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The objective of this study was to examine clinical signs, laboratory parameters,
and course of disease in Abyssinian and Somali cats with pyruvate kinase (PK)
deficiency. The clinical course of 25 PK-deficient cats was followed over a time
period of 0.8e11.3 years (median 4.3). Eleven cats (age 0.8e7.8 years, median 4.4)
did not show signs according to the owners. In 14 cats (age 0.1e5 years, median
1.7) the owners noted lethargy (10), diarrhoea (seven), pale mucous membranes
(six), inappetence (six), poor coat quality (six), weight loss (four), icterus (four),
and pica (two). Sixteen cats had been used for breeding at least once before
diagnosis. Laboratory abnormalities included anaemia (70%), increased
aggregated reticulocyte counts (94%), hyperglobulinaemia (80%),
hyperbilirubinaemia (53%), and increased liver enzymes (47%). Six of 25 affected
cats died (four) or were euthanased (two) at ages ranging from 1.3 to 11.3 years
(median 4.1) presumably because of PK-deficiency. These findings emphasise
that PK deficiency shows variation in age of onset and severity of signs. As
PK-deficient cats can be asymptomatic testing for PK deficiency before breeding
is strongly recommended.
Date accepted: 27 September 2007 � 2007 ESFM and AAFP. Published by Elsevier Ltd. All rights reserved.
E
rythrocytes generate energy almost exclu-
sively through anaerobic glycolysis.
Pyruvate kinase (PK) is one of the key

regulatory enzymes of this metabolic pathway
and catalyses the transformation of phospho-
enolpyruvate to pyruvate, the last energy pro-
viding step of the anaerobic glycolysis. Four
homotetramer isoenzymes of PK coded by two
different genes (PKLR and PKM) are expressed
depending on the developmental stage and tis-
sue. Specific isoenzymes are present in the liver
(L type), muscles, or brain (M1), spleen, leuko-
cytes and thrombocytes (M2), or erythrocytes
(R) (Beutler 1983, Miwa and Fujii 1985). A defi-
ciency of the R-PK isoenzyme leads to energy
deprivation within the red blood cells (RBCs),
resulting in a shortened survival time
(haemolysis).

In humans, PK deficiency is one of the most
common hereditary forms of haemolytic anae-
mia caused by an enzymopathy (Paglia 1995).
Until now, more than 180 different mutations
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have been identified (Pissard et al 2006). PK de-
ficiency is transmitted as an autosomal recessive
trait. PK deficiency has also been described in
several canine breeds such as Basenji (Tasker et
al 1969, Giger and Noble 1991), West Highland
White Terrier (Chapman and Giger 1990, Skelly
et al 1999), Beagle (Giger et al 1991), Cairn Terrier,
Eskimo Toy dog, Miniature Poodle, Chihuahua,
Pug (Giger 2000a), and Dachshound (Kohn et al
1999). As measurement of the enzyme activity is
diagnostically not useful in dogs, a polymerase
chain reaction (PCR)-based PK test was devel-
oped for certain breeds (Whitney et al 1994,
Skelly et al 1999, Giger 2000b).

In 1992, the first case of feline PK deficiency was
described in the United States in an Abyssinian
male cat (Ford et al 1992). Since then, the disease
was identified in other Abyssinians, Somalis,
and a few domestic shorthair cats in the United
States, Australia, and Europe (Giger 2000a, Kohn
et al 2005, Mansfield and Clark 2005, van Geffen
et al 2005, Harvey et al 2007). Erythrocytic PK ac-
tivity was severely decreased in affected cats.
Asymptomatic carriers expressed approximately
nd AAFP. Published by Elsevier Ltd. All rights reserved.
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half normal PK activity (Ford et al 1992, Giger et al
1997). Several years ago, the molecular defect was
identified as a splicing defect at the 30-end of exon-
6 causing a 13-base pair deletion. Thus, a molecu-
lar screening test for PK deficiency in Abyssinian
and Somali cats could be developed (Giger 2001).

As only few clinical data have been published
until now (Ford et al 1992, Giger 2001, Kohn et al
2005, Mansfield and Clark 2005, Harvey et al
2007), the objective of this study was to evaluate
clinical signs, laboratory parameters, and the
course of disease in PK-deficient cats.
Materials and methods
During a time period of 4.5 years (May 2002e
October 2006), PK DNA test results and pedi-
grees of 263 Somali and 239 Abyssinian cats
(328 from Germany, 174 from other European
countries) were collected with the assistance
from breeders and owners. The PK PCR testing
was performed at the Josephine Deubler Genetic
Disease Testing Laboratory, University of Penn-
sylvania, United States, and since 2006 at Labo-
klin, Bad Kissingen, Germany. Out of these 502
cats, 37 were homozygous affected (7.4%), and
117 were heterozygous carriers (23.3%). The
owners and the veterinarians of 25 of 37 homozy-
gous affected cats could be contacted, and infor-
mation on the origin of the cat, the breeding
history, clinical signs, laboratory results, treat-
ment, and course of disease was collected.
Twenty-five cats included 12 Abyssinians (four
male/male-neutered and eight female/female-
spayed) and 13 Somalis (five male/male-
neutered and eight female/female-spayed).
From all these 25 cats certificates of the PK test
results were available. Owners were encouraged
to send ethylenediamine tetra acetic acid (EDTA)-
anticoagulated blood and heparin plasma to the
Clinic for Small Animals of the Free University
(FU) of Berlin.

A complete blood count (CBC) (Cell-Dyn 3500,
Abbott Diagnostika, Wiesbaden, Germany),
a manual counting of aggregated reticulocytes
and a manual differential cell count were per-
formed employing standard methods. In several
cats the mean osmotic fragility (OF) of erythro-
cytes was determined. The EDTA-anticoagulated
blood samples were sent overnight together with
a sample from a control cat. All samples were
tested within 24e36 h after blood collection. The
OF test measures the stability of RBC in sodium
chloride solutions ranging from 0.85 to 0%.
Mean OF was determined from the lysis curve
as the concentration of sodium chloride, at which
50% of the RBCs were haemolysed (Beutler 1990,
Kohn et al 2000). Plasma biochemistry was per-
formed employing standard methods (Cobas
Mira Plus, Fa. Roche Diagnostica, Grenzach-
Wyhlen, Germany and Konelab 30i, Thermo Elec-
tron Corporation, Dreieich, Germany).

The values of median as well as minimum and
maximum were calculated for different parame-
ters. Statistical analyses were performed with
computer software (SPSS 12, SPSS GmbH Soft-
ware, Munich, Germany).
Results

Patient evaluation

The course of disease of 25 PK-deficient cats
could be followed over a time period of
0.8e11.3 years (median 4.3). In 11 cats, the
owners did not notice any signs of disease up
to an age of 0.8e7.8 years (median 4.4). Fourteen
cats started displaying various clinical signs at
ages ranging from 0.1 to 5 years (median 1.7).
These included lethargy (n¼ 10), diarrhoea
(seven), pale mucous membranes (six), inappe-
tence (six), poor coat quality (six), weight loss
(four), icterus (four), and pica (two) (Table 1).
Four owners detected a relationship between
stressful situations (eg, exhibitions two, high
temperatures one, and stress in general one)
and the appearance of clinical signs. One cat
not displaying clinical signs until then died after
parturition.

Laboratory results

A haematological examination was performed for
16 of 25 PK-deficient cats at the Clinic for Small
Animals, FU Berlin. For four cats, only data
from laboratory examinations performed by the
private veterinarians were available (Table 2).

At initial examination, the CBC revealed a mild
to severe anaemia with haematocrit (Hct) values
of 0.13e0.29 l/l (median 0.25) in 11 of 20 cats.
The age of these cats ranged from 0.9 to 7.6 years
(median 1.9). For 13 cats, 1e9 (median 3) follow-
up examinations were performed over a time pe-
riod of 0.2e7.3 years (median 1.5). In three of
these 13 cats the Hct was below the reference
range at each measurement (median values for
each cat: 0.11, 0.21, and 0.28 l/l); seven other
cats had periods with normal Hct values and pe-
riods with Hct values between 0.14 and 0.29 l/l.
Another three cats did not display anaemia at



Table 1. Course of disease of 14 cats with PK deficiency showing clinical signs

Cat Age of onset
of signs (years)

Clinical signs Laboratory abnormalities Treatments Course of disease

1 1.5 Lethargy, pale mucous membranes,
inappetence, poor coat quality, weight loss

Hct Y Prednisolone Alive after 4.2 years

2 4.3 Lethargy, inappetence, diarrhoea,
poor coat quality

Hct Y, WBC [, bili [, liver
enzymes [, prot [, glob [

Prednisolone, vitamin K,
antibiotics, fenbendazole

Euthanased after 1 month

3 4 Lethargy, pale mucous membranes,
inappetence, icterus

Hct Y, bili [, liver enzymes [,
prot [, glob [

Prednisolone, antibiotics Died after 7.3 years

4 3.3 Lethargy, pale mucous membranes,
diarrhoea, poor coat quality, pica

Hct Y, bili [, liver enzymes [,
prot [, glob [

Prednisolone Died after 3.2 years

5 1.8 Lethargy, inappetence, diarrhoea,
icterus, poor coat quality, pica

Hct Y, bili [, prot [, glob [ Prednisolone Alive after 3 years

6 0.1 Diarrhoea Hct Y, prot [, glob [ Antibiotics Alive after 4.1 years
7 1.5 Lethargy, pale mucous membranes,

inappetence, weight loss
Hct Y, bili [, liver enzymes [ Antibiotics, fenbendazole,

interferon
Died after 1.2 years

8 5 Diarrhoea Hct Y No Alive after 7.5 years
9 2.5 Lethargy, diarrhoea No No Aive after 2.8 years
10 0.5 Lethargy, diarrhoea, pale mucous

membranes
WBC [ No Euthanased after 9 months

11 1.3 Lethargy, pale mucous membranes,
inappetence, icterus

Hct Y, prot [, glob [ No Died after 2.5 years

12 0.1 Poor coat quality, weight loss Not available No Alive after 9 months
13 0.1 Poor coat quality, weight loss Not available No Alive after 9 months
14 4.5 Lethargy, icterus Not available No information Alive after 9 months

Hct¼ haematocrit, WBC¼white blood cells, bili¼ plasma bilirubin, prot¼ plasma protein, glob¼ plasma globulin, [¼ increased, and Y¼ decreased.
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Table 2. CBC results for 20 cats with PK deficiency at initial examination

Parameter Range Median Reference range* Abnormal values

n %

Haematocrit (l/l) 0.13e0.44 0.29 0.30e0.49 11/20 55
Haemoglobin (g/l) 40e160 101.5 105e161 11/20 55
Erythrocytes (�1012/l) 2.2e11.4 5.5 7e12 15/20 75
MCV (fl) 41e71 53 36e47 14/20 70
MCHC (mmol/l) 17e32 20 19e22 5/20 25
Abs aggr retic (�109/l) 5e936 98 <40 16/18 89
Leukocytes (�109/l) 3.6e32.1 13.5 4.0e16.1 7/20 35
Bands (�109/l) 0e0.5 0 0e5 0/11 0
Segmented (�109/l) 3.8e9.2 6.2 3e9 1/11 9
Eosinophils (�109/l) 0.2e0.9 0.6 0.04e0.6 5/11 45
Lymphocytes (�109/l) 0.4e9.6 4.2 1e4 7/11 64
Monocytes (�109/l) 0e0.8 0.2 0.04e0.5 1/11 9

Abs aggr retic¼ absolute aggregated reticulocyte counts, MCV¼mean corpuscular volume, MCHC¼mean
corpuscular haemoglobin concentration, *reference range of the Clinic for Small Animals, FU of Berlin.
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any time and had a stable Hct over a time period
of 1, 2.9, and 3.8 years (Fig 1). Overall, 14 cats suf-
fered from anaemia at least once during the study
period; nine of these cats showed various clinical
signs according to the owners and five cats dis-
played no clinical signs. Of the six cats with nor-
mal Hct values, four cats had no clinical signs.
One cat displayed intermittent diarrhoea and
lethargy and another cat was euthanased at an
age of 1.3 years after having shown lethargy,
pale mucous membranes, and severe intermittent
diarrhoea from an age of 6 months onwards.
However, for each of these two symptomatic
cats only one CBC was performed.

The absolute number of aggregated reticulo-
cyte counts was increased in 16 of 18 cats
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Fig 1. Time course of the Hct in five cats with PK defi-
ciency; cat 0 showed no clinical signs over a time period of
35 months and had a stable Hct.
(43e936� 109/l, median 102), while two cats
had values of <40� 109/l. One of these two
cats displayed a slightly increased number of ag-
gregated reticulocytes (51�109/l) at a follow-up
examination. Only eight of the 17 cats with retic-
ulocytosis (55e352� 109/l, median 91) were
mildly anaemic and had Hct values ranging
from 0.22 to 0.29 l/l (median 0.28). The other
nine cats with aggregated reticulocyte counts
ranging from 43 to 936� 109/l (median 195)
had Hct values in the reference range.

Six of 20 cats had a leukocytosis (16.6e32.1
� 109/l,median 20.8). Increased numbers of leu-
kocytes (17.3� 109/l and 19.5� 109/l) were mea-
sured in another two cats 0.9 and 1.5 years after
the first examination. In 11 cats, the leukocyte
counts were within the reference range at 1e6
measurements (median 2). One cat had leukope-
nia (3.6� 109/l) initially, the white blood cell
(WBC) count was in the reference range at three
follow-up examinations.

A differential blood cell count was performed
for 11 cats. Six cats displayed mild to severe lym-
phocytosis with values of 4.2e9.6� 109/l (median
6.7). One cat had a lymphopenia (0.4� 109/l). In
five cats, eosinophilia (0.7e0.9� 109/l, median
0.8) was detected. One cat displayed monocytosis
(0.8� 109/l) at initial examination.

The mean OF of RBC of 13 PK-deficient cats
ranged from 0.50 to 0.68% (median 0.58); the
value was within the reference range
(0.50e0.59%) of our laboratory in 10 cats. The
mean OF was mildly elevated in two (0.60 and
0.61%) and moderately elevated in another cat
(0.68%). Results of plasma biochemistry were



Table 3. Serum biochemistry results for 15 cats with PK deficiency at initial examination.

Parameter Range Median Reference range Abnormal values

n %

Protein (g/l) 59e95 74 60e75 5/15 33
Albumin (g/l) 27e50 32 25e40 1/15 7
Globulin (g/l) 28e62 42 <40 8/15 53
ALT (U/l) 10e395 46 <86 1/15 7
AST (U/l) 5e77 21 <35 2/15 13
GLDH (U/l) 0e33 3 <15 2/15 13
AP (U/l) 6e241 46 <76 4/15 20
Bilirubin (mmol/l) 2.6e444.7 3.9 <5.1 5/15 33

ALT¼alanine aminotransferase, AST¼aspartate aminotransferase, GLDH¼ glutamate dehydrogenase,
AP¼ alkaline phosphatase.
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available for 15 cats (Table 3). In 12 cats, the re-
sults of 1e4 (median 2) follow-up examinations
were evaluated.

Hyperglobulinaemia (43e62 g/l, median 46)
was present in eight cats at initial examination.
Another four cats developed an increase in
plasma globulins within 0.8e1.8 years. Five cats
displayed mild to severe hyperbilirubinaemia
(5.1, 8.7, 26, 37, and 445 mmol/l) and another
three cats developed hyperbilirubinaemia; at fol-
low-up examinations after 0.1, 0.9, and 1 year the
bilirubin values were 5.4, 6.7, and 26 mmol/l, re-
spectively. Five of the eight cats with hyperbilir-
ubinaemia were anaemic (0.13e0.29 l/l). In two
of the three non-anaemic cats with increased bil-
irubin values, the aggregated reticulocyte counts
were increased (291 and 452� 109/l). In three
cats, the bilirubin concentrations were within
the reference range (2.6, 3.0, and 3.6 mmol/l) de-
spite suffering from anaemia (Hct values 0.19,
0.26, and 0.29 l/l). One of 15 cats had a moder-
ately increased alanine aminotransferase (ALT)
value (395 U/l). Two other cats had mildly in-
creased ALT values (90 and 113 U/l) 0.6 and
2.8 years after first examination. Mildly increased
aspartate aminotransferase (AST) values were
present in two of 15 cats (2� 77 U/l); two other
cats showed a mild increase after 0.4 and 1.3
years (37 and 39 U/l). In four cats alkaline phos-
phatase (AP) was increased at initial examination
(78, 105, 108, and 241 U/l). Altogether seven of
15 cats had increased values of one or more liver
enzymes at least once.

Therapy and course of disease

Information on the course of disease in 14 cats
with clinical signs is given in Table 1. Seven of
14 cats with clinical signs were treated from
different veterinarians (cats 1e7). The Hct values
of four of these 14 cats during the course of dis-
ease are shown in Fig 1.

Eight of 25 affected cats died (five) or were eu-
thanased (three) at ages ranging from 1.3 to 11.3
years (median 3.6). At least in six of these cats the
death at an age of 1.3e11.3 years (median 4.1)
was presumably a consequence of the PK defi-
ciency. One cat died a few weeks after parturition
without clinical signs and one cat was eutha-
nased because of cardiac disease and aortic
thromboembolism.

Breeding history

Information on the frequency of breeding could
be collected for 25 of 37 PK-deficient cats (15 of
them females and 10 males). Eleven of the female
cats had littered between the ages of 1.8 and 7.5
years (median 4.4) at least once; four other fe-
male cats were not used for breeding. Five of
10 PK-deficient male cats were used for breeding
between the age of 4.4 and 11.3 years (median
4.8) at least once.

The pedigrees of four generations of 35 of 37
affected cats were available for evaluation.
A common ancestor could not be determined.
Fifteen affected cats were closely related to each
other (Fig 2). Of the remaining 20 PK-deficient
Somali and Abyssinian cats, 15 had common
ancestors (Fig 3).
Discussion
For 25 Abyssinian and Somali cats suffering from
PK deficiency information on the course of
disease over a time period of 0.8e11.3 years
(median 4.3) could be obtained. In accordance
with previous reports PK deficiency can be



Fig 2. Pedigree of 11 Abyssinian cats with PK deficiency. : PK deficiency, alive; -: PK deficiency, dead; : PK carrier;
,: PK normal; : no information; ,: male; B: female.
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asymptomatic in cats, can cause a chronic anae-
mia, or haemolytic crises can occur intermittently
(Giger et al 1997, 2000b). Only in 14 of 25 affected
cats did the owners notice signs of disease,
Fig 3. Pedigree of 15 cats with PK deficiency (14 Somalis and
dead; : PK carrier; B: PK normal; : no information; ,: ma
usually starting at an age of less than 3 years.
In four out of five Abyssinian and Somali cats
suffering from PK deficiency (age 2e10 years),
which were examined at the School of Veterinary
one Abyssinian). : PK deficiency, alive; -: PK deficiency,
le; B: female.
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Medicine, University of Pennsylvania, signs
comparable to our study, such as lethargy
(n¼ 3), pale mucous membranes (two), pica
(two), and occasional vomitus (one), were de-
scribed. In a 10-year-old female cat used for
breeding, the anaemia was diagnosed at a routine
health check (Kohn 2001). A case study from
Australia (Mansfield and Clark 2005) reported
on a 7-year-old male Somali cat, which was pre-
sented due to icterus and polydipsia. The cat was
healthy according to the owner until then. In an-
other case study a 2-year-old Somali cat was re-
ferred because of icterus and vomiting 1 year
after diagnosis of PK deficiency (Harvey et al
2007). It is uncertain what might trigger haemo-
lytic crises in affected cats. Stressful situations,
such as infectious diseases, parturition or exhibi-
tions, might cause a sudden deterioration of the
clinical picture by non-specific activation of the
macrophage system, damage of erythrocytic
membranes, or suppression of haematopoiesis.
The authors of the case study from Australia sus-
pected an infection with Mycoplasma haemominu-
tum and a cholangiohepatitis as the triggering
factors for the haemolytic crisis.

As PK deficiency can be asymptomatic in cats, at
least 16 cats were used for breeding before estab-
lishing a diagnosis thus spreading the mutant al-
lele. Testing of Abyssinian and Somali cats used
for breeding is, therefore, strongly recommended.

Even though erythrocytic PK deficiency results
in an energy deprivation and thus a shortened
survival time of RBC, some cats seem to be
able to compensate the accelerated breakdown.
In this study 17 of 18 cats displayed mild to
severe reticulocytosis. Despite these increased
aggregated reticulocyte counts, nine cats were
not anaemic, which indicates an increased and
efficient turnover of RBC.

For differential diagnoses of haemolytic anaemia
in cats, infectious diseases (eg, haemoplasmosis
and feline leukaemia virus) or immune-mediated
haemolysis have to be considered.Haemolytic
anaemia caused by PK deficiency is often incor-
rectly interpreted as immune-mediated haemo-
lysis.The direct Coombs’ test, however, was
negative for several cats suffering from PK defi-
ciency (Kohn, unpublished). Moreover, haemol-
ysis can be caused by toxins or chemicals or
mechanical damage of the RBC (Christopher
2000, Giger 2005, Kohn et al 2006). Increased
OF of RBC is an important differential diagnosis
for PK deficiency, as this disease has been de-
scribed in Abyssinian and Somali cats and has
a similar clinical picture. As both diseases are
hereditary, clinical signs caused by chronic hae-
molytic anaemia or by haemolytic crises may be
noted at a young age (Kohn et al 2000). Thusfar,
increased OF of RBC has only been diagnosed
in the United States and in one cat from
Switzerland (Kohn, unpublished). A hereditary
membrane defect has been suggested as a possi-
ble cause. In contrast to cats with increased OF
of RBC, the mean erythrocytic OF was within
the reference range in most cats suffering from
PK deficiency examined here. Therefore, the
OF test can be useful to differentiate between
these two diseases and may also serve to
distinguish PK deficiency from immune-medi-
ated haemolysis or haemoplasmosis (Kohn et al
2006).

Only few data on plasma biochemistry values
of cats suffering from PK deficiency are available
in the literature. In four of 15 cats examined here,
plasma bilirubin was increased moderately to se-
verely. It was increased slightly in another four
cats. Similarly, in two of three American cats
with PK deficiency, serum concentrations of bili-
rubin were only mildly increased, indicating an
efficient compensation of the accelerated break-
down of RBC (Kohn 2001). The Australian cat
displayed severe hyperbilirubinaemia and a chol-
angitis was diagnosed (Mansfield and Clark
2005). Moreover, bilirubin cholelithiasis and the
possibility of an extrahepatic bile duct obstruc-
tion, which is a frequent complication of chronic
haemolysis in man (Wantanabe et al 2002),
should be investigated if PK-deficient cats
present with jaundice (van Geffen et al 2005,
Harvey et al 2007).

Hyperglobulinaemia was present in 12 of 15
cats of our study. Increased globulin concentra-
tions can also be found in cats suffering from
increased OF of RBC (Kohn et al 2000) or im-
mune-mediated haemolytic anaemia (Kohn et
al 2006). Hyperglobulinaemia can indicate
a chronic stimulation of the immune system,
but was not described in humans and dogs
with PK deficiency.

Six of 15 cats included in this study displayed
mildly, one cat moderately increased activities
of liver enzymes. Hypoxia in the liver caused
by severe anaemia or a circulatory failure can
damage hepatocytes. One of seven cats of our
study displaying increased activity of liver en-
zymes suffered from severe anaemia (0.09 l/l).
Increased values of liver enzymes have also
been described in cats with immune-mediated
haemolytic anaemia or increased OF of RBC
(Kohn et al 2000, 2006). Moreover, chronic
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haemolysis is capable of causing significant iron
overload. Liver iron concentration over a critical
threshold leads to the formation of radicals.
Increased redox-active iron present in haeme-
proteins and cytosolic iron pool catalyses oxida-
tive damage to lipids, proteins, and nucleic
acids. Iron-catalysed injury results in damage
to cell constituents, including mitochondria, ly-
sosomes, and the sarcolemmal membrane
(Schaer et al 1992, Hilgard and Gerken 2005).
Thus, chronic haemolysis can lead to hepatocel-
lular damage and finally cirrhosis of the liver
(Hilgard and Gerken 2005). This has been de-
scribed in humans and dogs with PK deficiency
(Weiden et al 1981, Schaer et al 1992, Harvey
2006). In the Australian case report the liver
showed histologically extramedullary haemato-
poiesis and moderate bile duct proliferation,
with portal areas showing mild lymphocytic ac-
cumulations (Mansfield and Clark 2005).

Mild to moderate splenomegaly has been de-
scribed in cats suffering from PK deficiency
(Ford et al 1992, Giger 2000a, Kohn 2001, Mans-
field and Clark 2005). Histopathological exami-
nation of the spleen of two affected Abyssinian
cats showed distinct extramedullary haemato-
poiesis and haemosiderosis caused by chronic
haemolysis (Kohn 2001).

In this study, at least six of 25 PK-deficient cats
died or were euthanased presumably as a conse-
quence of PK deficiency at ages between 1.3 and
11.3 years. PK-deficient dogs died at similar ages
ranging from 1 to 9 years due to anaemia or liver
failure caused by iron overload (Schaer et al
1992, Giger 2000b).

Therapeutic options are limited in cases of PK
deficiency (Giger 2000b, 2001). Experimentally,
bone marrow transplantation has been described
in dogs (Weiden et al 1981). In affected cats, sple-
nectomy can be performed in cases of recurrent
haemolytic crises or severe splenic enlargement,
which can restrict the expansion of the stomach
and cause inappetence (Ford et al 1992, Giger
2000a). The objective of a splenectomy is to re-
move one major site of RBC phagocytosis. In
one Abyssinian cat the Hct stabilised after sple-
nectomy. This cat survived at least 10 years
(Ford et al 1992, Giger 2001). A stabilisation of
the Hct and improvement of the general con-
dition were noted in two other cats after splenec-
tomy (Kohn 2001). Splenectomy is also a
therapeutic option in humans suffering from se-
vere transfusion-dependant PK deficiency, he-
reditary spherocytosis or autoimmune-mediated
haemolytic anaemia (Paglia 1995). However,
Basenji dogs with PK deficiency did not improve
clinically after removal of the spleen (Giger and
Noble 1991).

As PK deficiency is often misinterpreted as im-
mune-mediated haemolysis or haemoplasmosis,
the cats are frequently treated with prednisolone
or antibiotics, as was the case in this study. Pos-
itive effects of glucocorticoids might be due to
a membrane stabilising effect and due to inhibi-
tion of the mononuclear phagocytic system,
thus preventing or delaying phagocytosis of
damaged RBC. A transient or partial response
was found in some cats of this study, however,
the effect was difficult to judge due to the waxing
and waning course of PK deficiency.

To prevent haemolytic crises, stressful situa-
tions should be avoided for PK-deficient cats.
Blood transfusions can represent a life saving
measure during severe haemolytic crises if
the Hct values decrease below 0.10e0.15 l/l
(Weingart et al 2004). However, none of the cats
included in this study had received a blood
transfusion.
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