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Abstract

Case summary A 5-year-old spayed female domestic shorthair cat was referred for severe anaemia. Findings on
initial work-up were consistent with a diagnosis of idiopathic immune-mediated haemolytic anaemia. A combination
of prednisolone and mycophenolate mofetil (MMF) was instituted. On revisit approximately 2 months later, red blood
cell parameters were normal, but the plasma was described as icteric, prompting further investigation. Concurrent
hepatopathy and pancreatitis were diagnosed, suspected as being adverse reactions to MMF, as has been reported
with use of the drug in humans. Resolution of serum biochemistry abnormalities took approximately 2 months,
following discontinuing MMF. At the time of writing, the cat remained clinically well 1 year after initial presentation.
Relevance and novel information With increasing use of MMF as an immunosuppressive agent in cats, clinicians
should be aware of both common and potentially rare adverse effects, such as those described herein. In addition,
suitable monitoring tools need to be in place to facilitate early detection and appropriate management.
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Howell-Jolly bodies and ghost cells, with no evidence of

haemotropic mycoplasmas. Severe hyperproteinaemia,
consisting of severe hyperglobulinaemia and low normal

Case description
A 5-year-old spayed female domestic shorthair cat was
referred to our veterinary teaching hospital (VTH) for fur-

ther investigation into a severe non-regenerative anaemia.
Treatment instituted prior to referral included doxy-
cycline (VibraVet 100 Paste [Zoetis]) at approximately
5mg/kg PO q12h for 8 days as management for potential
Mycoplasma haemofelis, based on the suspicion of the
presence of haemotropic mycoplasmas on a blood smear.

On initial presentation, apart from moderate tachy-
cardia, oral mucous membrane pallor and detection of
a gallop rhythm on thoracic auscultation, no further
abnormalities were identified on physical examination.
Body condition score was 3/9. Haematology revealed
a severe, macrocytic, normochromic, non-regenerative
anaemia, along with a moderate leukopenia with a mild
neutropenia (Table 1, day 1). In-saline agglutination was
positive. Blood smear evaluation identified occasional

albumin count, along with a moderate azotaemia and
concurrent moderate increase in symmetric dimethyl-
arginine (Table 2, day 1), and a mild hyperbilirubinaemia,
were noted on serum biochemistry. Retroviral testing
was negative (feline immunodeficiency virus [antibody],
feline leukaemia virus [antigen]; IDEXX SNAP FIV /FeLV
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Combo Test, IDEXX Laboratories). Survey thoracic and
abdominal radiographs were both reported as
normal. No significant findings were described on
abdominal ultrasound. Cytology of a bone marrow
aspirate demonstrated bone marrow hyperplasia, with a
myeloid:toerythroid ratio of 1.73. There was evidence of
mild dysplasia and lymphocytosis (morphologically nor-
mal lymphocytes), consistent with an immune-mediated
process and attempts at a regenerative erythroid and
myeloid response.

With the above findings consistent with a diagnosis
of primary/idiopathic immune-mediated haemolytic
anaemia (IMHA), immunosuppressive therapy was
instituted in the form of dexamethasone sodium phos-
phate (Dexadreson [MSD Animal Health] 0.3mg/kg IV
q12h) during hospitalisation. Considering the severity
of the anaemia identified on haematology, blood collec-
tion was kept to a minimum so as to limit further contri-
bution to this. As a result, packed cell volume (PCV)
was used as an estimate of haematocrit. The PCV was
13% at discharge on day 5. At this time, the cat was tran-
sitioned onto prednisolone sodium phosphate (Redipred
[Aspen] 2mg/kg PO ql12h), along with mycophenolate
mofetil (MMF) (compounded suspension [Optimus]
10mg/kg PO q12h), given the reported success of such
a combination recently in two similar cases.! In addi-
tion, clopidogrel (Arrow-Clopid [Teva Pharma]
18.75mg/cat PO q24h) was instituted as prophylaxis
against thromboembolic disease.

On day 24 following implementation of the above
therapy, the cat was presented to the referring veteri-
narian for repeat haematology. This revealed marked
improvement in the anaemia, with a low normal
haematocrit, and all white blood cell parameters
except the lymphocyte count having returned to
within the reference interval (RI; Table 1, day 24).

At a further revisit for repeat haematology (Table 1,
day 58) with the referring veterinary clinic, approximately
2 months following commencement of the above therapy,
red blood cell parameters were normal, but the plasma
was described as icteric, prompting repeat serum bio-
chemistry. The latter revealed moderate increases in
aspartate aminotransferase and alkaline phosphatase,
moderate hyperbilirubinaemia and severely increased
alanine aminotransferase (Table 2, day 62). In-house test-
ing of prothrombin and partial thromboplastin times
were found to be within normal limits. With concurrent
hyporexia and lethargy (day 62), there was concern about
a potential infection secondary to the immunosuppres-
sive therapy, such as toxoplasmosis or bacterial cholangi-
tis. The cat was started on clindamycin hydrochloride
(Antirobe [Zoetis] approximately 12.5mg/kg PO q12h for
3 days) and enrofloxacin (Baytril [Bayer Animal Health]
approximately 5 mg/kg PO q24h for 3 days; at the time,
this was the only licensed small animal veterinary

quinolone in the country of practice). Clopidogrel was
withdrawn so that hepatic fine-needle aspiration could
subsequently be performed with lower risk.

Three days later the cat was referred for further investi-
gation into the newly identified hepatopathy. To minimise
travel the cat was seen by a feline medicine specialist. At
this time the owners also described vomiting following
introduction of the antibiotic therapy, leading to discon-
tinuation of both these drugs. Abdominal palpation identi-
fied the liver extending beyond the costal arch; it was
palpably firm but non-painful. Generalised hepatomegaly
with a diffuse increase in echogenicity was appreciated on
abdominal ultrasound, along with the right lobe of the
pancreas being mildly enlarged; however, no changes
involving the peripancreatic fat were noted. Cytology of
fine-needle aspirates obtained from the liver were consist-
ent with mild-to-moderate hepatocellular degenerative
changes and cholestasis. Serology for toxoplasmosis using
a latex agglutination assay that detects IgM and IgG, but
cannot distinguish between the two (Mast Group; this is
the available serological test for toxoplasmosis in the coun-
try of practice), revealed a titre of 1:128. This was inter-
preted as a low positive titre; however, given the absence
of other supporting evidence for clinical toxoplasmosis
and the cat’s clinical improvement after cessation of clin-
damycin, it was not considered significant. Quantitative
feline pancreatic lipase immunoreactivity was consistent
with a diagnosis of pancreatitis (6.5pg/1; RI <3.5 ug/1).
Antinuclear antibody titres were negative. PCR for feline
immunodeficiency virus was negative.

With the hepatopathy and presumed pancreatitis sus-
pected as being adverse reactions to MME, as has been
reported with use of the drug in humans, MMF was dis-
continued.?* In addition, liver supportive therapy was
introduced. This included ursodeoxycholicacid (Ursosan
[PRO.MED.CS Praha a..] 15mg/kg PO qg24h), and a
liver supplement containing silybin, vitamin E and vita-
min C (Samylin [VetPlus] one small-breed tablet PO
q24h). Clinical signs improved within the following
week; however, resolution of serum biochemistry abnor-
malities took approximately 2 months (Table 2). The
anaemia was successfully managed with a tapering dose
of prednisolone. At the time of writing, the cat remained
clinically well a year after initial presentation.

Discussion

A recent study by Slovak and Villarino demonstrated
that MMF was tolerated by healthy cats at an intra-
venous dosage of 10mg/kg q12h for 3 days, and an oral
dosage <15mg/kgql2hforup to7 days.> Gastrointestinal
side effects were dose dependent; however, adverse
effects, in general, were minimal.> That being said, sev-
eral other studies have described a highly variable dis-
position of mycophenolic acid (MPA; MMF being the
prodrug of MPA) in the plasma of cats treated with MME,
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which could result in significant interindividual varia-
bility in both drug safety and efficacy.*-®

With the currently limited, albeit growing, experience
with the use of MME, the adverse effect profile is not
well established.® Currently recognised side effects
include gastrointestinal signs (diarrhoea, vomiting,
anorexia), lethargy/reduced activity, lymphopenia, pap-
illomatosis and increased rates of dermal infections.’
Attributable to MMF’s immunosuppressive activity,
increased systemic infection and malignancy rates are
also possible, particularly with long-term use.’

In humans, in addition to the adverse effects described
above, MMF has been associated with the development
of hepatitis/hepatotoxicity and acute pancreatitis.>#10-12
As far as we are aware, no such reports of a hepatopathy
and/or pancreatitis associated with MMF have been
described in cats. That being said, the true incidence may
currently be underestimated. As is often the practice, in
our VTH at least, with follow-up on IMHA cases, repeat
blood work is generally limited to haematology alone.
Serum biochemistry is rarely performed, often because
of financial constraints, and also owing to a lack of evi-
dence to support any prognostic value for monitoring
serum biochemistry parameters. Thus, we suspect that
such findings may, in fact, be more common (i.e, sub-
clinical), particularly with long-term use. Taking this
into consideration, it may therefore be prudent to con-
sider implementing appropriate monitoring tools for
such adverse effects of MMF, especially given its increas-
ing use in managing immune-mediated diseases in both
cats and dogs.!13-20

Several limitations were acknowledged with the current
report. Firstly, the lack of liver and pancreatic biopsies, along
with culture and sensitivity testing of both liver tissue and
bile to definitively rule in/out a secondary infection, was
considered a limitation. Secondly, compounding of MMF
may have also played a role, potentially affecting the bio-
availability of the drug, the dosage administered and result-
ant toxicity. Finally, the lack of re-challenge with MME, was
another limitation, and although useful to consider, it is dif-
ficult to justify in this context given the potential clinical
implications with repeat hepatotoxicity, if confirmed.

Hepatopathy has also rarely been described as an
adverse effect with the use of clopidogrel in humans.?!
Clopidogrel has also been found to increase the risk of
acute pancreatitis in humans actively using it.?? Although
to our knowledge it has not been associated with either
hepatopathy or pancreatitis in cats, it potentially could
have contributed in this case. With respect to the use of
clindamycin and enrofloxacin — again both drugs have
been associated with hepatotoxicity — these were insti-
tuted after detection of the hepatopathy. While they may,
although unlikely, have contributed to the hepatotoxic-
ity, they were not considered to be the inciting cause for
the hepatopathy described herein.

It is also worth mentioning that an association has
been identified between pancreatitis and IMHA in
cats.?> While it is certainly worth considering in a case
such as the one described herein, this association typi-
cally refers to the diagnosis of both diseases concur-
rently.?® In contrast to this, the diagnosis of a hepatopathy
and pancreatitis in this cat was made approximately 2
months after the initial diagnosis of IMHA, when the
last was considered to be well-controlled.

Conclusions

With increasing use of MMF as an immunosuppressive
agent in cats, clinicians should be aware of both common
and potentially rare adverse effects, such as those
described herein. In addition, suitable monitoring tools
need to be in place to facilitate early detection and appro-
priate management.
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