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® o

Dahlia, a 9-year-old spayed Labrador retriever, was presented
with acute lethargy and anorexia. She had been receiving oral
carprofen at 2.23 mg/kg every 12 hours and oral tramadol at 2.6
mg/kg every 12 hours to control osteoarthritis (OA) pain, along
with monthly flea and tick and heartworm preventives. Physical
examination revealed pale, icteric mucous membranes, tachy-
pnea, and tachycardia. Immune-mediated hemolytic anemia
(IMHA) was diagnosed based on findings of regenerative anemia
(PCV, 18%; normal, 35%-45%), RBC macroagglutination, sphero-
cytosis, mature neutrophilia (25 870/uL; normal, 3000-11 500/uL),
and moderate hyperbilirubinemia (2.9 mg/dL; normal, 0.1-0.4
mg/dL). No significant abnormalities were evident on thoracic
radiography or abdominal ultrasonography. Tick-borne disease
testing and urine culture results were pending. Hematuria, pyuria,
and gram-negative bacteriuria were identified on urinalysis.
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Which of the following drugs
would be appropriate for this patient?

Based on the information provided, how would you grade the following drugs and why?

' RED =do not use

O YELLOW = proceed with caution . GREEN = safe

Prednisone or prednisolone

Cyclosporine

Azathioprine

Carprofen

Tramadol

Mirtazapine

Aspirin

Amoxicillin-clavulanic acid

Enrofloxacin

Doxycycline

IMHA =immune-mediated hemolytic anemia

OA = osteoarthritis
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RED YELLOW GREEN
TURN THE PAGE TO
COMPARE YOUR RESULTS
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The following represents the best responses based on drug metabolism, pharmacokinetics,
species, diagnostic differentials, clinical and laboratory data, and other pertinent findings.

Prednisone or prednisolone CORRECT RESPONSE O

Glucocorticoids, particularly prednisone and prednisolone, are first-line agents that provide mainstay treat-
ment for IMHA. These drugs induce rapid suppression of lymphocyte and macrophage functions, leading to
reduced erythrocyte destruction in dogs with IMHA. Significant adverse events (eg, polyuria/polydipsia, polyph-
agia, muscle wasting, dermatologic changes, hypercoagulability and/or hypertension) should be anticipated at
the high glucocorticoid doses necessary to manage IMHA. Large-breed dogs are particularly predisposed to
severe side effects, especially muscle wasting, when receiving immunosuppressive doses of glucocorticoids.
Addition of a second immunosuppressant may allow for more rapid reduction of the glucocorticoid dose
needed to control this dog’s IMHA and, consequently, reduction in adverse glucocorticoid events. Because of
the presence of autoagglutination and hyperbilirubinemia, which are identified in multiple studies as negative
prognostic indicators, some practitioners may initiate treatment with anotherimmunosuppressant in addition
to prednisone or prednisolone at the outset of therapy rather than wait to assess sufficiency of corticosteroid
monotherapy to control IMHA.7

For dogs weighing =20 kg, the current dose recommendation for prednisone or prednisolone is 40 mg/m? rather
than the traditional 2-4 mg/kg immunosuppressive dose,! which still applies to dogs weighing <20 kg. An
abstract presented at the ACVIM Forum 2015 showed equivalent peak concentrations and areas under the curve
for prednisolone at 40 mg/m?in larger dogs and 2 mg/kg in smaller dogs.®

Cyclosporine CORRECT RESPONSE / )

Cyclosporine should be considered as a second agent for this dog, especially if prednisone does not control
anemia or is associated with unacceptable adverse events. Glucocorticoids alone may be insufficient to
induce remission or may not be tolerated at high doses; thus, adjunctive immunosuppressants may be
needed to achieve greaterimmunosuppression or allow a reduced glucocorticoid dose. Little evidence in the
literature supports one adjunctive immunosuppressant over another, and reports are conflicted about the
effectiveness of any agent other than corticosteroids in improving outcomes in dogs with IMHA 3913 Poten-
tial adverse events associated with cyclosporine use in dogs include Gl upset, cutaneous papillomatosis, and
gingival hyperplasia; nephrotoxicity is a significant potential side effect in humans and in cats (at higher
doses),’ but the agent is generally well tolerated. Cost is a limiting factor, especially for larger dogs.

When adding an immunosuppressant to a protocol, it is advisable to select one with a different mechanism
of action than other current medications. The most commonly used adjunctive immunosuppressants are
cyclosporine and azathioprine; in controlled trials, however, neither drug has consistently shown clinical
benefit in patients with IMHA.13912 Other options include mycophenolate and leflunomide, which also have
unproven efficacy in managing IMHA.
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Adjunctive agents are generally administered in combination with a glucocorticoid. When remission is
achieved and tapering of immunosuppressive doses initiated, generally the glucocorticoid is tapered and
discontinued first, followed by the adjunctive agent.! It is important to recognize that the greaterimmuno-
suppression achieved by combination therapy may be accompanied by greater susceptibility to infection
and possibly neoplasia.l-1*15

Azathioprine CORRECT RESPONSE /)

Azathioprine, a lower-cost alternative to cyclosporine as an adjunctive immunosuppressant, is usually
well-tolerated; however, little evidence supports use of azathioprine as an adjunctive agent in treating
IMHA. ! In addition, following initiation of azathioprine therapy in dogs, there is a demonstrated delay in
onset of suppression of immune responses,'® making azathioprine an even less attractive choice as adjunc-
tive treatment of a potentially rapidly fatal disease. Adverse events (eg, hepatotoxicity, pancreatitis, bone
marrow suppression) are considered to be infrequent but can be severe and life-threatening. In the author’s
experience, significant bone marrow suppression has occurred commonly in patients receiving chronic ther-
apy. Monitoring CBC and serum chemistry profile parameters is indicated in patients receiving azathioprine.
Concurrent use of other drugs that could affect bone marrow function (eg, trimethoprim-sulfamethoxazole
for UTI) may increase the risk for myelosuppression and resultant hematologic abnormalities.*

Carprofen CORRECT RESPONSE O

Discontinuation of NSAIDs is advised because of planned use of high-dose glucocorticoids to control IMHA
and the potential additive Gl ulcerogenic effects of the 2 drugs. The recommended washout period before
starting glucocorticoid administration is not warranted because of the immediately life-threatening nature
of the disease process dictating glucocorticoid therapy. NSAIDs are implicated in drug-associated hemolytic
anemia in humans,'”1® and the potential for a similar association should be considered as a possible trigger
for IMHA in this dog, despite the lack of controlled studies showing an association between IMHA in dogs and
NSAID use. The anti-inflammatory effects of immunosuppressant therapy will likely control this dog’s
OA-associated inflammation, especially early in the course of treatment when the highest corticosteroid
doses are administered.

Tramadol CORRECT RESPONSE O

Tramadol may be safely continued in this dog. If mirtazapine is initiated because of ongoing inappetence, the
potential interaction of mirtazapine and tramadol in precipitating serotonin syndrome should be consid-
ered, but the risk is low.2°

Mirtazapine CORRECT RESPONSE //)

Although this dog was anorectic at presentation, administration of prednisone to manage IMHA will likely
stimulate the dog’s appetite, in addition to improving her general well-being after management of anemia.
Use of mirtazapine as an appetite stimulant may be considered if inappetence persists after initiation of
prednisone. If mirtazapine is used, the potential interaction of mirtazapine and tramadol in precipitating
serotonin syndrome should be considered; however, the risk is low.?°

IMHA =immune-mediated hemolytic anemia

OA = osteoarthritis
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Aspirin CORRECT RESPONSE O

Anticoagulant therapy is indicated because patients with IMHA are at increased risk for thromboembolism, a
major complication of IMHA and potential cause of death in these patients. Low-dose aspirin is an inexpensive
option to prevent thromboembolism by inhibiting platelet function. Concurrent administration of ultralow-
dose aspirin (0.5 mg/kg once a day) with high-dose glucocorticoids has not been shown to increase risk for Gl
hemorrhage.?! Previous investigation of the effect of ultralow-dose aspirin showed significant reduction of
platelet aggregation,? but other investigators have found this ultralow-dose to be insufficient.?2 A dose of

10 mg/kg has been shown to consistently inhibit platelet function,?? but the safety of this dose with concurrent
use of high-dose corticosteroids is uncertain. Alternatives include the more expensive clopidogrel for platelet
inhibition or heparin for inhibition of the coagulation factor function. No evidence, however, supports the
greater effectiveness of any particular anticoagulant regimen on patient outcome.?3

Amoxicillin-clavulanic acid CORRECT RESPONSE .

Initiating empiric antimicrobial treatment for likely UTI pending results of culture and susceptibility testing is
warranted in patients receiving immunosuppressant therapy. However, an association between use of
penicillins and subsequent development of IMHA in humans has been identified"9; a similar association
with B-lactam antibiotics in dogs has been suggested,>° making this agent a generally less desirable choice
for use in patients with IMHA.

Enrofloxacin CORRECT RESPONSE /)

Although fluoroquinolones are often effective in treating gram-negative infections, this class of agents is usu-
ally reserved for infections resistant to first-tier antibiotics (eg, amoxicillin, first-generation cephalosporins).
Additionally, uropathogens are increasingly resistant to enrofloxacin.?*2°> However, because many first-tier anti-
biotics are anecdotally associated with onset of immune-mediated disease, enrofloxacin could be considered
for empiric treatment of UT! in this dog. Of note, strong consideration regarding possible lack of efficacy and
potential contribution to development of bacterial resistance should be weighed against risks associated with
waiting for susceptibility test results to guide antibiotic choice. Because hyperbilirubinemia in this dog was
attributable to hemolysis (prehepatic), hepatic function should be adequate for normal handling of drugs
metabolized by the liver.

Doxycycline CORRECT RESPONSE Q

Tick-borne agents sensitive to doxycycline may trigger IMHA, so empiric use of doxycycline would be war-
ranted pending results of tick-borne disease screening. Because gram-negative uropathogens are often
resistant to doxycycline, it would not, however, be an advisable choice for empiric treatment of bacterial
UTlin this dog.?4%

IMHA =immune-mediated hemolytic anemia
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