A Case of Human Monocytic Ehrlichiosis in Serbia
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SUMMARY

Introduction Ehrlichiosis is a bacterial zoonosis transmitted by hematophagous arthropods - ticks. In
humans, it occurs as monocytic, granulocytic, and ewingii ehrlichiosis. Pathological process is based on
parasitic presence of Ehrlichia organisms within peripheral blood cells - monocytes and granulocytes.
Case Outline Fifty-two year old patient was admitted to hospital due to high fever of over 40°C that
lasted two days, accompanied with chills, muscle aches, malaise, loss of appetite, headache, confusion,
breathing difficulties, and mild dry cough. The history suggested tick bite that occurred seven days before
the onset of disease. Doxycycline was introduced and administered for 14 days, causing the disease to
subside. Indirect immunofluorescence assay was used to analyze three serum samples obtained from this
patient for Ehrlichia chaffeensis antibodies, and peripheral blood smear was evaluated for the presence
of Ehrlichia and Ehrlichia aggregation into morulae.

Conclusion Ehrlichiosis should be considered in each case where there is a history of tick bite together
with the clinical picture (high fever, chills, muscle aches, headache, generalized weakness and malaise,
and possible maculopapular rash). The presence of Ehrlichia chaffeensis antibodies was confirmed in a
patient with the history of tick bite, appropriate clinical picture and indirect immunofluorescence as-
say. This confirmed the presence of human monocytotropic ehrlichiosis, a disease that is uncommonly
identified in our country.
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INTRODUCTION

Ehrlichiosis, as human infectious disease, was
described in 1986, although Ehrlichia has been
studied as a cause of disease in animals until
1968, when Ehrlichia canis was identified as
the cause of disease of a large number of mili-
tary dogs in Vietnam. The similarity between
E. canis and E. sennetsu (previously known as
Rickettsia sennetsu), causing fever in humans
in Japan, was then observed. Recent findings
have suggested that Ehrlichiae, together with
Rickettsiae, form a subgroup of Proteobacte-
ria [1]. Bacteria from the Ehrlichia genus were
classified to the Anaplasmataceae family [2].
Based on their genetic characteristics, Ehrlichia
organisms were divided into 3 genogroups. Ge-
nogroup I includes E. chaffeensis (cause of hu-
man monocytotropic ehrlichiosis - HME), E.
canis, and E. ewingii. Genogroup II (Anaplasma
group) includes Anaplasma phagocytophilum -
human granulocytic ehrlichiosis - HGE, and
E. equi. Genogroup III (called Neorickettsiae)
includes E. sennetsu and E. risticii [1].

The first case of human ehrlichiosis, similar
to E. canis, was described in the USA in late
1980s [3]. Patients with specific antibodies to
E. chaffeensis were later described in other con-
tinents and countries: Israel [4], Thailand [5],
and Argentina [6]. E. chaffeensis was isolated
from the tick Ixodes ricinus in Germany [7]

and Bulgaria [8]. The human infections caused
by E. chaffeensis were confirmed by numerous
seroepidemiological studies in Italy [9], Czech
Republic [10], Portugal [11], Slovenia [12], and
Croatia [13], while there has been one case re-
ported in Serbia [14]. Retrospective studies
showed that Ehrlichiae, as causes of infectious
diseases, had been present in human popula-
tion even before 1980s [15].

The aim of this paper was to present clinical
characteristics of the serologically confirmed
case of ehrlichiosis in a patient who had previ-
ously been bitten by a tick.

CASE REPORT

Fifty-two year old patient was admitted to De-
partment for Infectious Diseases of General
Hospital in Subotica due to high fever of over
40°C that lasted for two days and was accom-
panied by chills, muscle aches, malaise, loss of
appetite, headache, confusion, breathing diffi-
culties, and mild dry cough. Seven days before
the onset of disease, the patient noticed a tick
in his scrotal region and removed it himself. Be-
fore admission to hospital, the patient took anti-
pyretics only. On admission, he had high fever,
was adynamic to prostration, and confused. The
remaining physical findings appeared normal,
as well as local findings at the site of tick bite.
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Laboratory findings immediately upon admission were
the following: WBC 2.9x10°/L, platelets 72x10°/L, RBC
4.44x10'*/L, hemoglobin 129 g/L, AST 82 U/L (normal
level: up to 37), ALT 55 U/L (normal level: up to 42), CK
1890 U/L (normal level: up to 195), and CRP 29.2 mg/L.
Urine examination showed normal results. Blood and urine
cultures were negative to Mycobacterium tuberculosis. Se-
rologic reactions to Rickettsia prowazekii, Coxiella burnetii,
Brucella abortus, Borrelia burgdorferi, as well as TPHA were
negative. Furthermore, serologic reactions to EBV, CMV
and HSV were negative. RF and ANA were also negative.
Lung X-ray, and the abdominal and urinary tract ultra-
sound suggested normal findings. Peripheral blood smear
showed morulae in small number of monocytes (less than
10%) staining darker than the rest of the monocytes.

On the second day of hospital stay, doxycycline was
introduced at a dose of 2x100 mg orally, and on the follow-
ing day, the patient’s fever subsided. Treatment lasted 14
days, after which the patient had no subjective complaints
and the physical findings were normal.

Laboratory findings at discharge: WBC 7.5x10°/L, plate-
lets 220x10°/L, RBC 4.1x10'*/L, hemoglobin 120 g/L, AST
32 U/L, ALT 34 U/L, CK 155 U/L, CRP 15.2 mg/L. During
the following six months, the patient used to come for regu-
lar controls and he had no subjective complaints, while his
physical and laboratory findings remained normal.

At the Department for Immunology of the Military
Medical Academy, indirect immunofluorescence assay
was used to analyze three serum samples from this patient
for E. chaffeensis antibodies, and peripheral blood smear
was evaluated for the presence of Ehrlichia and Ehrlichia
aggregation into morulae. Serum samples were taken on
days 7 (July 24, 2006), 14 (July 31) and 50 (September 5)
of the illness, and the titers of IF antibodies were < 1:32,
1:64, and 1:128, respectively. The peripheral blood smear
was dated July 19, 2006.

Indirect Immunofluorescence Assay (IFA)

The antigen for identification of E. chaffeensis antibodies
(Lot no. 02-0266N) was obtained as a suspension of E. chaf-
feensis replicated in canine monocytes. The suspension was
spread over 8-field microscopy slides, dried at room tem-
perature for at least three hours, and fixed with cold acetone
(Merck pro analysi) for 10 minutes at -18°C. The slides were
then dried 10 minutes at room temperature, and immedi-
ately used as an antigen, or stored for later use at -20°C.

The immune control serum was human serum obtained
from convalescents infected with E. chaffeensis with titers
of 128 or higher. The control negative serum was human
serum negative to E. chaffeensis antibodies at a dilution
of 1:16.

The IFA reaction

After brief rehydration, patient’s sera were applied to
prepared antigen in series of PBS dilutions ranging from
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1:16 to 1:256. After 30 minutes of humidity chamber in-
cubation at 37°C and PBS wash-out, in order to remove
antibodies not bound to antigen, a mixture of fluorescein
labeled goat antihuman IgG (INEP, Belgrade) was added,
as well as Evans blue for better contrast when reading the
reaction. After 30 minutes of humidity chamber incu-
bation at 37°C, slides were washed out, dried, and after
adding glycerin, the IFA reaction was studied using Leitz
fluorescent microscope (at 400x magnification). The last
serum dilution showing observable immunofluorescence
in monocyte cytoplasm with good positive and negative
control was considered to be the titer of E. chaffeensis an-
tibodies.

DISCUSSION

The disease of the humans known as humane monocytic
or monocytotropic ehrlichiosis is caused by Ehrlichia chaf-
feensis. It dwells and replicates in the cytoplasm of certain
host cell types, mainly neutrophil leukocytes, leukocytes
and monocytes, within vacuoles that are bound to cellular
membrane. The name of the disease HME suggests the
tropism of the organism toward peripheral blood mono-
cytes [13]. Until now, only one report on HME in Serbia
has been published. Dokic¢ et al. [16] presented the case of
HME in a patient admitted to Military Medical Academy.

The HME is a complex zoonosis. The causing organ-
ism persists in the nature through the infection of vari-
ous mammals. Dogs, wolves and deer are considered to
be the primary reservoirs of Ehrlichia chaffeensis. Fox and
goats have been experimentally infected as well. The pri-
mary vector is a tick Amblyomma americanum. Ehrlichia
chaffeensis may also be transmitted by a tick Dermacentor
variabilis [17]. Most ehrlichiosis cases have history of tick
bites (as in our patient), although in 32% of cases this in-
formation may be missing [18]. Therefore, the absence of
definite tick attachment should never dissuade physician
from considering the diagnosis of HME.

There is no specific clinical sign that would help in dis-
tinguishing this condition. In both HME and HGE, the
symptoms may vary in their intensity, ranging from mild
disease to life- threatening conditions. The most common
symptoms are elevated body temperature (>90%), head-
ache (>85%), fever, muscle aches (>80%), nausea (40%),
vomiting (40%), loss of appetite (40%), overall weakness
and malaise (>80%), and confusion (20%). The diffuse
skin changes are uncommon (10%), and if present, they
are manifested as maculopapular rash without any predi-
lection. The central nervous system infection is present
in 20% of patients with HME and may manifest as aseptic
meningitis with lymphocytic pleocytosis and elevated pro-
tein level in cerebrospinal fluid, cranial nerve neuropathy
or encephalopathy [19, 20]. Because the signs and symp-
toms are nonspecific, the clinicians must frequently incor-
porate clues from the clinical and epidemiologic history
and consider other features. Most of these symptoms and
signs were present in our patient, and the history of tick
bite made our diagnosis of HME easier.
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The etiological diagnosis of human ehrlichiosis is based
on serological diagnostics or identification of causative mi-
croorganism in the elements of peripheral blood. In the
peripheral blood smear, morulae are found in granulocytes
(25-80%) and in monocytes (less than 10%). Morulae are
cytoplasmic vacuoles in which Ehrlichia replicates. The
most commonly used staining method is Wright’s stain.
The serological reaction that is used for diagnosis is indi-
rect immunofluorescence (IF) assay [21]. According to the
Center of Disease Control (CDC), the first sample should
be taken as early as possible, preferably in the first week
of symptoms, and the second sample should be taken 2
to 4 weeks later [22]. The IF assay is considered positive
if there is an increase or decrease in titer of antibodies 4
times or more during the disease, with minimum titer of
1:80. In our patient, the IF assay was in accordance with
these data, and the expected higher levels of antibody titer
were not obtained, most probably due to early antibiotic
treatment (5" day of the disease).

Doxycycline is a treatment of choice for any type of
human ehrlichiosis. It is very efficient; it stops disease pro-
gression and leads to recovery [23]. An optimal duration
of therapy has not been established; current recommenda-
tions for HME treatment are at least 3 days after the fever
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subsides and until the clinical improvement is evident,
which typically accounts for a minimal total course of 5-7
days [22]. After treatment for 14 days with doxycycline,
our patient had no subjective complaints, while his physi-
cal and laboratory findings were normal.

The human ehrlichiosis is a newly identified disease
that is still being rarely diagnosed. Ehrlichiosis should be
considered in each case where there is a history of tick bite
together with clinical picture (high fever, chills, muscle
aches, headache, generalized weakness and malaise, and
possible maculopapular rash). The diagnosis is made with
high certainty using serological assays, and the disease is
effectively treated with doxycycline.
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Cnyyaj xymaHe moHouuTHe epanxmose y Cpbuju

borgaH Apcuh', AHa Munruh? Ennsabeta PuctaHoBuh?, bpaHucnas Jlako*, AnekcaHgap MoTtkomak?,

MwunaH MepyHnunh’, Momunno Masnosuh®

'Opemetbe 3a MHdekTMBHE 6onectn, OnwTa 6onHuua, Cybotnua, Cpbuja;

2/HCTUTYT 32 MyHonorujy v Bupyconorujy  Topnak'’, beorpag, Cpbuja;

3MHCcTUTYT 32 MUKpObUMonorujy, BojHomeanumHcka akagemuja, beorpag, Cpbuja;
*[lenapTmaH 3a BeTepuHapcKy MeguuuHy, MomonpuspegHn dakyntet, YHueep3autet y Hosom Cagy, Hosu Cag, Cp6uja;
SVIHCTUTYT 3a MHeKTUBHE 1 Tponcke 6onectn, KnuHuukm LeHtap Cpbuje, beorpag, Cpbuja;

¢[leuje operberbe, OnwTa 6onHuua, CyboTtnua, Cpbuja

KPATAK CAZIP?KAJ

YBop Epnvixvo3sa je 6akTepujcka 300H03a Koja ce NPeHoCU Xe-
maToparHum aptponopama — Kpnesbrma. Kog rbyam ce jaBsba
Kao MOHOLIMTHA, rpaHynouunTHa 1 ewingii epnunxmnosa. Matono-
WKKM NpoLiec je nocneuua yHytaphenujckor napasutupatba
epanxvje y MOHOLMTVIMa 1 rpaHynioLuTMa neprdepHe KpBM.
Mpukas 6onecHnka bonecHuK ctap 52 roavMHe NPUMIbEH je Ha
oferbete 360r BUCOKe ABoAHeBHe debpunHocTy (npeko 40°C)
Koja je npaheHa gpxTasuLiom, 6onoBrMMa y Munhrima, Manak-
canowhy, rybuTKOM aneTuTa, rMaBobo/boM, KOHPy3HoLwhy, oTe-
XaHMM JucarbeM 1 OCKYAHMUM CYBUM Kallu/beM. Y aHamHe3H je
pobujeH nopaTak o yjeAy Kpnesba cefam AaHa npe npujema.
JlabopaTtopujcku Hanasm cy ykasanu Ha TpomMboLUTONEHW]Y,
neykoneHujy, aHemujy n nosehare akTUBHOCT/ TpaHCcamMu-
Hasa y cepymy. bonecHuk je neyeH gokcmumknuHom 14 aaHa,
HaKoH yera cy ce Terobe nosykse. MeToAoM UHAVPEKTHE UMY-
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HodnyopecLeHLmje aHanm3mpaHa cy Tpy y30pKa cepyma oBor
60necH1Ka Ha MPVCYCTBO aHTUTeNa Ha 6akTepwjy Ehrlichia chaf-
feensis v npernepaaH je y3opak pasma3sa nepudepHe KpBu Ha
MPYICYCTBO epnXUja 1 KOHITIoMepaTa epnxuje y Mopyre, Koje
npeacTaBsbajy LMTOMIa3MaTCKe BaKyore.

3akspyuak Kog 6onecHuka c nogatkom o yboay Kpnesba, of-
rosapajyhom KNMHUYKOM CIIVKOM 1 CEPOJOLIKUM TECTOM UH-
AVpPeKTHe NMyHopnyopecLieHLMje AoKa3aHa Cy aHTuTena 3a
6akTepwujy Ehrlichia chaffeensis, uTo ykasyje Ha xymaHy MOHOLIM-
TOTPONMHY epAMXK1Oo3y, 6oONeCT Koja ce Kob HacC PETKO JOoKa3yje.
Ha epnuxunosy Tpeba MMcInTY Kaaa y3 KNIMHUYKY CKY (BUCO-
Ka pebpunHocT, rpo3Hnua, 60n108K y Muwmhiima, rmaso6osba,
onwTa cn1abocT M Manakcanoct, eBeHTYasIHO MaKy/onanyio3Ha
0Cra) NocToju nogatak o yboay Kpnesba.

KmyuHe peun: Ehrlichia chaffeensis; xymaHa epnuxmno3sa; uHau-
peKTHa UMyHodyopecLeHLWja; OKCULIMKINH
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