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Cutaneous neosporosis in an adult dog in Belgium
Cutane neosporose bij een volwassen hond in Belgié
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l \BSTRACT

A twelve-year-old female spayed Greyhound was presented with ulcerative nodular lesions,
generalized weakness and pain. At the time of presentation, the dog was receiving prednisolone
for a presumptive diagnosis of cervical discus hernia. Fine needle aspiration of the nodular lesions
demonstrated protozoal tachyzoites. Immunohistochemistry confirmed the diagnosis of Neospora
caninum infection. Clindamycin therapy, together with the withdrawal of immunosuppressive
medication, resulted in complete remission. This report documents the first case of cutaneous
neosporosis in Belgium.
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SAMENVATTING

Een twaalf jaar oude, vrouwelijke, gesteriliseerde greyhound werd aangeboden met ulceratieve
nodulaire letsels, algemene zwakte en pijn. De hond werd op dat moment behandeld met prednisolone
voor een vermoedelijke diagnose van cervicale discus hernia. Op het microscopisch onderzoek van een
fijnenaaldaspiratie-biopt van de nodulaire letsels werden protozoaire tachyzoieten gezien. Het immuno-
histochemisch onderzoek bevestigde de diagnose van Neospora caninum-infectie. Een behandeling met
clindamycine en de stopzetting van een immunosuppressieve behandeling leidden tot volledig herstel. Dit
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artikel beschrijft het eerste geval van cutane neosporose in Belgié.

INTRODUCTION

Neospora caninum is a protozoan of the phylum
Apicomplexa first described in 1988 (Dubey et
al., 1988). The dog has been identified as both an
intermediate and definitive host to the parasite, and
sheds oocysts in the faeces following the ingestion of
N. caninum-infected tissues. Although dogs can be
infected by the ingestion of contaminated tissues, the
predominant route of transmission is considered to be
transplacental. Herbivores are intermediate hosts, and
likely become infected by ingesting oocysts shed by
the definitive host or by subclinical congenital infec-
tion. Neospora infection is an important cause of abor-
tion and infertility in cattle (Dubey and Lappin, 2006).

Naturally infected dogs have been reported world-
wide (Dubey and Lappin, 2006). In a Belgian survey,
11 % of the dogs were seropositive, at titers of 1:50 to
1:800, with increasing seropositivity with age (Barber
etal., 1997).

Dogs of any age can be infected, but the most
severe and most frequent infections occur in young
dogs (under six months of age). These puppies

show neurological signs characterized by ascending
paralysis of the limbs, with the pelvic limbs more af-
fected than the thoracic limbs (Lavely, 2006). Older
dogs most likely become ill from reactivation of a
chronic subclinical infection. They often have signs
of multifocal central nervous system involvement with
or without polymyositis. Less common manifestations
are myocarditis, dermatitis, pneumonia, hepatitis or
multifocal dissemination (Scott et al., 2001; Dubey
and Lappin, 2006).

Infection of Neospora restricted to the skin is rare
(Dubey et al., 1988; Dubey et al., 1995; Fritz et al.,
1997; Perl et al., 1998; Poli et al., 1998; La Perle et al.,
2001; Tarantino et al., 2001; Ordeix et al., 2002; Boyd
et al., 2005; Gupta et al., 2011).

This article describes nodular dermatitis caused by
a Neospora caninum infection in an adult Greyhound.

CASE REPORT
An approximately twelve-year old, female, spayed

Greyhound was presented with symptoms of acute
neck pain. The dog was imported from Spain to Bel-
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Figure 1. Nodular skin lesion secondary to Neospora
caninum infection in the dorsal neck of the dog.

gium seven years ago. One hour before presenta-
tion, the owner noticed that the dog started shaking,
had difficulties in walking and keeping her balance.
The physical examination was normal except for
severe pain while moving the head. The neurological
examination was normal. A presumptive diagnosis
of cervical discus hernia was made, and treatment
with prednisolone (Prednisolone, Kela) (1mg/kg/day)
and tramadol (Contramal Retard 50 mg, Griinenthal)
(2 mg/kg bid) was started.

Three weeks later, the owner returned to the clinic
because the dog showed no significant improvement,
lost weight and showed skin lesions. On physical exa-
mination, the dog had weight loss, generalized muscle
atrophy and a stiff gait. Pain was noted on palpation of
the muscles in the cervical and shoulder region. Two
ulcerated cutaneous nodules were visible: one in the
dorsal neck (Figure 1) and one on the lateral side of
the right stifle.

Blood samples for a complete blood count (CBC)
were analyzed with an automated hematology
analyzer (Sysmex pocH-100iV Diff), and the bio-
chemical profile was analyzed with a Fuji Dry Chem
clinical chemistry analyzer (Fuji Dri-Chem 3500i).
The CBC was within limits. Biochemistry revealed
a marked elevation of the alanine aminotransferase
(ALT) (800 Ulliter, reference range 17 to 78 Ulliter)
and aspartate aminotransferase (AST) (373 Ulliter,
reference range 17 to 44 Ulliter), a mild elevation
of gamma-glutamyltransferase (GGT) (45 Ulliter,
reference range 5 to14 U/liter) and a highly elevated
creatinine kinase (CK) (> 2000 U/liter, reference range
49 10166 U/liter). No other abnormalities were found.

The direct agglutination assay for Leishmania spp.
was negative. The indirect fluorescent antibody test
(IFAT) was positive for Neospora at a dilution of 1/80
(reference range: negative at < 1/50 screening dilution)
(MegaScreen® Fluoneospora c. ad us. vet.; Diagnostik
Megacor, Austria).

No significant abnormalities were found on ultra-
sonographic examination of the abdomen. The
radiographs of the thorax and abdomen were normal.
A fine needle aspiration of the cutaneous nodule in
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the dorsal neck was performed, and revealed a mainly
neutrophylic inflammation with multiple extracellular
curvilinear tachyzoites with an apical nucleus (Figure
2). This nodule was surgically removed, fixed in 10 %
buffered formalin solution and routinely processed for
microscopic examination with hematoxylin and eosin
stain (H&E).

Histopathologic diagnosis of the skin lesion
revealed locally extensive pyogranulomateous der-
matitis and panniculitis with intralesional tachy-
zoites and tissue cysts compatible with an apicomplexan
protozoal parasite (Figure 3). Immunohistochemical
staining with anti-Toxoplasma antibodies remained
negative (Veterinary Medical Teaching Hospital
(VMTH) of the University of Davis, USA), and cysts
stained positive with anti-Neospora antibodies (VMTH,
Davis, USA).

&R L T e e
Figure 2. Cytology of the nodular skin lesion in the
dorsal neck of the dog. Mixed inflammatory infiltrate
admixed with numerous extracellular curvilinear tachy-
zoites with an apical nucleus (arrow); Diff Quick stain,
100x.

Figure 3. Histopathology of the nodular skin lesion.
Pyogranulomatous inflammation of dermis with intra-
lesional tachyzoites (white arrow) and tissue cysts (black
arrow); H&E, 1000x.
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The prednisolone and tramadol therapy were dis-
continued. Therapy with clindamycin hydrochloride
(Clindabuc, CEVA) (20 mg/kg bid) was started. Car-
profen (Rimadyl, Pfizer) (4 mg/kg/day) was added
to treat the generalized pain and inflammation. Two
weeks later, the owner noticed a marked improvement:
the dog had a normal posture and gait. The nodule on
the right stifle had disappeared. There was a signifi-
cant decrease in ALT (328 Ulliter), AST (96 U/liter)
and CK (1106 U/liter). The physical examination was
normal, and no pain reaction could be elicited.
Another two weeks later, the liver enzymes norma-
lized, but the CK activity (213 U/liter) was still
marginally elevated. Therapy with clindamycin was
continued for another two weeks, and then stopped.
Four months later, the Greyhound was still in good
health. Liver enzymes and CK were within normal
limits.

DISCUSSION

Cutaneous neosporosis has been reported in eleven
dogs which resided in the United States, France, Israel,
Italy, Spain and the United Kingdom. To the authors’
knowledge, this is the first report of cutaneous neospo-
rosis in Belgium. The age of the eleven affected dogs
ranged from sixteen weeks to fifteen years. Only two
of these dogs were younger than four years of age.
Most of them had concurrent disease or were treated
with immunosuppressive drugs (Dubey et al., 1988;
Dubey et al., 1995; Fritz et al., 1997; Perl et al., 1998;
Polietal., 1998; La Perle et al., 2001; Tarantino et al.,
2001; Ordeix et al., 2002; Boyd et al., 2005; Gupta
et al., 2011). Likewise, the dog reported here was on
immunosuppressive therapy before the development
of cutaneous neosporosis.

Tachyzoites can be found in aspirates or smears
from any parasitized tissue or body fluid (Dubey and
Lappin, 2006). The differential diagnosis for protozoal
dermatitis in dogs include Leishmania infantum, Ca-
ryospora spp., Neospora caninum, Toxoplasma gondii
and Sarcocystis spp. infections (Dubey et al., 1995).
Due to the similar morphology in cytopathological
smears and H&E stained sections, N. caninum must be
distinguished from T. gondii by immunohistochemical
staining or electron microscopy (Dubey and Lappin,
2006). In the present case, the diagnosis was initially
made on cytological examination of lesional aspirates,
and confirmed by histopathology and immunohisto-
chemistry.

Demonstrating serum antibodies to N. caninum
may help to confirm the diagnosis of neosporosis
(Dubey and Lappin, 2006). In most cases, clinical
neosporosis produces IFAT titers higher than or equal
to 1:800 (Barber and Trees, 1996). Previously exposed
dogs that may be infected, but that remain asymp-
tomatic, may have similar titers for several years
(Dubey and Lappin, 2006). The IFAT titers in reported
dogs with cutaneous neosporosis ranged from 1:640
to 1:12800 (Fritz et al., 1997; Poli et al., 1998). The
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immunofluorescent antibody test for Neospora in the
dog of the present case was positive at a relative low
dilution of 1:80. Occasionally, animals with histologi-
cally verified infections have low titer results (Dubey
and Lappin, 2006).

Predominant increases in the activities of the
hepatocellular leakage enzymes ALT and AST occur
with circulatory disturbances, hepatotoxicities, infec-
tious diseases, hepatitis and neoplasia. ALT is prima-
rily found in the cytosol of hepatocytes, and is released
into the circulation after hepatocellular membrane
disruption. AST is found in the cytosol and mitochon-
dria of hepatocytes and myocytes, and therefore, an
increase in AST activity can be caused by hepatic and/
or muscle damage. The activities of the membrane-
bound enzymes GGT and ALP (alkaline phosphatase)
are increased with intra- and extra-hepatic choles-
tasis (Alvarez and Whittemore, 2009). The activity
of the muscle enzyme CK is increased to varying de-
grees with muscle necrosis secondary to inflammatory
myopathies (Podell, 2002).

In the present case, there was a ten-fold increase of
the AST and ALT activity. There was no increase of
the ALP activity and only a mild increase of the GGT
activity. This liver enzyme pattern indicates hepatocel-
lular damage or necrosis. There was also a more than
ten-fold increase of the CK activity. All abnorma-
lities returned to normal after therapy with clin-
damycin. Although there were no muscle or liver
biopsies taken, it is very likely that both liver and
muscles were involved in a systemic infection with
N. caninum.

Although CK has a shorter half-life (two to three
hours) (Podell, 2002) than the half-life of ALT (two
to three days) (Alvarez and Whittemore, 2009), it took
longer for the CK activity to normalize than the ALT
activity in the dog of the present case. A possible ex-
planation could be that the inflammation of the mus-
cles was more extensive than the inflammation of the
liver.

Clindamycin, sulfadiazine and pyrimethamine
alone or in combination are used to treat canine neo-
sporosis. Dermatitis and myositis respond well to clin-
damycin. Clindamycin is effective in suppressing the
replication and dissemination of tachyzoites but does
not appear to be effective against encysted bradyzoites
(Dubey and Lappin, 2006). Eight of the eleven dogs
previously reported with cutaneous neosporosis either
died or were euthanized, but five of the eleven dogs
showed clinical improvement or had resolution of the
cutaneous lesions with clindamycin therapy (Dubey
et al., 1988; Dubey et al., 1995; Fritz et al., 1997; Perl
et al., 1998; Poli et al., 1998; La Perle et al. 2001;
Tarantino et al., 2001; Ordeix et al., 2002; Boyd et
al., 2005; Gupta et al., 2011). The dog of the present
case was treated with clindamycin for six weeks, and
recovered completely.

To prevent infection, dogs should not be fed raw
meat (especially beef) or be allowed to feed on aborted
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materials. Breeding with Neospora-infected bitches
should be avoided (Dubey and Lappin, 2006).

CONCLUSION

In summary, this report describes a case of cuta-
neous neosporosis diagnosed by means of cytologi-
cal examination of lesional aspirates and confirmed
by histopathology and immunohistochemistry. The
dog responded well to therapy with clindamycin, and
remained healthy after the treatment was stopped.
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