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Ehrlichia canis Infection in a Dog
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Abstract : 3-year-old female Pitbull terrier dog that had been moved to Republic of Korea was diagnosed with Ehrlichia
canis infection. Abnormal findings on a complete blood count (CBC) and serum chemistry profile were moderate
anemia, mild thrombocytopenia, hyperproteinemia and hyperglobulinemia. Serologic screening test by a commercial
ELISA kit for Ehrlichia canis was positive, and serum antibody titer was markedly high (> 1:10240). The morula
of Ehrlichia organisms was not detected in buffy coat blood smears. Polymerase chain reaction (PCR) was done using
the peripheral blood and the result was negative. Based on the serologic test results and the clinical signs, the dog
was diagnosed as ehrlichiosis. The dog responded well to doxycycline and was uneventfully recovered.

Key words : canine, Ehrlichia, Korea.

Introduction

Ehrlichia canis infection is a potentially fatal tick bone dis-
ease of dogs (2, 10, 18). The agent can cause acute, subclin-
ical, or chronic disease (6, 9, 17). Ehrlichiosis has been
reported worldwide in association with the broad distribu-
tion of its main vector, Rhipicephalus sanguineus (5, 9, 10).
In Republic of Korea, many of dogs came from other coun-
tries, including USA, where disease prevalence is especially
high (2, 5). Ehrlichia infection previously has been reported
in Japan in dogs moved from the USA and in local dogs (17).
It has been also observed in China (16). This paper describes
a case of Ehrlichia canis infection in Republic of Korea. The
diagnosis was made based on the positive ELISA kit result
and markedly increased antibody titer in a non endemic area
of Republic of Korea.

Case

A 3-year-old female Pitbull terrier dog was referred to
Haemaru Referral Animal Hospital on September 2004 for a
10 day history of diarrhea, fever and weight loss. The dog
was imported from Texas, USA in March, 2004. On physi-
cal examination the dog was lethargic, and superficial lymph
nodes were enlarged. Abnormal findings on a CBC included
moderate anemia (21.4%: reference interval 37-55%), mild
thrombocytopenia (144 x 10°/ul.: reference interval 160-430
x 10°*/uL). Abnormal serum chemistry profile was hyperpro-
teinemia (10.13 g/dl: reference interval 5.2-8.2 g/dl) and
hyperglobulinemia (7.59 g/dl: reference interval 2.5-4.5 g/db).
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Abdominal radiography revealed splenomegaly. Because of
the increased globulin concentration, infectious inflammatory
{(such as bacterial, fungal, protozoal etc.), immune-mediated
(such as SLE etc.) and neoplastic diseases were considered as
differential diagnoses.

Serum protein electrophoresis revealed broad y-globulin
fraction peak suggestive of a polyclonal gammopathy (Fig 1).
Cytology of the aspirate smears from the enlarged superfi-
cial lymph nodes showed heterogeneous population with a
predominance of small lymphocyte. Low number of mac-
rophages, plasma cells, and neutrophils were found and that
was consistent with reactive hyperplastic lymph nodes (Fig 2).
Any infectious organisms were not detected.

Although tick exposure was not recognized at presentation
both by physical examination and from history, additional
tests included blood smear examination looking for Babesia
organisms, commercial kit test (ELISA IDEXX 3Dx kit)
screening for heartworm infection, Ehrlichia canis infection
and Lyme disease, Giardia test (strip ELISA), fecal occult
blood test and fecal parasite examination. All tests were neg-
ative except ELISA kit test for Ehrlichia canis. To confirm
the positive result of the test kit, serum was submitted to
Antech Diagnostics for Ehrlichia canis antibody titer assay
(IFA, indirect immunofluorescence assay). Blood smears
were examined for morula and blood was submitted to
VeTek, Kyung Gi do, for PCR test using Ehrlichia specific
primer. The serum antibody titer was > 1 : 10240, but morul-
awas not found in blood smears and PCR test was negative.
Because ehrlichiosis is not endemic in Republic of Korea,
Ehrlichia canis infection was diagnosed based on the mark-
edly increased serum antibody titer and the relevant clinical
signs,

Treatment for ehrlichiosis began with 10 mg/kg/day of
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Fig 1. Serum protein electrophoresis revealed broad y globulin
fraction peak suggestive of a polyclonal gammopathy (ANTECH
Diagnostics, Southaven, MS).

Fig 2. Lymph node cytology. Predominant cells were small lym-
phocytes with increased number of plasma cells (arrow) and
neutrophils (Diff-Quik, x1000).

doxycycline (doxycycline hyclate capsules; Jinro Pharmaceu-
tical) for 4 weeks with restricted diet. The response was
uneventful and the general condition of the patient improved.
The enlarged superficial lymph nodes returned to normal.

Discussion

Ehrlichia canis infection develops a wide variety of clini-
cal signs which include depression, lethargy, weight loss,
anorexia, pyrexia, lymphadenopathy, splenomegaly and a
tendency to hemorrhage are the most commeon (2, 11, 15).
Thrombocytopenia, pancytopenia, hyperglobulinemia is one
of the main hematological abnormalities of Ehrlichia canis
infection (5, 9). Hyperglobulinemia is usually polyclonal, and
monoclonal gammopathy is rare (8, 10). This dog was
depressed and anorexic,and had diarrhea, lymphadenopathy
and fever, but these clinical signs were non-specific. It had a

moderate anemia and mild thrombocytopenia, moderate
hyperproteinemia and hyperglobulinemia with polyclonal
gammopathy. Although these hematological findings were
consistent with an Ehrlichia canis infection, ehrlichiosis was
not included in the first differential list. Ehrlichiosis is not
endemic in Republic of Korea. Therefore, lymphocytic leu-
kemia, plasma cell leukemia, idiopathic monoclonal gamm-
opathy and multiple myeloma were considered as major
differentials in view ofthe similar clinical signs and labora-
tory findings of these diseases (14). A serological examina-
tion including IFA tests detecting antibodies to Ehriichia
canis is the useful method for diagnosing Ehrlichia canis
infection in non endemic area as well as endemic area (2, 4,
9). The median reciprocal Ehrlichia canis titer was >1:
8192 in 19 naturally infected case (15), whereas it was
>1:5120 in another study about 62 patients (5). In this case,
the markedly high titers (> 1 : 10240) against Ehrlichia canis
led to the diagnosis of Ehrlichia canis infection.

In PCR test a negative result was observed from periph-
eral blood in this case. It is possible that the organism could
be sequestrated in other sites of the body (e.g., spleen) with-
out detection (6, 11). In one study, four dogs in the subclini-
cal or chronic stages of Ehrlichia canis infection had positive
PCR results from splenic aspirates and bone marrow sam-
ples; whereas three of the four had negative PCR results
from blood samples (7). Another study shows that results of
PCR seemed to be less sensitive in these chronic cases, as
compared to the acute phase of Ehrlichia canis infections in
dogs. Organisms may hide in the tissue such as lung, liver,
spleen, etc (15). If PCR was done with spleen or bone mar-
row samples in this case, positive results might be obtained.
Therefore, in chronic cases spleen or bone marrow samples
as well as peripheral blood should be screened by PCR test
for suspected organisms (6, 15).

It is possible that the dog was imported with the disease in
that Ehrlichia canis infection may persist after a spontane-
ous clinical recovery or afler ineffective treatment, and such ani-
mal may develop the subclinical form of the disease which
may last several years (4, 6). Recently, positive resulis were
reported in a study using spleen tissues of rodents at some
military installations and training sites in Republic of Korea
by PCR using Ehrlichia canis specific primer (3, 12). So it is
also plausible that this dog had been infected after imported
to Republic of Korea. This disease can be underrecognized
and underreported because of the nonspecific clinical signs
(2, 13). Nowadays, increasing numbers of dogs are imported
from other endemic countries. Therefore, ehrlichiosis should
also be screened during the routine quarantine, and should be
considered in dogs with hyperglobulinemia, and thrombocy-
topenia even in Republic of Korea.
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