNU dose as 
required for each patient.  
**These recommended doses apply to AP and UF dog allergen extracts.
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Practical Tips for SCIT 
● Use only clinically relevant allergens. 
● Minimize the number of allergens prescribed. 
● Attempt to prescribe only aeroallergens that have clinical trial data. 
● For non-standardized extracts, prescribe a PNU dose that corresponds to 1/200 w/v.  
● Try to separate allergens that had the strongest positive skin prick tests, in order to decrease the 

risk of large local reactions from immunotherapy. 
● Encourage local patients to receive injections in the prescribing allergist’s clinic, if possible. 
● Pull back on the syringe plunger before injecting to avoid intravenous injection. However, note 

that studies on withdrawing prior to injections have failed to detect blood in >30,000 injections. 
● Reduce the first dose from a new aeroallergen extract vial by at least 50%.  

○ No dose reduction is generally required for new vials of venom extract. 
● For missed injections during build up, it is reasonable to repeat the previous dose if the interval 

between injections is up to 4 weeks. 
● When building up dosing, consider not increasing the dose during pollen season, especially in 

the first year of treatment. 
● Do not initiate immunotherapy during pregnancy. Engage the patient in shared decision-making 

about whether to continue immunotherapy during pregnancy and consider halving or otherwise 
reducing the maintenance dose or not increasing the dose during pregnancy. There is often no 
change for VIT. SCIT carries no teratogenic risk, but the value that a patient places on the 
potential benefits of therapy vs. the risk of systemic allergic reaction may shift during 
pregnancy.  

● Following a systemic reaction: 
○ If allergen immunotherapy is to continue, adjust the next dose of allergen extract to 

10% of the previous dose (for severe anaphylactic reactions) or 50% of the previous 
dose (for mild systemic allergic reactions). 

○ Do not increase the dosing beyond the dose that elicited the reaction, unless higher 
dosing is required to try to improve efficacy. 

● It is uncertain whether large local reactions increase the risk of systemic reactions. Following a 
large local reaction, the risk of a systemic reaction does not appear to increase with the next 
dose. Nor does adjusting the dose appear to affect the risk. Therefore, most allergists are likely 
to either repeat the dose or build up at a more gradual pace. 

● There is evidence that pre-medication with antihistamines reduces the risk of local and systemic 
reactions. 

● Montelukast may be administered to prevent large local reactions. 

 



 
 
 
 
 
SCIT Practice Cases 
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Problem 1 
 

Patient history and physical examination 
• A 17 year-old female has a 10-year history of nasal congestion. 

• Her symptoms have been perennial, but they keep her awake in the fall. 

• Antihistamines and 4 months of daily intranasal steroids have not relieved her symptoms. 

• Her mother was on immunotherapy previously and would like her daughter to try it. 

• On nasal examination, the patient’s inferior turbinates were pale and congested. 

• Her chest was clear. 

 

Allergy skin tests 
D. farinae  6 mm wheal 

D. pteronyssinus  5 mm wheal 

 

 
Worksheet 
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House dust mite prescription 
Treatment set 1 

Maintenance concentration final vial: 

• D. farinae: 1000 AU/mL  

• D. pteronyssinus: 1000 AU/mL  
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• D. farinae: 500 AU  

• D. pteronyssinus: 500 AU 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• dust mites D. farinae (Der f 1) and D. pteronyssinus (Der p 1) 
o patient’s symptoms are consistent with house dust mite 

allergy, and her skin test was positive to house dust mites 

Dosing 

CSACI recommended prescription:  

• D. pteronyssinus or D. farinae: 2000 AU/mL strength 
o due to significant cross-reactivity between D. pteronyssinus 

and D. farinae, prescribed a mix of 1000 AU/mL each 

• maintenance dose per 0.5 mL maintenance injection: 
o 500 AU each of D. pteronyssinus and D. farinae, or 1000 AU 

total 
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Formulation and compounding explanation for house dust mite case 
The formulation and compounding of an allergy immunotherapy extract follows after the clinician has 
established that the patient is a good candidate for desensitization. The assessment of the patient by a 
comprehensive and directed history and physical examination and the demonstration of sensitization to 
the relevant allergen(s) determine which allergens should be included in the prescription. The target 
dose is based on the dose range found to be effective in clinical trials.  
 
The extract is formulated and compounded as in the following example. The dose may be set at a lower 
level for very highly sensitized individuals, or additional dilutions may be made for the induction phase 
of treatment. In this manual, we recommend using a set with four dilutions. Generally, this number of 
dilutions is tolerated with even highly sensitized patients. 

Example 
For a house dust mite extract, it is decided that the target dose is 500 AU of house dust mite D. farinae 
(Der f) and 500 AU of house dust mite D. pteronyssinus (Der p), to be delivered in 0.5 mL of solution.  

Formulation 
The bulk antigen solution used for formulation should be similar to the solution used for skin prick 
testing or serological IgE quantification. Specifically, for this example, an allergist may have tested with a 
house dust mite mix consisting of 50% Der f and 50% Der p, or they may have tested separately with 
each of the house dust mites. The extract should be compounded from bulk solutions of Der f and Der p 
mix or from separate mite solutions, respectively. This will yield an extract that parallels the test results. 
They are not interchangeable.  
 
The administration volume is arbitrary and variable, but it should be chosen to ensure that: the viscosity 
will be low enough to flow into and out of the administering needle; the volume of glycerine will be kept 
to a minimum, because it can be irritating; and the volume of the solution will accommodate adequate 
fluid for the appropriate number of antigens to be incorporated — and will be easily accommodated 
subcutaneously without tissue expansion. 
 
The total volume of the vial is arbitrary, but it should be chosen to ensure that enough solution will be 
available to withdraw the required number of injections as designated by the immunization schedule, 
while allowing for 10–15% wastage. There is evidence that large vial volumes affect extract potency, 
particularly in dilute extracts stored at low volumes. This is presumably due to protein adhering to the 
vial wall. More dilute extracts in relatively small volumes are more susceptible to loss of potency. A 
calculation should be made to ensure there is enough solution to fulfill the schedule up to the expiry 
date. The calculations should be confirmed and checked before immunotherapy sets are compounded. 

Compounding in the immunotherapy laboratory 
This prescription example would require 1000 AU of Der f and 1000 AU of Der p in each mL of solution. 
Calculations should be performed for each antigen in the formulation, each time. If for this example a 10 
mL vial is used, and we need 1000 AU of Der f and 1000 AU of Der p in each mL of solution, then there 
must be a total of 10,000 AU of Der f and a total of 10,000 AU of Der p for the total volume of 10 mL.  
 
Der f and Der p stock solutions are usually available as 10,000 AU per mL; therefore, 1 mL of each will be 
introduced into the 10 mL vial. This will provide a total of 2 mL volume. The remaining volume will be 
made up of saline with phenol, possibly with or without human serum albumin. A 50% glycerol saline 
solution can be used. Phenol is an antibacterial, and albumin stabilizes the protein and coats the vial 
surface to reduce allergen protein absorption. 
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The vial now contains the final desired concentration for the desired dose in the desired injection 
volume. This is the “full-strength” extract. During the induction phase of immunotherapy, dilutions are 
made from this full-strength extract vial, so that the patient can be slowly brought up to the therapeutic 
dose with reduced chance for a systemic anaphylactic reaction. To create a more dilute solution (e.g., 
1:10), an aliquot of the full-strength solution is mixed with a 9-fold volume of the diluent. Sequentially, 
even more dilute solutions (1:100 and 1:1000) are made by repeatedly using 1 volume of extract with 9 
volumes of diluent from the previous more concentrated vial. 7  

 
Nelson HS. Effect of preservatives and conditions of storage on the potency of allergy extracts. J Allergy Clin 
Immunol. 1981;67(1):64–9. 
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Problem 2 

Patient history and physical examination 
• A 14-year-old female has a 2-year history of nasal congestion and itchy eyes in the fall. 

• Antihistamines have not helped her nasal congestion. 

• She dislikes intranasal steroids and does not want to put anything “up her nose.” 

• She has trouble sleeping and also has symptoms of day- and night-time cough. 

• Her nasal examination was normal, and her chest was clear.  

• Spirometry was normal, with no evidence of reversibility. 

 

Allergy skin tests 
Alternaria 6 mm wheal 

 

Worksheet
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Alternaria prescription 
Treatment set 1 

Maintenance concentration final vial: 
● Alternaria: 1000 PNU/mL  

 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection: 

● Alternaria: 500 PNU 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• Alternaria 
o patient’s symptoms are timed with Alternaria season, and her 

skin test was positive to Alternaria 

Dosing 

CSACI recommended prescription:  

• Alternaria: 1000 PNU/mL  

• maintenance dose per 0.5 mL maintenance injection: 
o Alternaria: 500 PNU  

 
Note: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected lab estimated the dose of Alternaria 
corresponding to 1:200 w/v to be 1000 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 
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Problem 3 

Patient history and physical examination 
• A firefighter is required to make home visits several days a week for fire prevention. 

• In households with cats, she develops symptoms of wheezing and rhinoconjunctivitis. 

• She is not cat-exposed at home. 

• Although these symptoms are partially managed by bronchodilators and antihistamines, they 
interfere with her normal daily activities. 

• She doesn’t have asthma symptoms at other times and feels that she does not require daily 
asthma prophylaxis. 

• She would like to have preventive immunotherapy. 

 

Allergy skin tests 
cat 7 mm wheal 

AP/UF dog 2 mm wheal 

 
Worksheet
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Cat prescription 
Treatment set 1 

Maintenance concentration final vial: 

• cat: 2000 BAU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection: 

• cat: 1000 BAU  

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• cat  
o patient’s symptoms are consistent with cat allergy, and her 

skin test was positive to cat 

Dosing 

CSACI recommended prescription:  

• cat: 2000 BAU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o cat: 1000 BAU 
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Problem 4 

Patient history and physical examination 
• A 26 year-old female veterinary student has noticed consistent symptoms of nasal congestion, 

rhinorrhea, and sneezing, as well as ocular redness and itching, when working with dogs. 

• She has a history of childhood asthma but no recent symptoms. 

• She has no lower respiratory symptoms with dog exposure in the course of her work. 

• Her past allergic history includes mild seasonal allergic rhinitis, controlled with antihistamines. 

 

Allergy skin tests 
AP/UF dog 12 mm wheal 

grass pollen 8 mm wheal 

 

Worksheet
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Dog prescription 
Treatment set 1 

Maintenance concentration final vial: 

• AP/UF dog: 30 mcg/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection: 

• AP/UF dog: 15 mcg 

 
Explanation  

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• AP/UF dog  
o patient’s symptoms are consistent with dog allergy, and her 

skin test was positive to dog 

• patient’s seasonal allergic rhinitis symptoms are mild and well 
controlled with occasional antihistamines, so grass pollens not added 

Dosing 

CSACI recommended prescription:  

• AP/UF dog: 30 mcg/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o AP/UF dog: 15 mcg 

Other 
considerations 

● If the clinical response is inadequate, consider increasing the dose. 
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Problem 5 

Patient history and physical examination 
• An 18-year old student has a 3-year history of rhinoconjunctivitis symptoms beginning in the fall. 

• There has not been any significant improvement in his symptoms in the fall with regular use of 
anti-allergy eye drops and intranasal steroids. 

• He also has symptoms in the spring and summer that are not easily controlled with 
antihistamines and intranasal steroids.  

• Itching of the palate has been a major symptom, which has not improved with antihistamines. 

 

Allergy skin tests 
ragweed 9 mm wheal with pseudopods 

Cladosporium 8 mm wheal 

 

Worksheet
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Ragweed and Cladosporium prescription 
Treatment set 1 Treatment set 2 

Maintenance concentration final vial: 

• ragweed: 5000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• ragweed: 2500 PNU 

Maintenance concentration final vial: 

• Cladosporium: 1000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• Cladosporium: 500 PNU 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

● Cladosporium, ragweed  
o patient’s systems are time with Cladosporium and ragweed pollen 

seasons, and his skin tests were positive to these allergens 
o Cladosporium extract should not be mixed with other allergen 

extracts due to enzymatic activity 

Dosing 

CSACI recommended prescription — treatment set 1:  

• ragweed: 5000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o ragweed: 2500 PNU 

 
CSACI recommended prescription — treatment set 2: 

• Cladosporium: 1000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o Cladosporium: 500 PNU/mL 

 
Note: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected lab estimated the dose of ragweed pollen 
corresponding to 1:200 w/v to be 5000 PNU/mL and the dose of 
Cladosporium corresponding to 1:200 w/v to be 1000 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 
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Problem 6 

Patient history and physical examination 
• A 55-year old man has a 9-year history of significant rhinoconjunctivitis symptoms each spring. 

• Keeping the windows closed and using regular antihistamine and intranasal steroids have not 
been effective in controlling his symptoms. 

• He would like to try allergen immunotherapy to treat his symptoms. 

• He has a history of hypertension and is on atenolol. 

 

Allergy skin tests 
maple pollen 10 mm wheal with pseudopods 

 
Worksheet
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Maple pollen prescription 
Treatment set 1 

Maintenance concentration final vial: 
● maple pollen: 2500 PNU/mL 

 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

● maple pollen: 1250 PNU 

  

Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

● maple pollen 
o patient’s symptoms are timed with maple pollen season, and his 

skin test was positive to maple 
 

Dosing 

CSACI recommended prescription:  

● maple pollen: 2500 PNU/mL 
● maintenance dose per 0.5 mL maintenance injection: 

o maple pollen: 1250 PNU 

 
Note: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected lab estimated the dose of maple pollen 
corresponding to 1:200 w/v to be 2500 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 

Other 
considerations 

● Beta-blockers are a relative contraindication to the use of aeroallergen 
immunotherapy. Thus, the physician should engage the patient in shared 
decision-making to consider switching to a non-beta blocker medication 
before beginning immunotherapy. 

● Skin testing and immunotherapy are sometimes conducted using “tree 
pollen mix” instead of individual pollen extracts. If a tree pollen mix is 
used, some patients may receive immunotherapy for pollens to which 
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they are not allergic. Thus, we generally recommend using individual tree 
pollen extracts.  

● A tree pollen mix could be considered for immunotherapy if skin tests are 
positive to multiple tree pollens from families that do not cross-react. 
However, it is important to know the specific pollens included in the mix 
and whether they are relevant. 
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Problem 7 

Patient history and physical examination 
• A 14-year-old boy in Ontario has developed rhinoconjunctivitis symptoms each summer. 

• He has tried various antihistamines, which he has not tolerated, due to sedation. 

• Intranasal steroids and anti-allergy eye drops have provided some relief, but he does not want 
to keep taking them on a regular basis. 

• His parents are concerned that his symptoms are more severe during his final exam season at 
school and may adversely affect his marks. 

 
Allergy skin tests 

birch pollen 4 mm wheal 

grass pollen 10 mm wheal 

 
Worksheet 
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Grass pollen prescription 
Treatment set 1 

Maintenance concentration final vial: 

• grass pollen: 5000 BAU/mL  
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• grass pollen: 2500 BAU 

 
Explanation  

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• grass pollen 
o patient’s symptoms are timed with grass pollen season, and 

his skin test was positive to grass pollen 
o common grass pollens cross-react, so grass pollen mix is just 

as effective as individual grass pollens 

• patient’s symptoms only occur during grass pollen season, so tree 
pollens not added 

Dosing 

CSACI recommended prescription:  

• grass pollen: 5000 BAU/mL 
o available as a standardized extract (BAU) in Canada 

• maintenance dose per 0.5 mL maintenance injection: 
o grass pollen: 2500 BAU 
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Problem 8 

Patient history and physical examination 
• A 30-year-old female teacher has a 6-year history of rhinoconjunctivitis symptoms throughout 

the year, with worsening symptoms in the summer. 

• She has had to stop playing tennis, and her sleep is impaired. 

• She also has worsening allergic rhinitis symptoms when exposed to cats and dogs. 

• She has a cat at home and is exposed to a dog at her school (a student’s guide dog). 

• She has used intranasal steroids and antihistamines with some benefit, but the intranasal 
steroids have caused epistaxis, and she would prefer not to take them. 

• She is considering pregnancy in the next 2 years. 

• She would like to try allergen immunotherapy. 

 
Allergy skin test 

Alternaria 5 mm wheal 

cat 8 mm wheal 

AP/UF dog 6 mm wheal 

 
 

Worksheet
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 Alternaria, cat, and dog prescription 
Treatment set 1 Treatment set 2 

Maintenance concentration final vial: 

• Alternaria: 1000 PNU/mL  
 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection: 

• Alternaria: 500 PNU 
 

Maintenance dose final vial: 

• cat: 2000 BAU/mL 

• AP/UF dog: 30 mcg/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• cat: 1000 BAU 

• AP/UF dog: 15 mcg 
 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• Alternaria, cat, and AP/UF dog 
o patient’s symptoms are consistent with allergy to Alternaria, 

cat, and dog, and her skin tests were positive to these 
allergens 

Dosing 

CSACI recommended prescription — treatment set 1: 

• Alternaria: 1000 PNU/mL  

• maintenance dose per 0.5 mL maintenance injection: 
o Alternaria: 500 PNU  

 
CSACI recommended prescription — treatment set 2: 

• cat: 2000 BAU/mL 

• AP/UF dog: 30 mcg/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o cat: 1000 BAU 
o AP/UF dog: 15 mcg  

 
Note: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected lab estimated the dose of Alternaria 
corresponding to 1:200 w/v to be 1000 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 
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Other 
considerations 

• Confirm that the patient is not immediately planning pregnancy. 

• Omega Laboratories Limited is the sole provider of AP and UF dog 
allergen extract in Canada. If the dog and cat allergen extracts are not 
both ordered from Omega Laboratories Limited, they may need to be 
separated into different treatment sets. 
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Problem 9 

Patient history and physical examination 
• A 37-year-old female has a 20-year history of nasal congestion. 

• Her symptoms occur from spring to fall but worsen in the fall. 

• She has not found any relief with over-the-counter antihistamines. 

• She has tried intranasal steroids daily for 4 months, with approximately 50% improvement in the 
spring but insufficient improvement in the fall — and significant impact on her quality of life. 

• She dislikes intranasal steroids, despite having tried several different preparations. 

Allergy skin tests 
ragweed pollen 7 mm wheal 

birch pollen 5 mm wheal 

grass pollen 5 mm wheal 

 

Worksheet
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Ragweed, birch, and grass pollens prescription 
Treatment set 1 

Maintenance concentration final vial: 

• ragweed pollen: 5000 PNU/mL  

• birch pollen: 2500 PNU/mL  

• grass pollens: 5000 BAU/mL  
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• ragweed pollen: 2500 PNU  

• birch pollen: 1250 PNU 

• grass pollens: 2500 BAU  

 

Explanation  

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• ragweed, birch, and grass pollens 
o patient’s symptoms are consistent with allergy to ragweed, 

birch, and grass pollens, and her skin tests were positive to 
these allergens 

Dosing 
 

CSACI recommended prescription:  

• ragweed pollen: 5000 PNU/mL  

• birch pollen: 2500 PNU/mL  

• grass pollens: 5000 BAU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o ragweed pollen: 2500 PNU  
o birch pollen: 1250 PNU 
o grass pollens: 2500 BAU 

Notes: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected labs estimated the dose of ragweed pollen 
corresponding to 1:200 w/v to be 5000 PNU/mL and the dose of birch 
pollen corresponding to 1:200 w/v to be 2500 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 
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• We generally recommend using individual tree pollen extracts rather 
than “tree pollen mix” for skin testing and immunotherapy. See 
“Other considerations” in Problem 6 (pp. 42) for more information. 
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Problem 10 

Patient history and physical examination 
• A 17-year-old male has a 5-year history of severe nasal congestion, sneezing, and post-nasal drip 

in the spring and fall. At the height of his symptoms, he has trouble sleeping. 

• He has tried “every antihistamine under the sun,” but he finds they make him tired. 

• Intranasal steroids help, but he is still symptomatic and does not want to “be on them forever.” 

 
Allergy skin tests 

birch pollen 7 mm wheal 

pollen 5 mm wheal 

ragweed pollen 8 mm wheal 

 
 

Worksheet



52 

 

 

Birch and ragweed pollens prescription 
Treatment set 1 

Maintenance concentration final vial: 

• birch pollen: 2500 PNU/mL  

• ragweed pollen: 5000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection: 

• birch pollen: 1250 PNU  

• ragweed pollen: 2500 PNU 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• birch and ragweed pollens 
o patient’s symptoms are consistent with allergy to birch, alder, 

and ragweed pollens, and his skin tests were positive to these 
allergens 

o birch and alder pollens cross-react, so only one of these 
allergens are required 

Dosing 

CSACI recommended prescription:  

• birch pollen: 2500 PNU/mL  

• ragweed pollen: 5000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o birch pollen: 1250 PNU  
o ragweed pollen: 2500 PNU 

 
Notes: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected labs estimated the dose of birch pollen 
corresponding to 1:200 w/v to be 2500 PNU/mL and the dose of 
ragweed pollen corresponding to 1:200 w/v to be 5000 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 

• We generally recommend using individual tree pollen extracts rather 
than “tree pollen mix” for skin testing and immunotherapy. See 
“Other considerations” in Problem 6 (pp. 42) for more information. 
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Problem 11 

Patient history and physical examination 
• A 54-year-old woman has a longstanding history of allergic rhinoconjunctivitis and mild asthma. 

• Her symptoms are only present from spring to fall, and she is well in the winter. 

• Her asthma is mild, with normal pulmonary function tests, and she takes low-dose inhaled 
steroid regularly. 

• She is intolerant of every intranasal steroid she has tried (six!) and dislikes antihistamines. She 
says even the “non-sedating” antihistamines cause sedation. 

• She uses topical decongestants once or twice a week. She has been instructed to discontinue 
this, but she always reverts to using them during the summer to get some sleep. 

• She has mild symptoms of oral allergy syndrome, mainly to uncooked apples and pears. 

• She has been having chest tightness that is triggered by exercise. 

 
Allergy skin tests 

birch pollen  6 mm wheal 

grass pollen mix  10 mm wheal 

ragweed pollen 10 mm wheal 

Alternaria  10 mm wheal 

 
Worksheet
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Birch, grass, and ragweed pollens and Alternaria prescription 
Treatment set 1 Treatment set 2 

Maintenance concentration final vial: 

• birch pollen: 2500 PNU/mL 

• grass pollens: 5000 BAU/mL 

• ragweed pollen: 5000 PNU/mL 

Maintenance concentration final vial:  

• Alternaria: 1000 PNU/mL 

 
Number of dilutions: 4 
 

 
Number of dilutions: 4 
 

Final maintenance dose — 0.5 mL/injection:  

• birch pollen: 1250 PNU  

• grass pollens: 2500 BAU  

• ragweed pollen: 2500 PNU  

Final maintenance dose — 0.5 mL/injection:  

• Alternaria: 500 PNU 

 
Explanation  

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• birch, grass, and ragweed pollens and Alternaria 
o patient’s symptoms are consistent with birch, grass, and 

ragweed pollens and Alternaria, and her skin tests were 
positive to these allergens 

o pollen is sensitive to enzymatic degradation if mixed with 
mould, so Alternaria should be kept separate 

Dosing 

CSACI recommended prescription — treatment set 1: 

• ragweed pollen: 5000 PNU/mL  

• birch pollen: 2500 PNU/mL  

• grass pollens: 5000 BAU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o ragweed pollen: 2500 PNU  
o birch pollen: 1250 PNU 
o grass pollens: 2500 BAU 

 
CSACI recommended prescription — treatment set 2:  

• Alternaria: 1000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o Alternaria: 500 PNU  

 
Notes: 
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• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected labs estimated the dose of ragweed pollen 
corresponding to 1:200 w/v to be 5000 PNU/mL, the dose of birch 
pollen corresponding to 1:200 w/v to be 2500 PNU/mL, and the dose 
of Alternaria corresponding to 1:200 w/v to be 1000 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 

• We generally recommend using individual tree pollen extracts rather 
than “tree pollen mix” for skin testing and immunotherapy. See 
“Other considerations” in Problem 6 (pp. 42) for more information. 

Other 
considerations 

• This patient has chest tightness triggered by exercise and should be 
assessed and treated for potential cardiorespiratory conditions before 
deciding whether to begin immunotherapy. If the patient experiences 
a systemic allergic reaction to immunotherapy that requires 
epinephrine to treat, inadequately controlled asthma is a 
contraindication, and cardiovascular disease will increase their risk of 
a severe adverse event from epinephrine.  
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Problem 12 

Patient history and physical examination 
• A 26-year-old woman has developed increasingly severe seasonal rhinoconjunctivitis over the 

past 2 years, following the birth of her second child. 

• She has a history of seasonal allergy in childhood, which disappeared after a 5-year course of 
immunotherapy, which she completed around age 13. 

• Her symptoms are significant in the spring and early summer and at their worst in late summer 
and fall. She finds them quite incapacitating at times. 

• She experiences only partial relief with regular intranasal steroids, anti-allergy eye drops, and 
oral antihistamines. 

• She has no formal history of asthma but has begun to notice some shortness of breath and 
occasional wheezing, primarily in August and September but also continuing into October and 
November, as well as in high humidity. 
 

Allergy skin tests 
Alternaria 12 mm wheal 

birch pollen 16 mm wheal 

ragweed pollen 18 mm wheal 

 
No significant reactions to any other moulds, tree pollens, or grass pollens 

 
Worksheet
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Birch pollen, ragweed pollen, and Alternaria prescription 
Treatment set 1 Treatment set 2 

Maintenance concentration final vial: 

• birch pollen: 2500 PNU/mL 

• ragweed pollen: 5000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• birch pollen: 1250 PNU 

• ragweed pollen: 2500 PNU 

Maintenance concentration final vial: 

• Alternaria: 1000 PNU/mL  
 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection: 

• Alternaria: 500 PNU 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• birch pollen, ragweed pollen, and Alternaria 
o patient’s worst symptoms of allergic rhinitis and probable 

asthma are timed with birch pollen, ragweed pollen, and 
Alternaria seasons, and her skin tests were positive to these 
allergens 

o ragweed and birch pollens can be mixed because neither has 
significant enzymatic activity 

o Alternaria has enzymatic activity that may affect potency of 
birch pollen allergen and should be separate  

Dosing 

CSACI recommended prescription — treatment set 1:  

• birch pollen: 2500 PNU/mL 

• ragweed pollen: 5000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection:  
o birch pollen: 1250 PNU 
o ragweed pollen: 2500 PNU 

 
CSACI recommended prescription — treatment set 2:  

• Alternaria: 1000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o Alternaria: 500 PNU 

 
Notes: 
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• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected labs estimated the dose of birch pollen 
corresponding to 1:200 w/v to be 2500 PNU/mL, the dose of ragweed 
pollen corresponding to 1:200 w/v to be 5000 PNU/mL, and the dose 
of Alternaria corresponding to 1:200 w/v to be 1000 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 

• We generally recommend using individual tree pollen extracts rather 
than “tree pollen mix” for skin testing and immunotherapy. See 
“Other considerations” in Problem 6 (pp. 42) for more information. 
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Problem 13 

Patient history and physical examination 
• A 38-year-old man marries a woman with a dog and two cats and moves into her apartment. 

• Shortly after, he develops significant ocular symptoms, rhinorrhea, and cough. 

• His symptoms improve markedly when he travels for work as an Air Canada pilot. 

• Sedating antihistamines work, but he can’t take them because of his job. 

• His nose is too dry for intranasal steroids, and a trial of a leukotriene antagonist failed. 

 
Allergy skin test  

D. farinae  6 mm wheal 

D. pteronyssinus  5 mm wheal 

cat 6 mm wheal 

AP/UF dog 5 mm wheal 

 
Worksheet
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House dust mite, cat, and dog prescription 
Treatment set 1 Treatment set 2 

Maintenance concentration final vial: 

• D. farinae: 1000 AU/mL  

• D. pteronyssinus: 1000 AU/mL  
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection  

• D. farinae: 500 AU  

• D. pteronyssinus: 500 AU 

Maintenance concentration final vial: 

• cat: 2000 BAU/mL 

• AP/UF dog: 30 mcg/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• cat: 1000 BAU  

• AP/UF dog: 15 mcg 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• dust mites D. farinae (Der f 1) and D. pteronyssinus (Der p 1), cat, 
AP/UF dog 

o patient’s symptoms are consistent with allergy to dust mites, 
cat, and dog, and his skin tests were positive to these 
allergens 

Dosing 

CSACI recommended prescription — treatment set 1:  

• D. pteronyssinus or D. farinae: 2000 AU/mL  
o because of significant cross-reactivity between Der p 1 and 

Der f 1, 1000 AU/mL per allergen prescribed 

• maintenance dose per 0.5 mL maintenance injection: 
o 500 AU each of Der p 1 and Der f 1, or 1000 AU total per dose  

 
CSACI recommended prescription — treatment set 2:  

• cat: 2000 BAU/mL 

• AP/UF dog: 30 mcg/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o cat: 1000 BAU 
o AP/UF dog: 15 mcg 

Other 
considerations 

• Current guidelines suggest: “Dust mite extracts do not appear to have 
a deleterious effect on pollen extracts. These studies suggest that 
pollen, dust mite, and cat extracts can be mixed together.” We 
suggest separating dust mite from cat/dog in this case to decrease 
likelihood of large local reactions. 
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Problem 14 

Patient history and physical examination 
• A 23-year-old woman, living in Vancouver for the past 3 years, has perennial rhinoconjunctivitis 

symptoms with seasonal exacerbations during spring and fall. 

• She is hesitant about using any medications regularly, although she notes that the occasional 
use of antihistamines has provided some symptomatic relief. 

• She does not want to use intranasal steroids. 

 
Allergy skin tests 

D. farinae   8 mm wheal 

D. pteronyssinus   6 mm wheal 

cedar pollen 10 mm wheal 

birch pollen  5 mm wheal 

 
Worksheet
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House dust mite, cedar, and birch pollen prescription 
Treatment set 1 

Maintenance concentration final vial: 

• D. farinae: 1000 AU/mL  

• D. pteronyssinus: 1000 AU/mL 

• cedar pollen: 500 PNU/mL  

• birch pollen: 2500 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• D. farinae: 500 AU 

• D. pteronyssinus: 500 AU 

• cedar pollen: 250 PNU/mL 

• birch pollen: 1250 PNU 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• dust mites D. farinae (Der f 1) and D. pteronyssinus (Der p 1), cedar 
pollen, and birch pollen 

o patient’s symptoms are consistent with allergy to house dust 
mites, cedar pollen, and birch pollen, and her skin tests were 
positive to these allergens 

Dosing 

CSACI recommended prescription:  

• D. pteronyssinus or D. farinae: 2000 AU/mL strength 
o because of significant cross-reactivity between Der p 1 and 

Der f 1, 1000 AU/mL per allergen prescribed 

• cedar pollen: 500 PNU/mL 

• birch pollen: 2500 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o 500 AU each of Der p 1 and Der f 1, or 1000 AU total per dose  
o cedar pollen: 250 PNU 
o birch pollen: 1250 PNU 

 
Notes: 
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• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected labs estimated the dose of cedar pollen 
corresponding to 1:200 w/v to be 500 PNU/mL and the dose of birch 
pollen corresponding to 1:200 w/v to be 2500 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 

• We generally recommend using individual tree pollen extracts rather 
than “tree pollen mix” for skin testing and immunotherapy. See 
“Other considerations” in Problem 6 (pp. 42) for more information. 
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Problem 15 

Patient history and physical examination 
• A 12-year-old girl from southern Ontario has had severe symptoms of nasal stuffiness, sneezing, 

and itchy red eyes from summer to fall. 

• Her symptoms have occurred even with the use of intranasal steroids, antihistamines, anti-
allergy eye drops, and a leukotriene antagonist. 

• Both she and her parents would like her to try immunotherapy. 

• Her mother states that she herself was on immunotherapy as a child, and her symptoms 
“disappeared.” 

 
Allergy skin tests  

ragweed pollen 8 mm wheal 

Alternaria 10 mm wheal 

 
No significant reaction to other moulds tested (Cladosporium, Aspergillus, Penicillium) 

 
Worksheet
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Ragweed and Alternaria pollen prescription 
Treatment set 1 Treatment set 2 

Maintenance concentration final vial: 

• ragweed pollen: 5000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• ragweed pollen: 2500 PNU  

Maintenance concentration final vial: 

• Alternaria: 1000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• Alternaria: 500 PNU 

 
Explanation  

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• ragweed pollen, Alternaria 
o symptoms severe from mid-August to first frost, timed with 

ragweed pollen and Alternaria seasons 
o has positive skin tests to both  

Dosing 

CSACI recommended prescription — treatment set 1:  

• ragweed pollen: 5000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection:  
o ragweed pollen: 2500 PNU 

 
CSACI recommended prescription — treatment set 2:  

• Alternaria: 1000 PNU/mL  

• maintenance dose per 0.5 mL maintenance injection: 
o Alternaria: 500 PNU  

Note: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected labs estimated the dose of ragweed pollen 
corresponding to 1:200 w/v to be 5000 PNU/mL and the dose of 
Alternaria corresponding to 1:200 w/v to be 1000 PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient. 

Other 
considerations 

• Treatment of ragweed pollen only can be considered. 
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Problem 16 

Patient history and physical examination 
• An 18-year-old-female has severe allergic rhinitis and well-controlled asthma. 

• She sleeps in a basement with wall-to-wall carpets. 

• Antihistamines and intranasal steroids have not improved her rhinitis symptoms. 

• She would like to try allergen immunotherapy. 

• Her physical examination revealed edema of the nasal mucosa and wheezing. 

 
Allergy skin tests 

D. farinae  10 mm wheal 

D. pteronyssinus  15 mm wheal 

ragweed pollen 20 mm wheal 

Alternaria 10 mm wheal 

Cladosporium 12 mm wheal 

 
Worksheet
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Alternaria, ragweed pollen, and house dust mites prescription 
Treatment set 1 Treatment set 2 

Maintenance concentration final vial: 

• D. farinae: 1000 AU/mL  

• D. pteronyssinus: 1000 AU/mL  

• ragweed pollen: 5000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection  

• D. farinae: 500 AU  

• D. pteronyssinus: 500 AU 

• ragweed pollen: 2500 PNU 
 

Maintenance concentration final vial: 

• Alternaria: 1000 PNU/mL 
 
 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• Alternaria: 500 PNU 
 

Treatment set 3  

Maintenance concentration final vial: 

• Cladosporium: 1000 PNU/mL 
 
Number of dilutions: 4 
 
Final maintenance dose — 0.5 mL/injection:  

• Cladosporium: 500 PNU 
 

 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• house dust mites, ragweed pollen, Alternaria, and Cladosporium 
o patient’s symptoms are consistent with allergy to house dust 

mites, ragweed pollen, Alternaria, and Cladosporium, and her 
skin tests were positive to these allergens 

o mould extracts should not be mixed with each or with other 
allergen extracts, due to enzymatic activity 

Dosing 

CSACI recommended prescription — treatment set 1:  

• D. pteronyssinus or D. farinae: 2000 AU/mL  
o because of significant cross-reactivity between Der p 1 and 

Der f 1, 1000 AU/mL per allergen prescribed 

• ragweed pollen: 5000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
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o 500 AU each of Der p 1 and Der f 1, or 1000 AU total per dose 
o ragweed pollen: 2500 PNU  

 
CSACI recommended prescription — treatment set 2:  

• Alternaria: 1000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o Alternaria: 500 PNU 

 
CSACI recommended prescription — treatment set 3:  

• Cladosporium: 1000 PNU/mL 

• maintenance dose per 0.5 mL maintenance injection: 
o Cladosporium: 500 PNU 

 
Note: 

• For non-standardized allergens, the PNU dose that corresponds to 
1:200 w/v may vary across laboratories and pharmacies. 

• In this case, the selected labs estimated the dose of ragweed pollen 
corresponding to 1:200 w/v to be 5000 PNU/mL, the dose of 
Alternaria corresponding to 1:200 w/v to be 1000 PNU/mL, and the 
dose of Cladosporium corresponding to 1:200 w/v to be 1000 
PNU/mL. 

• We recommend contacting the manufacturer to determine the 
appropriate and up-to-date dose required for each patient.  

Other 
considerations 

• Patient’s asthma is well controlled. She should be given clear 
instructions that her asthma must remain well controlled and that she 
will not receive an injection if she is symptomatic from asthma. 
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Sublingual Immunotherapy (SLIT) 
SLIT presents a novel way to desensitize patients, by placing allergen tablets under the tongue. It has 
been available in Canada since 2013. Until that time, immunotherapy had only been administered by 
subcutaneous injection.  
 
Similar to SCIT, patients who receive SLIT demonstrate modulation of the immune system’s response to 
the allergen being administered, which results in increased tolerance to that allergen. It is currently 
available for the treatment of birch pollen, grass pollen, ragweed pollen, and house dust mite allergy. 
The products that are currently available have been studied in rigorous clinical trials. These studies 
showed that patients’ symptoms and medication requirements improved with SLIT, compared with a 
placebo. 
 
 Some advantages to SLIT compared with SCIT include improved safety, with fewer systemic allergic 
reactions, and the ability to administer the immunotherapy tablets at home after the first dose has been 
administered under medical supervision and found to be tolerable. Approximately 40% of patients 
develop local symptoms, such as oral itching, throat and ear discomfort, and oral swelling, as a side 
effect of SCIT. Generally, these reactions are short lived and typically occur during the first week or so of 
treatment. Pretreatment with non-sedating antihistamines may be helpful for local symptoms.  
 
There is a very small risk of more severe systemic allergic reactions with SLIT. Due to this small risk, 
some allergists may offer the patient an epinephrine autoinjector in case a reaction occurs at home. The 
risk of systemic allergic reactions is much lower with SLIT compared with traditional allergy injections. 
 
A number of questions remain, regarding SLIT. For example, there is little data regarding the use of 
multiple SLIT products together in a single patient. The long-term immunomodulatory effects of SLIT 
have been demonstrated, but more research is necessary on the risk of side effects, such as new or 
worsened eosinophilic esophagitis.8 
 

 
Amin HS, Liss GM, Bernstein DI. Evaluation of near-fatal reactions to allergen immunotherapy injections. J Allergy 
Clin Immunol. 2006;117(1):169–75. 

Golden DBK, Moffitt J, Nicklas RA, et al. Stinging insect hypersensitivity: A practice parameter update 2011. J 
Allergy Clin Immunol. 2011;127(4):852–4.e1–23. 

Joint Task Force on Practice Parameters. Allergen immunotherapy: A practice parameter. Ann Allergy Asthma 
Immunol. 2003;90(1 Suppl 1):1–40. 

Joint Task Force on Practice Parameters. Allergen immunotherapy: A practice parameter second update. J Allergy 
Clin Immunol. 2007;120(3 Suppl):S25–85. 

Lockey RF. Anaphylaxis in the allergy office. 2007 AAAAI Annual Meeting in San Diego, CA, February 2007. 

Nelson HS, Iklé D, Buchmeier A. Studies of allergen extract stability: The effects of dilution and mixing. J Allergy Clin 
Immunol. 1996;98(2):382–8. 

Vadas P. Prevention of anaphylaxis in the office setting. Members Dialogue, College of Physicians and Surgeons of 
Ontario, March 2001. 
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SLIT Products and Dosage 
 

Product Allergen Age indication (yr)* Dose Administration 

Oralair® grass 
pollen 

5–50  First: 100 IR 
Second: 200 IR 
Subsequent: 300 IR 

Take initial dose of 100 IR in 
office, 16 weeks before onset of 
grass pollen season; take 
second dose of 200 IR at home 
the following day; then, take 
300 IR per day at home until 
end of grass pollen season 

Grastek® grass 
pollen 

5–65 2800 BAU Take initial dose in office, 8–12 
weeks before grass pollen 
season; then, take daily dose at 
home until end of grass pollen 
season 

Ragwitek® ragweed 
pollen 

5–65 12 amb a 1-U Take initial dose in office, 12 
weeks before ragweed pollen 
season; then, take daily dose at 
home until end of season 

Acarizax® dust 
mite 

12–65 12 SQ-HDM Take initial dose in office, 
anytime throughout the year; 
then, take daily dose at home 
for 3–5 years if effective 

Itulatek® birch 
pollen 

18–65 12 SQ-Bet Take initial dose in office, 16 
weeks before birch pollen 
season; then, take daily dose at 
home throughout season 

* Please note that the age indications reflect the groups studied in clinical trials. Often SLIT is indicated 
outside of these age indications. 
 

Practical Tips for SLIT 
 

• After administration, advise patient to: 
o Avoid swallowing for 1 minute. 
o Avoid food and water for 5 minutes. 

• Skip a dose if an open wound is present in the oral mucosa (e.g., dental work with bleeding, 
canker sores), and resume the therapy when the wound is healed. 

• If the tablets are discontinued for >2 weeks, advise the patient to return to the allergist’s office 
to re-start the therapy under supervision.
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SLIT Practice Cases 
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Problem 17 
• A 35-year-old woman has a 10-year history of incapacitating rhinitis in the spring. 

• She works as a nuclear reactor inspector and travels the country for her job and for her sport, 
roller derby.  

• Due to her frequent travel, she has refused perennial immunotherapy. Even pre-seasonal 
immunotherapy is extremely difficult because she is not home for any extended period of time 
to receive the injections. 

 
Allergy skin tests 

grass pollen 6 mm wheal 

 
Worksheet 
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Grass pollen SLIT-tablet prescription 
 
Option 1: Oralair® (Stallergenes Greer) 
 

• Start daily tablets ideally 4 months before the expected grass pollen season (minimum of 2 
months before). The first dose (100 IR) is to be taken in the allergy clinic, with 30 minutes of 
observation afterwards.  
 

• Start-up kits are available from the manufacturer for the first few days, as follows:  
o Day 1: 1 x 100 IR tablet 
o Day 2: 2 x 100 IR tablets  
o Day 3: 1 x 300 IR tablet  

 

• A prescription must be written for the remainder, as follows:  
Rx: Oralair 300 IR tablets. Dispense 30. Refill 5. (It can also be dispensed for 2 or 3 months at a 
time with the appropriate number of repeats). 

 
Option 2: Grastek® (ALK) 
 

• Start daily tablets ideally 3 months before the expected grass pollen season (range 2–4 months 
before). The first tablet is to be taken in the allergy clinic, with 30 minutes of observation 
afterwards.  
 

• Start-up kits are available from the manufacturer, after which a prescription is written as: 
Rx: Grastek tablets 2800 BAU. Dispense 30. Refill 5. First tablet to be taken in the allergy clinic 
under observation. (It can also be dispensed for 2 or 3 months at a time with the appropriate 
number of repeats). 

 

Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• Two choices of grass pollen SLIT-tablet at this time: Grastek® (ALK) or 
Oralair® (Stallergenes Greer) 

Dosing • Grastek® tablets 2800 BAU or Oralair® 300 IR maintenance 

Other 
considerations 

• Patient is a candidate for SLIT, given that she cannot attend multiple 
doctor visits for injection therapy. 

• Other good candidates for SLIT include people with needle phobia.  
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Problem 18 

Patient history and physical examination 
• An 18-year-old male has had severe rhinoconjunctivitis in the late summer and fall for the past 2 

years. 

• His symptoms interfere with his sleep and summer soccer. 

• Antihistamines have not been helpful, and he dislikes intranasal steroids and has been non-
compliant with this treatment. 

• Injections were previously suggested, but he is extremely needle-phobic and refused. 
 

Allergy skin tests 
ragweed pollen 9 mm wheal 

 

Worksheet 
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Ragweed pollen prescription  
 
Ragweed pollen sublingual tablets: Ragwitek® (ALK) 
 

● Ideally, start tablets at least 12 weeks before the expected ragweed pollen season. 
 

● The first tablet is to be taken in the allergy clinic, with 30 minutes of observation.  
 

● Startup kits are available from the manufacturer, after which a prescription is written as: 
 
Rx: Ragwitek® 12 Amb a 1-Units (main ragweed pollen allergen). Dispense 30. Refill 5. First 
tablet to be taken in the allergy clinic under observation. It can also be dispensed for 2 or 3 
months at a time, with the appropriate number of repeats. 

 

Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• ragweed pollen 
o patient’s symptoms are timed with ragweed pollen season, 

and his skin test was positive to ragweed pollen 

Dosing • Ragwitek® 12 Amb a 1-Units 

Other 
considerations 

• Patient is a candidate for SLIT, given that he has needle phobia. 

• The side-effect profile of Ragwitek® is similar to grass pollen SLIT-
tablet. 
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Problem 19 

Patient history and physical examination 
• A 45-year-old female teacher has a 15-year history of nasal obstruction, nasal/ocular pruritus, 

and rhinorrhea. 

• The symptoms are bothersome year-round and worsen in late August and early September. 

• Combination antihistamines and intranasal steroids have not really worked for her. 

• She has vasovagal symptoms with injections and also cannot miss work for injections. 

• This consultation is in November. 
 

Allergy skin tests 
dust mite 10 mm wheal 

ragweed pollen 11 mm wheal 

 

Worksheet 
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Dust mite and ragweed pollen prescription 
• dust mite sublingual tablets: Acarizax® 12 SQHDM 

• ragweed pollen sublingual tablets: Ragwitek® 12 amb a-1U 
 

Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• dust mite, ragweed pollen 
o patient’s symptoms are consistent with allergy to dust mite 

and ragweed pollen, and her skin tests were positive to these 
allergens 

Dosing 

• For safety reasons, when Acarizax® 12 SQHDM and Ragwitek® 12 amb 
a 1-U tablets are used at the same time, they are first taken 
separately, but if they are tolerated for 2 weeks, they can be taken 
together. 

Other 
considerations 

• Patient is a candidate for SLIT, given the barriers she faces to SCIT 
(i.e., side effects from injections, prohibitive work schedule). 
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Problem 20 
 

Patient history and physical examination 
• A 23-year-old male medical student has a 5+ year history of nasal obstruction, with only minimal 

sneezing, nasal/ocular pruritus, and rhinorrhea. 

• His symptoms are especially bothersome in the mornings. 

• He finds intranasal steroids and oral antihistamines only minimally helpful. 

• Due to his school schedule, he cannot attend weekly injections. 

• He has very minimal pet exposure. 
 

Allergy skin tests 
dust mite 8 mm wheal 

cat 12 mm wheal 

 

Worksheet 
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Dust mite prescription 
 
Dust mite sublingual tablets: Acarizax® 12 SQ-HDM 
 

• Dust mite SLIT is indicated for people aged 12–65 years with perennial allergic rhinitis. 
 

• The tablets can be started anytime. The first tablet is to be taken in the allergy clinic, with 30 
minutes of observation.  
 

• Startup kits are available from the manufacturer, after which a prescription is written as: 
Rx: Acarizax® 12 SQ-HDM. Take 1 tablet sublingually daily. First dose to be taken in allergist 
office. Dispense 90. Refill 3.  

 

Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• dust mite 
o patient’s symptoms are consistent with dust mite allergy, and 

his skin test was positive to dust mite 
o patient’s exposure to pets is very minimal, so cat not 

prescribed 

Dosing 
• Each 12 SQ-HDM tablet is taken sublingually, once per day for a 3-

year period. 

Other 
considerations 

• Patient is a candidate for SLIT, given the barriers he faces to SCIT (i.e., 
prohibitive school schedule). 
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Problem 21 
  

Patient history and physical examination 
● A 30-year-old male engineer is seen in late summer for a 20-year history of nasal obstruction, 

nasal/ocular pruritus, and rhinorrhea. 
● His symptoms are especially bothersome from spring to late fall, and they interfere with sleep 

and outdoor activities. 
● Antihistamines and intranasal steroids have not been completely effective. 
● He is interested in immunotherapy but travels regularly for work and can’t be available for 

injections. 
  

Allergy skin tests 
tree pollen mix 8 mm wheal 

birch pollen 9 mm wheal 

grass pollen 10 mm wheal 

ragweed pollen 11 mm wheal 

 

Worksheet 
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Tree (birch), grass, and ragweed pollen prescription 
 

• Birch sublingual tablets: Itulatek12® SQ-Bet 
 

• Grass pollen sublingual tablets: 
o Grastek®: 2800 BAU (Timothy grass pollen)  

or 
o Oralair®: 300 IR maintenance (5 grass pollens) 

 

• Ragweed pollen sublingual tablets: Ragwitek® 12 Amb a-1U 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.)  

Choice of 
allergen(s) 

• birch, grass (Timothy), and ragweed pollens 
o patient’s symptoms are consistent with allergy to birch, 

grass, and ragweed pollens, and his skin tests were positive 
to these allergens 

Dosing • Each tablet of pollen SLIT is continued for 6 months. 

• For safety reasons, when the tables are used at the same time, they 
are first taken separately, but if they are tolerated for 2 weeks, they 
can be taken together. 

• Itulatek® is taken in the AM and Grastek®/Oralair® in the PM for 2 
weeks. If tolerated, they can be taken immediately one after the 
other during the period of overlap. 

• With the start of Ragwitek®, Grastek®/Oralair® is taken in the AM 
and Ragwitek® in the PM for 2 weeks. If tolerated, they can be taken 
immediately one after the other during the period of overlap. 

• If Acarizax® is given with two pollens, there may be some time when 
three tablets overlap. As before, the tablets should be taken 
separately for 2 weeks to confirm tolerance. 

Other 
considerations 

• Patient is a candidate for SLIT, given the barriers he faces to SCIT 
(i.e., prohibitive travel schedule). 

• We generally recommend using individual tree pollen extracts rather 
than “tree pollen mix” for skin testing and immunotherapy. When 
tree pollen mix is used, it is important to know the specific pollens 
included in the mix and whether they are relevant to your 
geographic area. See “Tree Pollens” (pp. 25) and “Other 
considerations” in Problem 6 (pp. 42) for more information. 
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Pre-seasonal Immunotherapy 
 
Pre-seasonal SCIT is an alternative to conventional SCIT described above. It is alum-precipitated, which 
results in a prolonged release of the allergen. Whereas conventional SCIT requires 20–25 weekly 
injections to build up to maintenance dose, patients on pre-seasonal SCIT can reach therapeutic benefit 
in 7–9 weekly injections. Once the top dose has been reached, the benefit is sustained for the duration 
of that pollen season. The therapy is then repeated annually before each respective pollen season. 
 
There is a paucity of data supporting the efficacy and safety of pre-seasonal SCIT. Nevertheless, it has 
been used successfully by many allergists in Canada. 
 
At the time of this publication, allergen extracts for pre-seasonal SCIT are available for tree, grass, and 
ragweed pollens. However, ALK announced in June 2023 that it would be discontinuing its Center-Al® 
product line of alum-precipitated allergen extracts. The remaining Center-Al® stock is scheduled to 
expire in May 2025. The availability of other alum-precipitated extracts may also potentially change in 
the future. 
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Problem 22 

Patient history and physical examination 
• A 42-year-old man has a history of troublesome springtime allergic rhinoconjunctivitis over the 

past several years. 

• Adequate medical therapy has not been sufficient to control his symptoms, which are now 
interfering with work and sports. 

• The referring physician has suggested immunotherapy, and the patient is very interested. 
 

Allergy skin tests 
grass pollen 8 mm wheal 

 
You would like to offer him regular SCIT, but it is February by the time you see him in consultation, and 
there isn’t enough time for regular SCIT.  

 
Worksheet 
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Pre-seasonal grass pollen immunotherapy prescription 
Treatment set 1 (example: Center-Al®) 

For example, Center-Al® grass pollen immunotherapy 

• 9 injections, 1 week apart, to begin immediately 

• injections should be completed 1–2 months prior to the season 
 
3 vial set: 50 PNU, 500 PNU, 5000 PNU 
Final maintenance dose — 0.3 mL/injection:  

● alum-precipitated grass pollen: 1500 PNU/inj 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• grass pollen 
o patient’s symptoms are timed with grass pollen season, and 

his skin test was positive to grass pollen 

Dosing 
• The pre-seasonal injection would need to be re-administered the 

following year, for several consecutive years. 

Other 
considerations 

• Pre-seasonal therapy to grass pollen is appropriate, since it is too late 
(February) to start year-round immunotherapy. 

• The main benefit of pre-seasonal injections is the reduced number of 
doses required to reach maintenance, which allows the 
immunotherapy to be used as a pre-seasonal product. 

• The products are alum-precipitated, which result in a slower, more 
prolonged release of the allergen. 

 
Allergy Canada LTD dosing 

Vial number Dose Amount Total PNU/injection 

1  
(1000 PNU/mL) 

1 0.15 mL 150 

2 0.3 mL 300 

3 0.6 mL 600 

2  
(5000 PNU/mL) 

4 0.1 mL 1000 

5 0.15 mL 1500 

6 0.25 mL 2500 

7 0.4 mL 4000 



89 Canadian Society of Allergy & Clinical Immunology • 2024 

 

 

Problem 23 

Patient history and physical examination 
• A 38-year-old female has severe allergic rhinitis symptoms from late summer to fall. 

• She has tried intranasal steroids and antihistamines, without significant improvement. 

• She has had symptoms for 4 years. 

• Her physical examination was normal. 
 

Allergy skin tests 
birch pollen 4 mm wheal 

ragweed pollen 6 mm wheal 

 
Worksheet 
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Pre-seasonal ragweed pollen prescription 
• Pollinex-R® to be started in June (pending availability) 

• four injections in total, given as one injection per week 

 
Explanation 

Rationale for 
immunotherapy 

 Significant symptoms of allergic rhinitis/conjunctivitis 
 Quality of life impairment 
 Timing of symptoms consistent with evidence of relevant sensitization  
 Inadequate response to or side effects with medication 
 Occupational indication for immunotherapy 
 Patient preference for immunotherapy 
 No contraindications to immunotherapy (poor adherence, poorly 

controlled/severe asthma, beta blockers, etc.) 

Choice of 
allergen(s) 

• ragweed pollen 
o patient’s symptoms are timed with ragweed pollen season, 

and her skin test was positive to ragweed pollen 

Dosing 

• Pollinex-R® 2150 PNU in 0.5 mL (top dose). In general, treatment with 
Pollinex-R® would be repeated each year for a number of years. 

• NB: Alum-precipitated ragweed pollen extracts are also available for 
short courses of pre-seasonal immunotherapy. These are less 
expensive than Pollinex-R® but require more injections (typically 7–9). 

Other 
considerations 

• Ragweed pollen SLIT (Ragwitek)® and perennial SCIT with ragweed 
pollen are also effective options. 

• Please note: Pollinex-R® has not been available for the last few years. 
Contact the manufacturer to check on the current availability. 
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Venom Immunotherapy (VIT) 
Hymenoptera stings can cause reactions that range from local reactions to life-threatening anaphylaxis. 
The reported rate of Hymenoptera-induced systemic allergic reactions is 0.4–0.8% in children and 3% in 
adults. Those with life-threatening reactions to Hymenoptera have a 60% risk of experiencing a similar 
reaction if stung again. Reaching a VIT maintenance dose of 100 mcg can reduce this risk to <5%. VIT is 
the most effective form of immunotherapy. Thus, identifying patients at highest risk, testing them to 
appropriate insect venoms, and prescribing the corresponding VIT can be life-saving. Conversely, 
patients who experience large local reactions and even systemic cutaneous reactions are not at 
particularly increased risk of anaphylaxis (<5%). They may not require testing or immunotherapy at all.  
 
Assessing a patient for Hymenoptera allergy starts with the taking of a detailed history and ordering of 
diagnostic tests to identify the culprit insect. Common culprit insects include yellow jacket, yellow and 
white-faced hornets, wasp, and honeybee. Often, patients are unable to identify the specific insect that 
has stung them, and testing is usually performed to all of the above species. Cross-sensitization and 
immunologic cross-reactivity are extensive between hornet venoms and yellow jacket venoms, 
somewhat less extensive between hornet/yellow jacket and wasp venoms, and less common between 
honeybee and other venoms. A one-step intradermal (ID) test with 0.02 mL of 1 mcg/mL concentration 
of each venom is the most common testing method. The Practice Parameter recommendation is to 
begin with ID at 0.01 mcg/mL before proceeding to ID at 0.1 and 1.0 mcg/mL as needed. Serum specific 
IgE is also available to confirm skin test results or for cases when skin testing cannot be performed. 
Stinging insect venoms have variable cross-reactivity, and thus it is up to the allergist to interpret the 
results and prescribe the correct immunotherapy.  
 
VIT protocols vary among allergists, but a modified rush protocol is used in many centres to build 
patients up to a maintenance dose within 6-8 weeks. A maintenance dose is given every 4 weeks for the 
first year, then gradually increased to 6–12-week intervals. The total duration of VIT is typically 3–5 
years, but it may be indefinite in select populations (see below).  
 
VIT is generally well tolerated, with systemic reactions occurring at lower frequency than in aeroallergen 
SCIT. Longer or indefinite duration of immunotherapy may be considered in certain circumstances, such 
as when the patient has: a history of very severe reaction to sting; systemic reaction to sting or VIT, 
while receiving VIT; honeybee-induced anaphylaxis; mast cell disorder; or frequent exposure. Quality of 
life factors may also be considered.9 

 
Brown SGA, Wiese MD, van Eeden P, et al. Ultrarush versus semirush initiation of insect venom immunotherapy: A 
randomized controlled trial. J Allergy Clin Immunol. 2012;130(1):162–8.  

Golden DBK, Breisch NL, Hamilton, RG, et al. Clinical and entomological factors influence the outcome of sting 
challenge studies. J Allergy Clin Immunol. 2006;117(3):670–5.  

Golden DBK, Demain J, Freeman T, et al. Stinging insect hypersensitivity: A practice parameter update 2016. Ann 
Allergy Asthma Immunol. 2017;118(1):28–54.  

Quirt JA, Wei X, Kim J, et al. Venom allergy testing: Is a graded approach necessary? Ann Allergy Asthma Immunol. 
2016 Jan;116(1):49–51.  

Reisman RE. Natural history of insect sting allergy: Relationship of severity of symptoms of initial sting anaphylaxis 
to re-sting reactions. J Allergy Clin Immunol. 1992;90(3 Pt 1):335–9.  

Simioni L, Vianello A, Bonadonna P, et al. Efficacy of venom immunotherapy given every 3 or 4 months: A 
prospective comparison with the conventional regimen. Ann Allergy Asthma Immunol. 2013;110(1):51–4. 
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Problem 24 

Patient history and physical examination 
• A 32-year-old female amateur bee-keeper was stung on the back of the neck. 

• Within 5 minutes, she had itching of her hands and the soles of her feet. 

• Within 10 minutes, she had generalized hives and chest tightness. 

• She drove to the emergency department, where she received epinephrine, salbutamol, and 
diphenhydramine. 
 

Venom skin tests 
 0.1 mcg/mL intradermal 1 mcg/mL intradermal 

honeybee 5 mm wheal 8 mm wheal 

yellow jacket negative negative 

yellow hornet negative negative 

white-faced hornet negative negative 

wasp negative negative 

 
Worksheet
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Honeybee prescription 
• VIT with honeybee venom: 

o Start at 0.1 mL of a 0.1 to 1.0 mcg/mL solution. 
o Increase the dosing according to the product monograph’s standard schedule, to a 

maintenance dose of 1 mL of a 100 mcg/mL solution for honeybee. 
o After build-up dosing is completed, injection interval is usually increased to monthly. 
o The immunotherapy is typically continued for 5 years, but extended or indefinite 

therapy should be considered in active beekeepers. 

 
Explanation 

Rationale for VIT 

 Symptoms of anaphylaxis to insect sting 
 Occupational indication for VIT 
 No contraindications to VIT (poor adherence, poorly controlled/severe 

asthma, etc.) 

Choice of 
allergen(s) 

• honeybee 
o severe allergic reaction after a honeybee sting 
o positive skin test 

Dosing 
• Standard maintenance dose for honeybee immunotherapy is 100 mcg 

administered as 1 mL of 100 mcg/mL, injected monthly.  

Other 
considerations 

• Many allergists use a variation (often abbreviated) of the product 
monograph for build-up scheduling. 

• Because this patient is working as a beekeeper, an epinephrine auto-
injector may be prescribed. The prescription and carriage of 
epinephrine are optional once the patient has reached the 
maintenance dose.  
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Problem 25 

Patient history and physical examination 
• A 36-year-old male was stung on the right hand while barbecuing at his house. 

• He did not see the stinging insect, but the sting was painful. 

• Within 10 minutes, he developed wheezing, dyspnea, rhinoconjunctivitis, and angioedema of 
the lips. He experienced a transient loss of consciousness. 

• 911 was called, and the paramedics treated him with two doses of epinephrine. 

 
Venom skin tests 

 0.1 mcg/mL intradermal 1 mcg/mL intradermal 

honeybee negative negative 

yellow jacket 24 mm wheal not done 

yellow hornet 18 mm wheal not done 

white-faced hornet 18 mm wheal not done 

wasp negative negative 

 
Worksheet
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Yellow jacket prescription 
• VIT with yellow jacket: 

o Start at 0.1 mL of a 0.01 mcg/mL solution. 
o Increase the dosing according to product monograph’s standard schedule, to a 

maintenance dose of 1 mL of a 100mcg/mL solution for yellow jacket. 
o After the maintenance dose is reached, the injection interval can be increased to 

monthly, 
 

Explanation 

Rationale for 
immunotherapy 

 Symptoms of anaphylaxis to insect sting 
 Occupational indication for VIT 
 No contraindications to VIT (poor adherence, poorly controlled/severe 

asthma, etc.) 

Choice of 
allergen(s) 

• yellow jacket 
o anaphylaxis to an unidentified insect sting and positive skin 

tests to yellow jacket, yellow hornet, and white-faced hornet 
o because of cross-reactivity, yellow jacket VIT will also protect 

against allergy to hornets 

Dosing 
• Maintenance dosing for yellow jacket immunotherapy is 100 mcg, 

administered as a 100 mcg/mL injection monthly. 

Other 
considerations 

• Many allergists use a variation (often abbreviated) of the product 
monograph for build-up scheduling. 

• In the opinion of some authors, if the insect can be clearly identified, 
the VIT need only contain that specific venom. Other authors 
recommend that the extract contain venoms from all insects to which 
the patient had positive skin tests (mixed vespid with a maintenance 
dose of 300mcg administered as a 300mcg/mL injection monthly).  

• Serum tryptase should be obtained to rule out a mast cell disorder. 

• For this patient, life-long immunotherapy may be recommended 
because of the severity of the reaction.  

• The prescription and carriage of epinephrine are optional once the 
patient has reached the maintenance dose 
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Appendix: Sample Dosing Schedule: Stallergenes Greer 
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Appendix: Sample Dosing Schedule: Omega  
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Appendix: Sample Dosing Schedule: Allergy Canada 
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Appendix: Sample Dosing Schedule 
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PLEASE NOTE: Schedules differ in the rate of progression of dosing in vial 4. In some protocols, a 0.07 mL 
dose is added to vial 4. 
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