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Azathioprine 

THERAPEUTICS
SNAPSHOT
PEER REVIEWED

In dogs, azathioprine can be used as a steroid-sparing 
medication for immunosuppression.

6-MP = mercaptopurine, TPMT = thiopurine methyltransferase

Alexander Werner, VMD, DACVD
Animal Dermatology Center
Studio City, California

Azathioprine works as an adjunctive and steroid-sparing medication during 
initial stages of immunosuppression. 
• �Clinical indications include immune-mediated hemolytic anemia or 

thrombocytopenia, immune-mediated polyarthropathy, inflammatory CNS 
disease, autoimmune dermatoses, acquired myasthenia gravis, and 
inflammatory bowel disease.

Azathioprine, a prodrug, is metabolized in the liver to 6-MP (also known as 
mercaptopurine), an antimetabolite that inhibits the enzyme responsible for 
purine synthesis, preventing DNA synthesis and, therefore, cell proliferation. 
• �6-MP is subsequently metabolized by several enzymes, the most important being 

thiopurine methyltransferase (TPMT).  
	 —Low TPMT activity correlates with increased myelosuppression in humans.  
	 —�TPMT activity in dogs is similar to that in humans and is significantly higher 

than that in cats and horses. 
	 —�Because low TPMT activity in cats correlates with a clinical finding of 

significant azathioprine-induced myelosuppression, use in cats is generally 
contraindicated.

Effects associated with azathioprine include 
• Compromise of RNA synthesis through thioguanosine triphosphate incorporation
• Blocking of T-cell activation
• �Increased apoptosis of activated T-cells by preventing upregulation of the  

pro-survival protein Bcl-xL
• �Proliferating T- and B-lymphocytes lack nucleoside salvage pathways and are 

particularly sensitive to azathioprine

Clinical Applications

www.plumbstherapeuticsbrief.com


March 2015  Plumb’s Therapeutics Brief 17

ALEXANDER WERNER, VMD, DACVD, is 
owner of Animal Dermatology Center in 
Studio City and Westlake Village, California, 
and Reno, Nevada. He has authored 
dermatology articles and book chapters 
and lectures nationally. Dr. Werner is also 
coeditor of Blackwell’s Five-Minute Veterinary 
Consult: Small Animal Dermatology, 2nd 
edition, and Clinical Companion and is 
editor of the next edition. He completed 
a dermatology residency at University of 
California, Davis, after receiving his VMD.

REFERENCES
1. �Plumb’s Veterinary Drug Handbook,  

7th ed. Plumb DC—Stockholm, WI: 
PharmaVet Inc, 2008.

2. �Incidence, timing, and risk factors of 
azathioprine hepatotoxicosis in dogs. 
Wallisch K, Trepanier LA. doi:10.1111/
jvim.12543.

3.� �Short-term effect of cyclophosphamide 
and azathioprine on selected aspects of 
the canine blastogenic response. Olgilvie 
GK, Felsburg PJ, Harris CW. Vet Immunol 
Immunopathol 18(2):119-127, 1988.

4. �Muller & Kirk’s Small Animal Dermatology, 
7th ed. Miller Jr WH, Griffin CE, Campbell 
KL—St. Louis: Mosby Elsevier, 2013, pp 
435-437.

5. �Evaluation of treatment with a combi-
nation of azathioprine and prednisone 
in dogs with meningoencephalomyeli-
tis of undetermined etiology: 40 cases 
(2000-2007). Wong MA, Hopkins AL, 
Meeks JC, Clarke JD. JAVMA 237(8):929-
935, 2010.

SUGGESTED READING
Non-steroidal immunosuppressive 

therapy. White SD. In Bonagura JD (ed): 
Kirk’s Current Veterinary Therapy XIII—
Philadelphia: WB Saunders, 2000, pp 
536-538. 

Thiopurine methyltransferase in red blood 
cells of dogs, cats, and horses. White SD, 
Rosychuk RA, Outerbridge CA, et al. JVIM 
14(5):499-502, 2000.

Thiopurine pharmacogenetics: Clinical 
and molecular studies of thiopurine 
methyltransferase.  Weinshilboum R. Drug 
Metab Dispos 29(4 pt 2):601-605, 2001.

Initial dosage is 1.0–2 mg/kg PO or 50 mg/m2 q24h (may be ideal, 
particularly in large dogs) until remission is achieved and the 
overall dose of corticosteroids can be reduced (usually 2–4 weeks), 
followed by q48h administration.1

• �For long-term maintenance, twice-weekly administration at half the 
initial dose, often on alternate days from corticosteroid administration, 
is recommended. 

	 —�Tablets can be split, but owners should wear gloves or wash their 
hands after use, as azathioprine is mutagenic/teratogenic.1

Hemograms (with platelet counts) should be monitored q2wk 
during induction and periodically during maintenance.  
• �Based on author's clinical experience, dose should be reduced by 25% 

if WBCs drop below 7000 cells/mm3 and discontinued if below 5000 
cells/mm3.  

Serum liver enzymes should be monitored periodically within 1–4 
weeks of starting the drug.2

Clinical response may occur after 1–6 weeks.3

• During this time, concurrent glucocorticoid use may be beneficial.

Owners should be instructed to monitor pets and immediately 
report to their veterinarian any signs of depression, fever, or 
inappetence, as these may signal an adverse effect.

Bone marrow suppression is a dose-dependent side effect, with up 
to 90% of patients demonstrating changes in blood counts, but is 
often not severe enough to warrant discontinuation of the drug.4

• �Most often seen as neutropenia and thrombocytopenia; nonregen-
erative anemia also possible2

Additional adverse reactions include GI upset (acute), increased 
ALT, demodicosis, dermatophytosis, and pyoderma with chronic use.  
• �Pancreatitis may occur but is more likely caused by concurrent use of 

glucocorticoids. 
• Clinically significant hepatopathies have been reported.2,5

Adverse effects may be worse with coadministration of such drugs 
as ACE inhibitors or trimethoprim–sulfamethoxazole.1
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Adverse Reactions


