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Introduction
The first detailed description of canine atopic dermatitis 
(AD) was by Wittich (1941) who demonstrated allergic 
sensitisation to ragweed pollen and response to allergen-
specific immunotherapy (ASIT). So ASIT has been known 
as a therapeutic tool for canine atopic dermatitis for close 
to 73 years! The International Committee for Allergic 
Diseases co-ordinates and reviews scientific and clinical 
research into the following areas of AD:
• Pathogenesis
• Clinical diagnosis
• Allergy testing
• Allergen-specific immunotherapy
• Evidence-based treatment guidelines
This highlights the scientific and clinical importance of 
allergy testing and ASIT in the effective management of 
canine AD.
AD is a common diagnosis in veterinary dermatology 
affecting up to 10 % of the canine population. A key factor 
in the pathogenesis of the clinical manifestations of atopy 
is the presence of high levels of allergen-specific IgE with 
cross-linking of this IgE on the surface of mast cells 
resulting in mast cell degranulation. Release of 
inflammatory cytokines from degranulating mast cells is 
responsible for many of the clinical signs associated with 
AD. It should be appreciated, however, that canine AD is a 
complex and multifactorial disease involving immune 
dysregulation, allergic sensitisation, skin barrier defects, 
microbial colonisation and environmental factors.
Although numerous treatments exist for AD, many have 
significant side effects and drawbacks and not all are 
universally effective. ASIT is the only proven treatment for 
AD that works through reversing the underlying 
immunopathogenesis of the disease. It has the added 
advantage of being virtually free of serious adverse effects, 
even with prolonged use, offering substantial, long-lasting 
relief in many patients.

Allergy Serology
Favorot et al. (2010) published a robust set of historical 
and clinical criteria consistent with a diagnosis of AD:
• Onset of signs under 3 years of age
• Dog living mostly indoors
• Glucocorticoid-responsive pruritus
• Pruritus before skin lesions
• Affected: front feet
• Affected: ear pinnae

• Non-affected: ear margins
• Non-affected: dorsolumbar area   
There are also significant breed variations in the history 
and clinical presentation of canine AD. However, it is 
important to remember that none of these criteria are 
pathognomonic. Therefore, diagnosis of AD still remains a 
diagnosis of exclusion and it is critical to eliminate 
ectoparasites and evaluate the role of food.
In an animal with these historical and clinical criteria, the 
presence of allergen-specific IgE is considered highly 
significant. Under such circumstances the allergen-specific 
IgE confirms the patient’s hypersensitivity to that particular 
allergen, which enables appropriate selection of specific 
allergens for inclusion in an ASIT vaccine. Allergy 
serology should not be used as a front-line diagnostic test 
for canine AD; the clinical diagnosis of AD should have 
been made prior to testing.

Measurement of allergen-specific IgE
This can be estimated by intradermal skin testing (IDST) 
or quantified by IgE serology. The main advantages of 
allergen-specific IgE serology over IDST are:
- serology is objective and reproducible 
- only blood is drawn, no physical intervention or 

hospitalisation is required
- does not interfere with sensitisation status
- easy and convenient for patient and owner
- no anti-allergic drug withdrawal is required for allergy 

serology.
Evidence-based studies have provided no evidence of anti-
allergic drug withdrawal prior to allergen-specific IgE 
serological tests for oral cyclosporine or prednisone / 
prednisolone. For intra-dermal skin testing, on the other 
hand, optimal withdrawal times are antihistamines             
(7 days), oral glucocorticoids (14 days), topical/otic 
glucocorticoids (14 days) and cyclosporine (0 days). 
Serum IgE levels are extremely low when compared to 
IgG; in fact, for every IgE antibody there are more than          
10 000 IgG antibodies. It should be appreciated that IgG 
also binds with allergens and therefore there is huge 
opportunity for cross reaction. Hence, serological assays 
based on the use of monoclonal or polyclonal anti-IgE 
antibodies are complicated by cross reaction with IgG, 
producing false positive results. To specifically identify 
only IgE in serum, one needs to make use of IgE’s unique 
affinity for binding to mast cells and basophils. No other 
class of immunoglobulin is able to perform this.
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The Heska Allercept serology assay is an IgE-specific        
Fc-epsilon receptor test (mast cell receptor). Therefore, this 
system is specific for the detection of IgE alone; it will not 
identify any other Ig class. Due to the complete absence of 
any IgG cross-reaction in this system, the Allercept assay 
is capable of detecting IgE in serum down to extremely 
low concentrations, making it ideally suited for the purpose 
of allergen selection in an immunotherapy vaccine.

Can allergy serology be used to diagnose food allergy?
The short answer is “no”. This is supported by many 
scientific studies published in international refereed 
journals. Evaluation of IDST and serum allergen specific 
IgE responses, following oral challenge with dietary 
antigens, failed to demonstrate any statistically significant 
positive responses. Therefore, IDST and serum allergen 
specific IgE can not be used to predict clinical food 
hypersensitivity. 
Ingestion of food items can result in acute urticaria 
associated with IgE hypersensitivity, mixed IgE-mediated, 
non-IgE-mediated and late-phase IgE responses. These 
responses are likely restricted to the gastrointestinal tract, 
thus explaining why serum IgE and IDST are not useful 
tools in the diagnosis of dietary hypersensitivity. Atopic 
dogs are known to have significantly higher levels of 
serum IgE than clinically normal dogs. Atopics are also 
predisposed to the development of feed hypersensitivity. 
Recent studies have shown that many atopic dogs exhibit 
signs of AD when challenged with food items to which 
they may become spontaneously allergic.  

Interpretation of IgE-specific serological results
Quantitative assessment of serum IgE levels can only be 
achieved with the IgE-specific Fc-epsilon receptor test. A 
test is considered positive if it is above a certain cut-off 
level. These positive results are then correlated to:
• History of exposure of the patient to the allergen in 

question.
• Cross reactivity of allergens within botanical groups of 

related weed, tree or grass pollens.
• Level of IgE if more than 12 allergens are positive.  

Therapy for AD in Dogs
The International Committee for Allergic Diseases 
recommends a multifaceted approach to the treatment of 
dogs with AD.  
Acute flares should be treated with a combination of non-
irritating baths and topical glucocorticoids, once an attempt 
has been made to remove the suspected causes of the flare. 
Oral glucocorticoids and antimicrobial therapy must be 
added when needed. Currently recognised flare factors 
include food, flea and environmental allergens, 
Staphylococcus bacteria and Malassezia yeasts. Skin and 
coat hygiene and care must be improved by bathing with 
non-irritating shampoos and dietary supplementation with 
essential fatty acids. Strict ectoparasite control is 
mandatory. The severity of the pruritus and skin lesions 

can be reduced with a combination of anti-inflammatory 
drugs.  
For the treatment of chronic atopy consider avoidance of 
factors that trigger AD, improving skin barrier function by 
bathing with non-irritating shampoos; dietary 
supplementation with essential fatty acids, ASIT, 
administration of anti-inflammatory medications with 
evidence of good efficacy including topical and oral 
glucocorticoids, oral cyclosporin / topical tacrolimus and 
anti-pruritic agents such as the Janus kinase inhibitor 
oclacitinib. 
Currently medications with good evidence of high efficacy 
include topical and oral glucocorticoids and calcineurin 
inhibitors such as oral cyclosporin and topical tacrolimus. 
Mastnib, a selective tyrosine kinase inhibitor capable of 
down-regulating mast cell functions, has proven to be an 
effective and mostly well-tolerated treatment for canine 
AD, including severe and refractory cases. Oclactinib a 
novel selective anti-pruritic Janus kinase inhibitor is 
registered in the USA and EU for the control/treatment of 
pruritus associated with AD and control/treatment of dogs 
with AD. Oclactinib provides rapid, effective and safe 
control of canine AD. 
Many of these modalities have significant side effects and 
drawbacks, however, and not all are universally effective. 
ASIT is the only proven treatment for AD that works 
through reversing the underlying immunopathogenesis of 
the disease with the added advantages of being virtually 
free of serious adverse effects, even with prolonged use, 
offering substantial, long-lasting relief in many patients.

Allergen-Specific Immunotherapy (ASIT)
ASIT should be offered, whenever feasible, in an attempt 
to prevent recurrence of clinical signs upon further 
exposure to environmental allergens to which the patient is 
hypersensitive. Recent studies in dogs have shown that 
ASIT induces IgG-blocking antibodies to relevant allergens 
in canine AD.  
Numerous publications in peer-reviewed international 
journals and proceedings of dermatology congresses that 
indicate that ASIT vaccines (both subcutaneous and 
sublingual) produce a good to excellent response in more 
than 70% of canine patients and 60-78% of feline patients, 
based on the results of intradermal testing.  
ASIT is indicated in dogs with a diagnosis of AD where 
allergen contact with positive allergens identified on 
allergy serology is unavoidable and symptomatic anti-
inflammatory therapy is either ineffective or associated 
with unacceptable side-effects. Most studies indicate that 
age at disease onset, age at commencement of 
immunotherapy and duration of the disease prior to therapy 
do not influence the success rate of ASIT. Recent 
publications showed no correlation between the efficacy of 
ASIT and number of allergens used in the vaccine.  
ASIT has emerged as an important and useful tool in the 
long-term management of skin disease in atopic patients. 
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Allergen avoidance, prevention of allergen contact, 
antimicrobial therapy, pharmacotherapy 
(immunosuppressive / immunomodulatory agents) and  
immunotherapy are crucial in the therapeutic management 
of atopic patients. Pharmacotherapy is frequently needed 
when a rapid and short-term response is required or when 
allergen avoidance is difficult or impossible to implement, 
while ASIT is utilised as a long-term therapy that reduces 
or eliminates the need for pharmacotherapy.
Oclactinib has provided an excellent option for controlling 
clinical pruritus in the initial stages of ASIT. This Janus 
kinase inhibitor targets IL-31, a cytokine which induces 
pruritus in dogs, so does not have any immunosuppressive 
or immunomodulatory effects which could have a 
detrimental effect on the immune response to ASIT.  

Vaccines
Heska’s Immucept range of ASIT vaccines is available in 
two forms, namely an injectable form given by 
subcutaneous injection every 2–4 weeks and the new, sub-
lingual immunotherapy (SLIT) vaccine.
Time to efficacy with subcutaneous injection ASIT varies 
from up to 8 months with aqueous allergens and 9 months 
with alum-precipitated allergens. Those which have not 
responded by this time are unlikely to. In cats response 
times were 1–4 months and horses 8–12 months, 
respectively. Sublingual ASIT, on the other hand, tends to 
show far more rapid clinical response with some dogs 
showing significant improvement in 3 months, while many 
have substantial improvement by 6 months. 
The new SLIT-option ASIT vaccine involves administering 
the allergen extracts under the tongue from a pump type 
dispenser bottle rather than by injection. Recent studies 
have demonstrated similar response rates to subcutaneous 
ASIT. Adverse events and safety concerns, efficacy and 
ease of application were contributing factors for the 
development of the sublingual form of immunotherapy.
These SLIT vaccines have an excellent safety record due to 
the unique nature of antigen capture at this sublingual site. 
This oral immune site comprises various antigen-
presenting cells (Langerhans cells, myeloid and 
plasmacytoid dendritic cells) with a distinct location in the 
mucosa and sub-epithelial lamina propria. All of these 
dendritic cells series are tolerogenic (immune tolerance) 
supporting the differentiation of Th1 and IL-10 producing 
regulatory CD4+ T cells resulting in induction of 
peripheral (skin, respiratory tract) tolerance to allergens. 
The oral mucosa also contains limited numbers of mast 
cells and eosinophils mainly located in the deep 
submucosa, explaining the good safety profile of SLIT.
Pet owners now have the choice of either “Shots” or 
“Drops”. Owner compliance can be maximised by allowing 
pet owners to consider the following facets when making 
their selection of either injection or under-the-tongue 
application:

Client schedule and convenience factors: SLIT vaccines 
do not require refrigeration while injection formulations 
do. Some clients may find daily under-the-tongue 
application more convenient and easier that injection  
every 14 days.
Client aversion to needles: Some clients are fearful          
of needles and find it difficult to inject their pets.             
Oral application of vaccine would be hassle-free for           
such clients.
Animal co-operation factors: Most pets find the SLIT 
preparations palatable and view them as a treat. Head-shy 
animals could be problematic. Most animals also tolerate 
injections at home quite well.
Anaphylactic reactions: Anaphylactic reactions to SLIT 
formulations are much less common than to injections.
History of failure of injection ASIT: In animals that 
experience no clinical benefit from injection 
immunotherapy, SLIT is still a consideration as >50% of 
“injection failure” dogs improve with SLIT.
Mold/fungal allergens: Ideally fungal extracts for 
injection ASIT should not be mixed with other allergens, 
but rather given by separate injection. Fungal allergens can 
be included in the same vial for SLIT formulations.
Another exciting development is that SLIT vaccines used 
in human atopics are usually only administered for a period 
of 2–5 years. If the patient is stable after this time, the 
effect appears to be permanent in nearly all cases. Whether 
the same applies in animals is unknown at this early stage.
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Multiple-choice questions
 (Choose one answer)

QUESTION 1
What percentage of the canine population is reported to 
be affected by atopic dermatitis?
A.  Up to 10%
B.  < 5%
C.  > 15%
D.  > 20%
E.  > 30%
QUESTION 2
Which of the following is considered a key factor in the 
development of the clinical syndrome of atopic 
dermatitis?
A.  High levels of IgG
B.  Presence of allergen-specific IgM
C.  Cross linking of IgE on mast cells inducing degranulation
D.  Release of cytokines from degranulating eosinophils
E.  Circulating eosinophilia

QUESTION 3
Which is the only proven treatment for atopic dermatitis 
which reverses the immunopathogenesis of the disease?
A.  Corticosteroids
B.  Anti-histamines
C.  Non-steroidal anti-inflammatories
D. Cyclosporin
E.  Allergen-specific immunotherapy

QUESTION 4
Which of the following historical and clinical data is 
NOT consistent with canine atopic dermatitis?
A.  Glucocorticoid-responsive pruritus
B.  Onset of clinical signs after 5 years of age
C.  Pruritus before skin lesions
D.  Affected front feet
E.  Affected ear pinnae
QUESTION 5
Which of the following statements pertaining to allergy 
serology is FALSE?
A.  Serology is objective and reproducible
B.  Serology does not interfere with sensitisation status
C.  Anti-allergic drug withdrawal is required prior to allergy   

 serology
D.  Easy and convenient for patient and owner
E.  For serology only blood is drawn, no physical 

intervention or hospitalisation required

QUESTION 6
Which of the following are not currently considered an 
acute flare factor for canine atopic dermatitis?
A.  Food
B.  Fleas
C.  Staphylococcus bacteria
D.  Dermatophytes
E.  Mallasezia yeasts
QUESTION 7
Which of the following medications do NOT have good 
evidence of high efficacy in the treatment/control of 
atopic dermatitis in dogs?
A.  Glucocorticoids
B.  Cyclosporin
C.  Tacrolimus
D.  Mineralocorticoids
E.  Oclactinib
QUESTION 8
Which of the following treatment  modalities has an 
excellent safety record?
A. Intravenous glucocorticoids
B. Sub-lingual allergen-specific immunotherapy
C. Anti-histamines
D. Subcutaneous allergen-specific immunotherapy
E. Mastnib
QUESTION 9
In what percentage of canine patients on vaccination 
programs is allergen-specific immunotherapy (ASIT) 
reported to be effective?
A.  Up to 70% 
B.  > 70%
C.  > 75%
D.  > 80%
E.  > 85%
QUESTION 10
Which of the following statements about sublingual 
immunotherapy (SLIT) vaccines is INCORRECT?
A. SLIT vaccines do not require refrigeration
B. Anaphylactic reactions to SLIT formulations are much  

less common than to injections
C. Animals that experience no clinical benefit from 

injection immunotherapy, SLIT is still a consideration      
as >50% of  “injection failure” dogs improve              
with SLIT

D. Most pets find the SLIT preparations palatable and view  
them as a treat

E. SLIT vaccine only needs to be applied every 3 weeks
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