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Abstract

The following report describes the direct detection of 
Ehrlichia canis by real-time PCR in the conjunctiva of 
a 1-year-old female Maltese dog. After being imported 
from Brazil, the dog was presented because of anorex-
ia, dehydration, fever and palpable mandibular lymph 
nodes. A few days later, the dog developed bilateral 
blepharospasm, photophobia and anterior uveitis. 
Monocytic ehrlichiosis was diagnosed by a positive 
PCR result and the detection of IgM and IgG anti-
bodies. Because of the massive uveitis a conjunctival 
sample was taken with a cytobrush, which also tested 
positive for Ehrlichia canis DNA by real-time PCR. 
Only one week after starting treatment with systemic 
doxycycline and local anti-infl ammatory and cyclo-
plegic therapy the dog recovered from systemic and 
eye diseases. After therapy the follow-up examination 
revealed a full remission of clinical and hematological 
parameters and a negative PCR result. 
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Direktnachweis von Ehrlichia canis mittels PCR 
in der Bindehaut eines Hundes mit bilateraler 
Uveitis anterior

Der folgende Bericht beschreibt den direkten Nach-
weis von Ehrlichia canis mittels Real-Time-PCR in 
der Bindehaut einer 1-jährigen Malteserhündin. Kurz 
nach dem Import aus Brasilien wurde der Hund we-
gen Anorexie, Dehydration, Fieber und tastbaren 
Mandibularlymphknoten vorgestellt. Ein paar Tage 
später entwickelte der Hund bilateralen Blepharospas-
mus, Photophobie und Uveitis anterior. Die Diagnose 
«monozytären Ehrlichiose» wurde durch eine positive 
PCR und den Nachweis von IgM-und IgG-Antikör-
pern gestellt. Aufgrund der massiven Uveitis wurde 
ein Cytobrush aus der Konjunktiva entnommen und 
ebenfalls mittels Real-Time-PCR positiv auf Ehrlichia 
canis-DNA getestet. Nur eine Woche nach Thera-
piebeginn mit Doxycyclin, entzündungshemmen-
den Präparaten und Zykloplegika verschwanden alle 
klinischen Symptome. Eine Verlaufskontrolle nach 
Therapieende ergab eine vollständige Remission der 
klinischen und hämatologischen Parameter und ein 
negatives PCR-Ergebnis.

Schlüsselwörter: Ehrlichia canis, Cytobrush, Real-
Time-PCR, Bindehaut, Uveitis

Introduction

Canine monocytic ehrlichiosis (CME) is a common in-
fectious disease in dogs caused by the gram-negative 
rickettsia Ehrlichia canis (Harrus et al., 1998; Dumler et 
al., 2001; Cohn, 2003; Skotarczak, 2003). The organism is 
transmitted primarily by the brown dog tick, Rhipiceph-
alus sanguineus, and by the American dog tick, Derma-
centor variabilis (Groves et al., 1975; Lewis et al., 1977). 

A wide variety of clinical signs, such as depression, leth-
argy, weight loss, anorexia, pyrexia, lymphadenomegaly, 
splenomegaly, bleeding tendencies and ocular signs can 
be diagnosed (Woody and Hoskins, 1991). Hematologic 
abnormalities include thrombocytopenia, mild anemia 
and mild leucopenia in the acute stage, and development 
of pancytopenia in the severe chronic stage (Woody and 
Hoskins, 1991; Bulla et al., 2004; Schaarschmidt and Mül-
ler, 2007). The main biochemical abnormalities reported 
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tions. The blood count showed a marked anemia, leu-
copenia and thrombocytopenia, which were confi rmed 
by manual counting. No blood parasites were found in 
May-Grünwald Giemsa-stained blood smears. DNA was 
extracted fi rst from EDTA blood and then from a con-
junctival sample taken with a cytobrush. These samples 
tested positive by real-time PCR for Anaplasma phago-
cytophilum, A. platys, and Ehrlichia canis (Schaarschmidt 
and Müller, 2007). To determine the defi nitive bacterial 
species, the PCR product was directly sequenced. Com-
paring the nucleotide sequence to GenBank, Ehrlichia 
canis was identifi ed as the causative agent. For confi rma-
tive diagnosis, serum was examined by indirect immu-
nofl uorescence (IFA) as described (Schaarschmidt and 
Müller, 2007). An IgM titer of 1:640 and an IgG titer of 
1:320 were determined. For differential diagnosis other 
laboratory tests (IFA for Leishmania infantum and PCR 
for Babesia canis) were carried out with negative results.

Course of infection and therapy 

The dog was treated locally with Pred Forte 1 %® (Al-
lergan, 8853 Lachen, Switzerland) and atropine sulfate 
1 %® (Ursapharm, 66129 Saarbrücken, Deutschland) eye 
drops 4 times daily, and once daily, respectively. Systemic 
doxycycline (5 mg/kg) was administered twice daily for 
28 days.One day after initiation of treatment no fever 

are hypoalbuminemia, hyperglobulinemia, and hyper-
gammaglobulinemia (Woody and Hoskins, 1991; Bullaet 
al., 2004; Schaarschmidt and Müller, 2007). Ocular mani-
festations are among the most common fi ndings in CME 
(Panciera et al., 2001). Uveitis and meningitis occurred in 
dogs infected with E. canis but were not observed in dogs 
infected with other Ehrlichia species. The infl ammatory 
infi ltrate was predominantly lymphocytic, monocytic 
and plasmacytic. In the histopathologic study reported 
by Panciera et al. (2001), ocular infl ammation was most 
common and most intense in the ciliary body, becoming 
less intense in the choroid, iris and retina, respectively. 
Doxycycline (5 mg/kg twice daily for 21 days) has be-
come the standard drug for treating canine ehrlichiosis. 
This case report details the clinical and laboratory fi nd-
ings of ocular Ehrlichiosis in a dog, confi rmed with PCR 
amplifi cation and DNA sequencing to be Ehrlichia canis. 

Case history

History and clinical fi ndings

A one-year-old Maltese dog imported from Brazil was 
presented for the fi rst time to the Small Animal Prac-
tice Letzi AG in Switzerland with a history of dehydra-
tion, fever and enlarged mandibular lymph nodes. At this 
time, no ocular clinical signs were present. The dog was 
treated with an intravenous lactated ringer´s infusion and 
a combination of NSDs (Metacam®, Boehringer Ingel-
heim GmbH, Basel, Switzerland) and amoxicillin/clavu-
lanic acid (Clavubactin®, Graeub AG, Bern, Switzerland). 
A few days later, the dog was presented as an emergency 
with anorexia and bilateral blepharospasm and photo-
phobia. 

Ophthalmic examination

Ophthalmic examination included slit-lamp biomicros-
copy, tonometry and indirect ophthalmoscopy. The dog 
was severely blepharospastic and photophobic. Menace 
responses and dazzle refl ex were normal. The conjunc-
tiva was hyperemic and chemotic, the cornea was clear. 
Both pupils were miotic, a 3 + aqueous fl are and 3 + cells 
were detected in the anterior chamber. The posterior seg-
ment of the eye could not be visualized in detail. Intra-
ocular pressure in both eyes measured using a TonoPen 
(Reichert, Depew, NY, USA) was low (left eye: 6 mmHg; 
right eye: 8 mmHg). 

Laboratory diagnosis

Table 1 shows selected parameters of clinical chemis-
try (Konelab 30i, Thermo Fisher Corporation, Vantaa, 
Finland) and hematology (Sysmex XT-2000iV, Sysmex, 
Norderstedt, Germany). Pathologically high values were 
obtained for alkaline phosphatase and ALT concentra-

parameter (range) Acute 
infection

After 
therapy

Clinical chemistry

albumin (25 – 37 g/l) 26 23

total protein (56 – 71 g/l) 66 79

alkaline phosphatase (< 146 U/l) 598 132

ALT (20 – 93 U/l) 288 78

Hematology

erythrocytes (6.0 – 9.0 x 1012/l) 3.7 7.1

hematocrit (38 – 55 %) 29 44

hemoglobin (9.3 – 12.1 g/dl) 5.2 9.9

leukocytes (6.0 – 12.0 x 109/l) 2.7 7.4

thrombocytes (150 – 500 x 109/l) 39 236

reticulocytes (5 – 10 o/oo) 2.6 7.3

Microbiology

morulae in the blood smear negative negative

Ehrlichia spp. DNA (blood) positive negative

Ehrlichia spp. DNA (eye) positive negative

Babesia spp. DNA (blood) negative negative

Anti-Ehrlichia canis IgM (≤ 1:20) 1:640 1:80

Anti-Ehrlichia canis IgG (≤ 1:40) 1:320 1:2560

Anti-Leishmania infantum IgG (≤ 1:40) negative negative

Table 1: Laboratory results before and after therapy. Patho-
logical results are highlighted in bold.
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E. canis-specifi c antibodies remains the most commonly 
used diagnostic method. 
In contrast to the reports cited above, the presence of E. 
canis DNA in secretions from conjunctiva of naturally 
and experimentally infected dog has been reported in 
a recent study (Baneth et al., 2009). Direct detection of 
the infectious agent with a highly sensitive molecular 
genetic method described herein offers the advantage 
that an acute infection can be differentiated from a pos-
sible «serologic scar». As we also looked for and found 
E.canis-specifi c IgM antibodies strongly supporting the 
hypothesis of an acute infection the direct detection of 
the agent in the eye is a much more powerful diagnostic 
tool. Differential diagnosis with systemic disease and bi-
lateral uveitis include canine leishmaniasis and babesio-
sis, although ocular manifestations have been described 
in cases of leishmaniasis with or without systemic signs 
(Pena et al., 2000). Similar blood results as anemia and 
thrombocytopenia could be present in canine babesiosis 
(Schaarschmidt et al., 2006). Both laboratory tests yield-
ed negative results. In a recent publication (Naranjo et 
al., 2010) Leishmania spp. was detected on tissue sections 
routi nely stained with hematoxylin/eosin and immuno-
histochemistry of ocular associated muscles. PCR detec-
tion of Ehrlichia DNA from EDTA blood is the labora-
tory method of choice for diagnosis of CME in the early 
or acute phase or in reactivated infections. Conjunctivitis 
is a common clinical sign in CME and the presence of 
E. canis DNA in conjunctival secretions is probably due 
to infl ammatory cells such as macrophages harboring 
E. canis or neutrophils that have phagocytosed cell de-
bris containing E.canis DNA. Non-invasive sampling of 
conjunctiva may serve as an additional diagnostic tool 
when invasive sampling such as spleen or bone narrow 
aspirates is not possible. Further studies of E. canis-in-
fected dogs with uveitis are necessary to evaluate if this 
method could be a valuable and powerful new diagnostic 
method.
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