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A retrospective study of 128 feline bone marrow reports identified 13 cases of
aplastic anemia. Clinical diagnoses included chronic renal failure (n =5), feline
leukemia virus infection (1 = 2), hyperthyroidism treated with methimazole
(n=1) and idiopathic aplastic anemia (1 = 5). In some cats, starvation may play

a role in the development of marrow aplasia. Some cats with aplastic anemia can
have prolonged survival without resolution of the pancytopenia.
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plastic anemia is characterized by fail-
A ure of blood cell production resulting
in a hypocellular bone marrow that is
replaced by fat (Brunning 1989, Weiss 2000).
This typically results in bicytopenia or pancyto-
penia in the blood. Aplastic anemia has been
described in a variety of species including
dogs, cats, and humans (Brunning 1989, Dornsife
et al 1989, Weiss 2000). The cause of aplastic ane-
mia is uncertain in all species but is thought to be
multifactorial (Miura et al 1991, Nissen 1991).
Previous studies implicated immune-mediated
suppression of hematopoiesis (Miura et al
1991). More recently, overproduction of the mye-
losuppressive cytokines interferon-y and tumor
necrosis factor-o have been implicated in aplastic
anemia in humans (Verma et al 2002).

Aplastic pancytopenia has also been associated
with starvation (Lewis and Rebar 1979, Smith
and Spivak 1985). In humans with anorexia nerv-
osa or starvations caused by neglect, bone mar-
row is hypocellular and fat undergoes serous
atrophy (Pearson 1967, Smith and Spivak 1985).
One case of aplastic anemia associated with se-
rous atrophy of fat was described in an emaciat-
ed goat (Lewis and Rebar 1979).

Little is known about the incidence of aplastic
anemia in cats and few associated disease condi-
tions have been identified. Aplastic anemia has
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been associated with feline leukemia virus infec-
tion, parvovirus infection, and adverse drug
reactions including chemotherapeutic agents
and griseofulvin toxicity (Peterson et al 1988,
Dornsife et al 1989, Rottmann et al 1991, Weiss
and Evanson 2000).

A retrospective study of feline bone marrow
specimens submitted between July 1, 1996 and
June 30,2004 was conducted. To assure a diagnosis
of aplastic anemia, only cats with complete blood
counts within 24 h of bone marrow collection,
aspiration smears and core biopsy specimens
were included. One hundred twenty-eight
specimens were identified. Aplastic anemia was
defined as over 95% of the marrow space occupied
by adipose tissue in unit particles or core biopsy
specimens and by concurrent bicytopenia or pan-
cytopenia in the blood. Anemia was defined as
a hematocrit of less than 30%, leukopenia was as
total leukocyte count of less than 3000/ul and
thrombocytopenia as platelet count of under
200,000/ pl.

All bone marrow specimens were reviewed by
the author. Sixteen met the criteria for the study
and 13 (10.2%) of these had bicytopenia or pan-
cytopenia. These cases were further evaluated
by reviewing case records, clinicopathological
data and necropsy data. The clinical /pathological
diagnoses for these cases included chronic renal
failure (n=>5), feline leukemia virus infection
(n=2), hyperthyroidism/methimazole toxicity
(n=1), and idiopathic aplastic anemia (1 =5).
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Five cats had a diagnosis of chronic renal fail-
ure (Table 1). The diagnosis was based on the
presence of persistent azotemia and isosthenuria.
All cats had a history of anorexia and weight loss
and serological tests for feline leukemia virus
and feline immunodeficiency virus were nega-
tive. Four cats also had negative direct immuno-
fluorescent tests for feline leukemia virus
infection performed on bone marrow. Cat 1 was
pancytopenic when initially evaluated. A bone
marrow evaluated at that time indicated severe
panhypoplasia. The cat was treated with erythro-
poietin and the hematocrit returned to the low
reference interval. The cat survived for 6 years
with mild pancytopenia. Cat 2 had mild leukope-
nia and thrombocytopenia when renal failure
was initially diagnosed. The leukopenia and
thrombocytopenia persisted over the subsequent
16 months and the cat became progressively ane-
mic. The bone marrow was virtually acellular.
Adipose tissue within the marrow had a pink
granular appearance consistent with serous atro-
phy of fat (Fig. 1; Brunning 1989). This cat was
euthanased the next day because of a splenic
sarcoma. Cat 3 initially had a moderate non-
regenerative anemia that worsened despite
erythropoietin therapy. Three months later the
cat was pancytopenic and the bone marrow
was aplastic. After 5 months of severe pancyto-
penia, the cat was euthanased. Cat 4 had moder-
ate pancytopenia and bone marrow aplasia at
the time of initial detection of renal failure.
Despite this, the cytopenias in the blood did
not worsen and the cat survived for more than
3 years. Cat 5 was referred for evaluation of
chronic renal failure. The cat had been treated
with erythropoietin before referral. The cat had
a severe non-regenerative anemia and moderate
thrombocytopenia. A bone marrow evaluation
revealed severe panhypoplasia. The cat died 2
days later.
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Cats 6 and 7 tested positive for feline leukemia
virus infection (Table 1). Both cats were less than
2 years old. Evaluation of the blood indicated
that both cats were pancytopenic. Examination
of bone marrow indicated severe panhypoplasia
in both cats. Both cats were euthanased within 2
weeks.

Cat8had a history of hyperthyroidism (Table 1).
It had been treated with methimazole for 3 years;
however, the dosage had been doubled (2.5 mg
BID) 1 week before hematological evaluation.
Tests for feline leukemia virus (by bone marrow
direct immunofluorescence assay) and feline
immunodeficiency virus were negative. The cat
had a mild normocytic normochromic non-
regenerative anemia, leukopenia and severe
thrombocytopenia. The bone marrow was aplastic
with most cells present consisting of small lym-
phocytes and plasma cells. Methimazole toxicity
was suspected as a cause of the hematological dys-
crasia. During evaluation an intra-abdominal
mast cell tumor was identified and the cat was
euthanased.

Cats 9—13 were classified as idiopathic aplastic
anemia (Table 1). Four cats had a history of
chronic illness characterized by partial to com-
plete anorexia and weight loss. Two cats had
oral ulcers and one had gastric ulcer. These cats
had been anorectic for 2, 5 and 9 months, respec-
tively, and had lost over a third of their body
weight. All cats tested negative for feline leuke-
mia virus (four cats were tested by bone marrow
direct immunofluorescence assay) and feline im-
munodeficiency virus infection. None of the cats
were tested for monocytic ehrlichiosis, however,
ehrlichiosis was considered unlikely because it
is not endemic in the upper Midwest area of
the USA. Three cats had severe pancytopenia
and one cat had mild pancytopenia. One cat
was not anemic but had severe leukopenia and
thrombocytopenia. All cats had acellular bone

Table 1. Clinicopathological features of cats with aplastic anemia

Cats 1-5 Cats 6—7 Cat 8 Cats 9—13
Age (years) 16 +3 1+1 16 6+£3
Clinical diagnosis Chronic renal Feline leukemia Methimazole Idiopathic

failure virus infection toxicity

Hematocrit (%) 17+£3 11+£2 19 18+3
Total leukocytes (/pl) 2200 £ 820 1200 + 980 4500 2320+ 770
Neutrophils (/pl) 1900 + 430 1100 £ 850 2300 890 & 130
Platelets (/ul) 49,500 + 18,000 52,600 £ 20,200 <1000 23,000 =+ 14,000

Values represent mean + SD.
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Fig 1. Bone marrow core biopsy from a cat (case 2) with
chronic renal failure. Notice that the marrow is poorly cellu-
lar and that the adipose tissue is replaced by an amorphous
granular material (arrows) consistent serous degeneration of
fat. Cells present are small lymphocytes. Bar =20 um.

marrow. Adipose tissue in one of the emaciated
cats was replaced by a pink granular material
consistent with serous atrophy of fat. All five
cats were euthanased within 2 weeks of initial
evaluation.

Results of this study indicate that several dis-
ease conditions are associated with aplastic ane-
mia in cats. Aplastic anemia has been previously
described with feline leukemia virus subgroup C
infection and with treatment with methimazole
(Peterson et al 1988, Dornsife et al 1989). Feline
leukemia virus appears to destroy hematopoietic
precursor cells in bone marrow. Treatment with
methimazole or propylthiouracil results in a
relatively high incidence of hematological dys-
crasias. In a study of 262 cats treated with methi-
mazole, leukopenia developed in 4.7% and
thrombocytopenia developed in 2.7% (Peterson
et al 1988).

Anemia is a frequent finding in chronic renal
failure (DiBartola et al 1987, Cowgill 1992).
Aplastic anemia has not been previously docu-
mented, but some cats develop pancytopenia
(Weiss and Evanson 2000). The advanced age of
these cats and the negative feline leukemia virus
and feline immunodeficiency virus test results
suggests that the aplasia was unlikely to be
caused by an infection with these viruses. Inter-
estingly, some cats have prolonged survival in
spite of persistent pancytopenia and aplastic
bone. Therefore, the author would suggest that
the prognosis for cats with aplastic anemia
should be considered guarded rather than grave.
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A common feature of some cats with chronic
renal failure and idiopathic aplastic anemia was
prolonged anorexia and emaciation. In three
cats with idiopathic aplastic anemia, anorexia
was prolonged and severe. One cat with renal
failure and one emaciated cat with idiopathic
aplastic anemia had serous atrophy of fat. This
rare lesion has only been described in bone mar-
row of humans and a goat in association with
emaciation or starvation (Lewis and Rebar
1979, Smith and Spivak 1985). In these cases,
bone marrow has been hypocellular or aplastic
(Pearson 1967). Therefore, the presence of pro-
longed anorexia, emaciation, or serous atrophy
of fat in some cats with aplastic anemia suggests
that the aplasia may be the result of starvation.

In conclusion, in this study of 13 cases, aplastic
anemia was seen most commonly in cats with
chronicrenal failure and as an idiopathic condition.
Inboth conditions, starvation may play arole in the
development of the marrow aplasia. Some cats
with aplastic anemia can have prolonged survival
without resolution of the pancytopenia.
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