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ABSTRACT
INTRODUCTION. Tick-borne diseases, such as rickettsioses, anaplasmosis, Lyme boreliosis and bartonellosis

are often difficult to correctly diagnose. All these disease are present in Poland.
OBJECTIVES. The aim of the study was to estimate a prevalence of Rickettsia spp. infections in humans in
Poland in 2006 to 2012 based on the results made in the Laboratory of Rickettsiae, Chlamydiae and Spirochetes,
NIPH-NIH in Warsaw.
MATERIAL AND METHODS. The levels of Rickettsia spp. and Anaplasma phagocytophilum IgM and IgG antibodies were determined by indirect immunofluorescent assay (IFA). From 2006 to 2012, serum samples derived
from 180 humans suspected for rickettsioses, including 84 patients suspected for the infections with typhus and
spotted fever group (SFG) rickettsiae, and 96 patients suspected for anaplasmosis.
RESULTS. Specific serum antibodies to the SFG rickettsiae have been detected in 5 persons (2.7%). Granulocytic
anaplasmosis has been recognized in 9 patients (4.9%). While the reporting and registration of rickettsioses are
obligatory in Poland less than 50% of detected cases are reported.
CONCLUSIONS. Presented date indicate that in Poland rickettsioses are often unrecognized resulting in their
underestimation. If research for rickettsiosis are made immediately after infection, antibodies will not be detect.
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INTRODUCTION
Rickettsioses are diseases caused by obligate
intracellular bacteria belonging to the order Rickettsiales within the α-Proteobacteria, genus Rickettsia
and Anaplasma. Rickettsioses are usually separated
into two groups: typhus group (TG) and spotted fever
group (SFG) (1, 2). The pathogenic rickettsiae multiply
in endothelial cells and cause a vasculitis, which is responsible for the clinical and laboratory abnormalities
that occur in rickettsioses (3). Human (granulocytic
ehrlichiosis) anaplasmosis is acute infectious disease
caused by Anaplasma phagocytophilum (formerly human granulocytic ehrlichia) (4). These bacteria belong
(4). Each Rickettsia sp. has one or several arthropod’s
vectors, and it’s geographical distribution, seasonal
activity, host-seeking behavior or tendency of these
arthropods to bite humans that underlies the epidemiology of the disease (5).
Tick-borne rickettsioses are an important problem
for public health in the world and belong to emerging/
re-emerging diseases. Recently, in the field of rickettsi-

ology, an explosion of new isolates of pathogens have
received species designation and new disease names,
all of which have been relatively neglected by primary
care and infectious disease physicians (6,7). A broad
group of other tick-associated rickettsial, ehrlichial and
anaplasma agents of unknown pathogenicity exist (eg, R
amblyommii) that may cause confusion in interpreting
serologic surveys or a single elevated antibody titer.
Rickettsial, ehrlichial and anaplasma diseases are clinically difficult to distinguish and therefore misdiagnosis
and failure to treat have unfortunate and sometimes
tragic outcomes (8).
The precise serological identification of the etiological agent of rickettsioses in humans may be difficult
because of the strong cross-reactivity in serological
studies. In some cases, cross-absorption studies and
western-blot may help, but these techniques work only
in cases in which the suspected agent is known and isolated. In all cases of new and emerging rickettsioses, the
serological study may indicate only the group etiology
(TG/SFG). One of the first studies performed with R.
conorii antigen showed the strikingly high incidence
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of rickettsial antibodies in human sera. The research
was made on people from different parts of the world,
mostly there were people from African countries. A
recent worldwide report from 2010 has demonstrated
a 5.6% incidence of rickettsial infections in a group
of travelers who developed acute febrile infections
after returning from endemic areas. These infections
are the one of the most frequently identified etiology
for systemic febrile illness among travelers, following
malaria (9). Moreover, pathogenicity of R. slovaca, R.
helvetica and R. raoulti bacteria, known until recently
as saprophytic species, has been recognized in central
and northern Europe. They are the etiologic agents of
the TIBOLA/DEBONEL disease recognized in this area
increasingly (10).
Rickettsioses and granulocytic anaplasmosis are
tick-borne diseases present in Poland (11). The aim of
the study was to estimate a prevalence of Rickettsia spp.
infections in humans in Poland in 2006-20012 based
on the results made in the Laboratory of Rickettsiae,
Chlamydiae and Spirochetes, NIPH-NIH in Warsaw.

In serum samples derived from humans suspected
for rickettsioses, specific serum antibodies to the SFG
rickettsiae have been detected in 5 persons (2.7%).
These infections have been recognized in Mazowieckie
(3 cases) and Dolnośląskie (2 cases) districts. Two
cases have been imported from South Africa. Detected
SFG rickettsiae have been classified as: R. connori, R.
slovaca, R. raoulti, R. africae.
Granulocytic anaplasmosis has been recognized
in 9 patients (4.9%). The disease has been distributed
in various parts of Poland. In southern Poland it has
been found in Podkarpackie (2 cases) and Małopolskie
(1 case) districts, in central Poland in Mazowieckie
district (4 cases) and in north-western Poland, in Zachodniopomorskie district (1 case). Significant levels of
serum antibodies to the Typhus group rickettsiae were
not found. Low levels (32 titer) of IgG antibodies to R.
typhi have been found in sera of 3 patients, suggesting
previous contact with this rickettsial species.

MATERIAL AND METHODS

DISCUSSION

From 2006 to 2012 serum samples derived from
180 humans suspected for rickettsioses including 84 and
96 patients suspected for the infections Rickettsia spp.
and anaplasmosis respectively, were tested in Laboratory of Rickettsiae, Chlamydiae and Spirochetes of
National Institute of Public Health – National Institute
of Hygiene (NIPH-NIH). Infections due to fever of
unknown etiology, skin lesions, visits to endemic area
and infestation with ticks and not specified reasons
given by the physicians.
The levels of Rickettsia spp. and Anaplasma phagocytophilum IgM and IgG antibodies were determined
by indirect immunofluorescence assay (IFA). Specific
IgM and IgG antibodies to Rickettsia typhi, and spotted
fever group rickettsiae such as R. connori, R. rickettsii,
R. slovaca were tested with indirect immunofluorescence assay using Rickettsia IFA IgM and Rickettsia
IFA IgG and Anaplasma phagocytophilum IFA IgM and
Anaplasma phagocytophilum IFA IgG commercial kits
of Focus Diagnostics, USA.
All positive serum samples in the titer ≥128 were
tested with Rickettsia Screen IFA IgG Antibodies Kit
(Fuller Laboratories, Fullerton, California, USA) to differentiate immune response to the following rickettsial
species: R. connori, R. helvetica, R. felis, R. slovaca,
R. sibirica, and R. massilae. The titers of: IgM and
IgG antibodies R. typhi and R. rickettsii ≥64, IgM A.
phagocytophilum ≥20, and IgG A. phagocytophilum
≥64 were considered positive.

According to the Polish regulations (Dziennik
Ustaw 2008, No. 234, poz.1570 and Dziennik Ustaw
2012, poz. 892), the reporting and registration of rickettsioses are obligatory. In 2006-2012, six cases of various
rickettsioses have been reported. At the same time, in
the following years 14 cases of rickettsioses including
SFG rickettsioses and granulocytic anaplasmosis have
been detected in Laboratory of Rickettsiae, Chlamydiae
and Spirochetes (fig. 1 and fig.2). It’s only one lab in
Poland, where these tests are carried out.
Fig. 1.

The number of detected and reported cases of
rickettsioses.

Any cases of rickettsioses were not detected in 2007 and 2008
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Prevalence of rickettsioses in Poland

Rickettsioses detected in Poland in 2006-2012.

CONCLUSIONS
The mentioned evidences suggest that rickettsioses
infections in Poland are commonly unrecognized and
in consequence unreported and unregistered. Lack
of any information about the patients’ symptoms and
their duration, patients’ age and region where the
infection has been contracted, it makes impossible to
evaluate laboratory tests results and suggest clinicians
for further examination. If research for rickettsiosis
are made immediately after infection, antibodies will
not be detect.
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Table I. Symptoms in patients suspected of rickettsial infection recognized by clinicians.
Disease suspected
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Typhus group
rickettsioses
Spotted fever
rickettsioses

Spotted fever
rickettsioses

Symptoms
Fever, hepatitis, contact with tick
Symptoms of Lyme borreliosis
Not said
Fever, rash, contact with tick
Fever rash, leucopenia
Fever, rash
Fever of 38oC, eschar, muscle pain,
weakness, ticks attached, return from
South Africa
Fever, rash, tick’s bite in South Africa
Fever, skin rash, leukopenia,
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Enlarged painful lymph nodes, maculopapular rash, eschar behind ear concha
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or a single elevated antibody titer (8).
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