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ABSTRACT

Tick-borne rickettsioses are emerging diseases in Europe. The Mediterranean region is endemic for rickettsioses,
but the disease can also occur in other European countries.

Ticks can be a vector of these bacteria. Spotted fevers caused by rickettsiae have nonspecific symptoms and are
difficult to diagnose. The results of serological tests are positive many days after the onset of symptoms. PCR
method can be useful in the diagnostic process. In the article we discuss the problem of rickettsia in Europe.
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STRESZCZENIE

Riketsjozy przenoszone przez kleszcze sg stosunkowo nowymi chorobami w Europie. Region $rédziemnomor-
ski jest endemiczny dla riketsjoz, ale choroby moga rowniez wystepowac¢ w innych krajach Europy.

Kleszcze moga by¢ wektorem tych bakterii. Gorgczki plamiste wywolywane przez riketsje maja niespecyficzne
objawy i s trudne do zdiagnozowania. Wyniki testow serologicznych sa pozytywne wiele dni po wystapieniu obja-
wow. Przydatno$¢ w diagnostyce moze wykaza¢ metoda PCR. W artykule omawiamy problem riketsji w Europie.

Stowa kluczowe: Europa, riketsjozy, Rickettsia, Spotted Fever Group, kleszcze

INTRODUCTION

Ticks found in Europe are vectors of many
pathogens such as Borrelia spp., tick-borne encephalitis
virus (TBEV), Anaplasma phagocytophilum, Babesia
spp., Coxiella burnetii, Rickettsiales, Candidatus
Neoehrlichia mikurensis. Rickettsiae causing spotted
fever are also tick-borne pathogens. They are small
(0.3-0.5; 0.8-2.0 um), Gram-negative bacteria.
Currently, more than 30 different species of rickettsia
are known (1-3). They are divided into 4 groups:

I - Typhus group (TG) rickettsiae

IT - Rickettsiae causing spotted fever, including
R. conorii subsp. conorii, israelensis, caspia, indica,
R. massiliae, R. sibirica subsp. mongolitimonae,
sibirica; R. slovaca, R. raoultii, R. monacensis, R.
aeschlimannii, R. helvetica

11 - R. bellii

IV - R. canadensis.

WSTEP

Kleszcze wystepujace w Europie sg wektorami wielu
patogenow takich jak Borrelia spp., wirusa kleszczowego
zapalenia mézgu (TBEV), Anaplasma phagocytophilum,
Babesia spp., Coxiella burnetii, Rickettsiales, Candidatus
Neochrlichia mikurensis. Riketsje, powodujace gorgczki
plamiste, sa rdwniez patogenami przenoszonymi przez
kleszcze. Sg matymi (0,3-0,5; 0,8 — 2,0 um), Gram-ujem-
nymi bakteriami. Obecnie znanych jest ponad 30 réznych
gatunkow riketsji (1-3). Podzielone sg one na 4 grupy:

I - Riketsje wywotujace tyfus (TG)

IT - Riketsje wywolujace goraczki plamiste, w tym
R. conorii subsp. conorii, israelensis, caspia, indica;
R. massiliae, R. sibirica subsp. mongolitimonae, sibi-
rica, R. slovaca, R. raoultii, R. monacensis, R. aeschli-
mannii, R. helvetica

I - R. bellii

IV - R. canadensis.
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The Mediterranean Basin is an endemic area of
spotted fever, but the disease can also occur in other
European regions. According to ECDC, between
2000 and 2010, there were 5903 cases in Europe.
The most cases were reported in Italy, Portugal and
Spain. Research on the presence of genetic material
of rickettsiae in ticks from many European countries
confirm the new locations and presence of Rickettsia
spp. in Europe. Climate change, bird migration in
Europe, and transstadial and transovarial infections in
ticks appear to be important factors in the transmission
of Rickettsia spp. in Europe (4).

Rickettsioses from the spotted fever group are
characterized by a non-specific clinical picture. The
average incubation time is between 3 to 12 days from
tick bite. Clinically, the most common symptoms
include sudden fever, headache, muscle and joint pain,
a small maculopapular or papular rash. A black scab
(eschar) or an ulcerative skin lesion may also appear at
the site of tick bite (5).

Clinical manifestations of spotted fever are usually
mild and treatment with doxycycline for 7-14 days
is effective. However, delayed diagnosis may lead
to fatal outcome. Risk factors such as advanced age,
immunodeficiency, alcoholism, glucose-6-phosphate
dehydrogenase deficiency, inappropriate antibiotic
therapy and delayed treatment can influence the disease
course severity (6).

Serological, molecular and culture methods are
used in the diagnosis of rickettsiae. Serological tests
are the most popular diagnostic method. Unfortunately,
it takes 15 to 21 days after the symptoms appear for
seroconversion to occur.

Detection of the glt4 gene typical of the spotted
fever rickettsioses group and species-specific PCR with
high sensitivity at the initial stage of infection seems
to be a useful diagnostic tool, especially in assessing
swab from eschar or ulceration. DNA assessment in
swab sample has similar sensitivity as skin biopsy
tests. However, swabbing is easier to perform and is a
non-invasive procedure (7).

More detailed information on individual species
and their pathogenicity is provided in the text and table
(Table 1) below.

Rickettsia conorii and its pathogenicity

There are 4 subspecies in Europe - R. conorii
subsp. conorii, R. conorii subsp. israelensis, R. conorii
subsp. caspia, R. conorii subsp. indica. Rhipicephalus
sanguineus (brown dog tick) and Rhipicephalus
pumilio (subsp. caspia) are their main vectors (8). The
tick vector R. turanicus can be a potential vector of
these species of rickettsiae (9).
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Basen Morza Srédziemnego jest terenem endemicz-
nego wystepowania goraczek plamistych, ale choroba
moze wystepowac takze w innych regionach Europy.
Wedlug ECDC w latach 2000-2010 w Europie odno-
towano 5 903 zachorowania. Najwigcej zachorowan
byto we Wtoszech, w Portugalii, w Hiszpanii. Badania
na obecno$¢ materiatu genetycznego riketsji u kleszczy
z wielu europejskich krajow potwierdzaja nowe loka-
lizacje i obecnos¢ Rickettsia spp. w Europie. Zmia-
ny klimatu, migracje ptakoéw w Europie oraz infekcje
transstadialne i transoowarialne u kleszczy wydaja sig
mie¢ znaczenie w rozprzestrzenianiu Rickettsia spp.
w Europie (4).

Riketsjozy z grupy goraczek plamistych charaktery-
zuja sie niespecyficznym obrazem klinicznym. Sredni
czas wylegania od poktucia przez kleszcze wynosi od
3 do 12 dni. Klinicznie najczesciej objawiaja si¢ nagle
wystepujaca goraczka, bolem glowy, migsni i stawow,
drobng plamisto-grudkowa lub grudkowa wysypka.
Moze takze pojawi¢ si¢ czarny strup lub wrzodziejaca
zmiana skorna w miejscu poktucia przez kleszcze (5).

Objawy kliniczne gorgczek plamistych sa zazwyczaj
tagodne, a 7 — 14 dniowe leczenie doksycykling jest
skuteczne. W przypadku opdznionej diagnozy obser-
wowano zejscia Smiertelne. Czynniki ryzyka, takie jak:
zaawansowany wiek, zaburzenia odpornosci, alkoho-
lizm, deficyt dehydrogenazy glukozo—6—fosforanowe;j,
niewlasciwa antybiotykoterapia i opdznienie leczenia
moga wptywac na cigzki przebieg choroby (6).

W diagnostyce riketsjoz zastosowanie znajduja bada-
nia serologiczne, molekularne oraz posiewy. Badania se-
rologiczne s najbardziej popularng metoda diagnostycz-
ng. Niestety dopiero po 15 —21 dniach od pojawienia si¢
objawow dochodzi do serokonwersji. Wykrywanie genu
gltA typowego dla grupy riketsjoz wywolujacych goracz-
ki plamiste, a takze specyficzne gatunkowo PCR cha-
rakteryzuja si¢ wysoka czutoscig w poczatkowym etapie
infekcji 1 wydaja sie by¢ uzytecznym narzgdziem dia-
gnostycznym, zwlaszcza w ocenie materiatu z zeskrobin/
wymazu ze strupa badz owrzodzenia. Ocena DNA z ze-
skrobin ma podobna czutos¢ jak badania z preparatow
biopsji skory. Pobranie zeskrobin jest jednak tatwiejsze
do wykonania i jest to procedura nieinwazyjna (7).

Wiegcej szczegdtowych informacji o poszczego6l-
nych gatunkach i ich patogenicznos$ci znajduje si¢ po-
nizej oraz w tabeli (Tabela 1).

Rickettsia conorii i jej chorobotworczosé¢

W Europie obecne sg 4 gatunki — R. conorii subsp.
conorii, R. conorii subsp. israelensis, R. conorii subsp.
caspia, R. conorii subsp. indica. Rhipicephalus san-
guineus (kleszcz psi) i Rhipicephalus pumilio (subsp.
caspia) sg ich gtbwnymi wektorami (8). Potencjalnym
wektorem tych gatunkow riketsji moze by¢ kleszcz R.
turanicus (9).
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Table 1. Overview of the most common causes of spotted fevers
Tabela 1. Przeglad najczestszych przyczyn goraczek plamistych

Spotted fevers
Common features: fever, headache, myalgia, rash

Treatment: doxycycline 2x100mg for 7-14 days

Mediterranean spotted

R. conorii subsp. conorii
fever, MSF p

Tache noire,
rash involving feet and palms

Astrakhan ever R. conorii subsp. caspia

Eschar is less common than in MSF;
the rash can become petechial

R. conorii subsp.

Israeli spotted fever, ISF ; .
israelensis

Eschar is less common than in MSF,
gastrointestinal symptoms may be present, such as
nausea, vomiting;
in comparison to other spotted fevers- high mortality;
fulminant purpura can occur in the course of the disease

R. slovaca, R. raulti R.
sibirica, R. massiliae
(jeden przypadek)

SENLAT (Scalp eschar and
neck lymphadenopathy

Local skin lesion at the bite site/eschar, enlarged cervical
lymph nodes. The following may occur: fever, rash,
localized alopecia, facial cellulitis

LAR (lymphangitis-

. ! Lo R. sibirica
associated rickettsiosis)

Fever, headache, muscle pain, rash, lymphatic vessel
involvement

Aneruptive fever R. helvetica

Most frequently mild and self-limiting course: fever,
headache and muscle pain, less often rash and eschar

African tick bite fever R. africae

Fever, weakness, headache, muscle pain. A single eschar
or multiple eschars, regional lymphadenopathy and rash
may also appear

R. massiliae

Fever, muscle pain, rash, eschar, liver enlargement, vision
disturbances

R. aeschlimannii

Clinical picture resembles MSF

R. monacensis

Fever, headache, muscle pain, eschar, rash

Mediterranean spotted fever (MSF)

R. conorii subsp. conorii is an etiological factor
of Mediterranean spotted fever. MSF is most often
observed in the summer: from July to September. The
course of the disease can be from mild and self-limiting
to severe and even fatal. The disease manifests as high
fever, muscle pain, a maculopapular rash spreading to
the palms and feet, and an eschar at the site of tick
bite called tache noire (10). Rare complications in the
form of encephalitis, septic shock, myocarditis, acute
respiratory failure, rhabdomyolysis with acute renal
failure and encephalitis have also been reported.

Astrakhan fever

R. conorii subsp. caspia causes Astrakhan fever.
The disease is endemic in areas neighboring the
Caspian Sea, but has also been reported in other parts of
Europe. Cases in humans have been described, among
others in Kosovo and France. Clinical symptoms are
similar to Mediterranean fever, but occurrence of
eschar in the tick bite site is less common. Maleev et
al. report that in 20% of patients with papular rash, the
rash transforms to petechiae. Coagulation disorders
leading to thrombocytopenia and platelet dysfunction
have also been described (8,11).

Srédziemnomorska goraczka plamista (Medi-
terranean spotted fever, MSF)

R. conorii subsp. conorii jest czynnikiem etiolo-
gicznym $rdédziemnomorskiej goraczki plamistej. Za-
chorowania najczeSciej obserwuje si¢ latem: od lipca
do wrzesnia. Przebieg choroby moze by¢ od tagodne-
go 1 samoograniczajacego si¢ do ciezkiego, a nawet
$miertelnego. Choroba objawia si¢ wysokg goraczka,
bélami migséni, plamisto — grudkowa wysypka scho-
dzaca do dloni i stop, strupem w miejscu poklucia
przez kleszcza zwanego tache noire (10). Opisywano
takze rzadkie powiklania w postaci zapalenia mozgu,
wstrzasu septycznego, zapalenia migsnia sercowe-
go, ostrej niewydolnosci oddechowej, rabdomiolizy
z ostrg niewydolnos$cig nerek i zapaleniem moézgu.

Gorgaczka Astrakhan

R. conorii subsp. caspia powoduje goraczke Astrak-
han (Astrakhan fever). Choroba wystepuje endemicz-
nie na terenach sasiadujgcych z Morzem Kaspijskim,
ale rébwniez byta opisywana na innych terenach Euro-
py. Przypadki zachorowan u ludzi zostaly opisane m.
in. w Kosowie 1 we Francji. Objawy kliniczne sg po-
dobne do goraczki §rodziemnomorskiej, ale wystepo-
wanie strupa w miejscu poklucia jest rzadsze. Maleev
i wsp. podaja, ze u 20% pacjentow z wysypka grud-
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Israeli spotted fever (ISF)

R. conorii subsp. israelensis is the etiological factor
of Israeli spotted fever (ISF). It was first described
in 1946 in Israel. ISF has a similar clinical picture
to Mediterranean spotted fever. Some authors report
that eschar at the bite site is less frequently observed,
while gastrointestinal symptoms, such as nausea and
vomiting are more commonly observed. Colomba et
al. analyzed 91 patients with Israeli spotted fever and
found that fever was present in 81% of patients, rash in
77%, headache in 44%, eschar in 27%, gastrointestinal
symptoms in 50% of the subjects. In 27.3% of cases
a fatal outcome was reported (12). R. conorii subsp.
israelensis appears to be the most virulent subspecies
of R. conorii. In 2018, another 5 cases were reported in
Israel. Two of them were fatal with fulminant purpura
in the course of the disease, which is an atypical
symptom (13).

Rickettsia conorii subsp. indica

Genetic material of R. conorii subsp. indica (PCR
DNA) was detected in 2012 in a patient in Sicily
without history of travelling outside the region. No
more cases of this subspecies have been described in
Europe (8).

SENLAT (scalp eschar and neck lymphadenopathy
after tick bite (R. slovaca, R. raoulti, R. sibirica)) and
LAR (lymphangitis-associated rickettsiosis) - (R. si-
birica))

R. slovaca is the etiological factor of SENLAT
(scalp eschar and neck lymphadenopathy after tick
bite) - previously called: TIBOLA - tick-borne
lymphadenopathy; DEBONEL - Dermacentor-borne
necrotic erythema and lymphadenopathy. Local skin
lesions at the bite site and enlarged cervical lymph
nodes are the main clinical manifestations of the
disease. In addition, fever, rash, local alopecia, facial
cellulitis, and asthenia may also appear (14). D.
marginatus and D. reticulatus ticks are vectors of these
rickettsiae. SENLAT is mainly reported in spring and
autumn, which is associated with the highest activity
of Dermacentor spp. ticks. However, cases in summer
and winter are also described.

R. raoulti transmitted by D. marginatus, D.
reticulatus and 1. ricinus ticks is also an etiological
factor of SENLAT. So far, SENLAT has been described
in 9 european countries: France, Slovakia, Germany,
Spain, Poland, Italy, Hungary, Bulgaria and Portugal.
In a study carried out in 2009 in Poland, R. raoultii
DNA was found in 29% of ticks (62/214) in the
following areas: Warsaw - 23.4% (25/107), Radomsk
- 6.4% (3/47), and Biatowieza - 56.7% (34/60) (2). In
a study conducted in 2018 in north-eastern Poland,
DNA of R. raoultii was found in 98.7% (74/75) of D.
reticulatus and 15.4% (8/52) of I. ricinus. (1)
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kowa charakter wysypki zmienia si¢ na wybroczyny.
Opisywane sg takze zaburzenia krzepnigcia prowadza-
ce do trombocytopenii i dysfunkcji plytek krwi (8,11).

Izraelska goraczka plamista (Israeli spotted fe-
ver, ISF)

R. conorii subsp. israelensis jest czynnikiem etiolo-
gicznym izraelskiej gorgczki plamistej (Israeli spotted
fever, ISF). Po raz pierwszy zostala opisana w 1946 roku
w Izraelu. ISF ma podobny obraz kliniczny do §rédziem-
nomorskiej goraczki plamistej. Niektorzy autorzy poda-
ja, ze strup w miejscu poktucia jest rzadziej obserwo-
wany, natomiast zdecydowanie czgsciej obserwowane
sa objawy ze strony przewodu pokarmowego w postaci
nudnosci i wymiotow. Colomba i wsp. przeanalizowali
91 pacjentoéw z izraelskg goraczka plamistg i stwierdzi-
li, ze goraczka wystgpowala u 81% pacjentow, wysypka
u 77%, bol gtowy u 44%, strup u 27%, objawy ze strony
przewodu pokarmowego u 50% z badanych. W 27,3%
przypadkdw miato miejsce zejscie $Smiertelne (12). R.
conorii subsp. israelensis wydaje si¢ by¢ najbardziej
zjadliwym podgatunkiem R. conorii. W 2018 w Izraelu
odnotowano kolejnych 5 przypadkéw. Dwa z nich byly
$miertelne i przebiegaly z piorunujgca plamicg bedaca
objawem nietypowym (13).

Rickettsia conorii subsp. indica

Material genetyczny R. conorii subsp. indica zostat
wykryty w 2012 roku u pacjenta na Sycylii bez historii
podroézowania poza wyspe. Nie opisano wigcej przy-
padkow tego podgatunku w Europie (8).

SENLAT (scalp eschar and neck lymphadeno-
pathy after tick bite (R. slovaca, R. raoultii, R. sibi-
rica)) i LAR (lymphangitis-associated rickettsiosis)
— (R. sibirica))

R. slovaca jest czynnikiem etiologicznym SENLAT
(scalp eschar and neck lymphadenopathy after tick bite)
— poprzednio nazywany: TIBOLA — tick-borne lym-
phadenopathy — limfoadenopatia odkleszczowa; DE-
BONEL — Dermacentor-borne necrotic erythema and
lymphadenopathy. Miejscowa zmiana skdrna w miejscu
poktucia i powigkszone wezty chtonne szyjne sg gtow-
nymi objawami klinicznymi choroby. Ponadto w obra-
zie choroby mogg takze wystapi¢ goraczka, wysypka,
miejscowe tysienie, zapalenie tkanki facznej skory twa-
rzy, astenia (14). Kleszcze D. marginatus i D. reticu-
latus sa wektorami tych riketsji. SENLAT jest gtownie
rozpoznawany wiosna i jesienia, co zwigzane jest z naj-
wigksza aktywnoscig kleszczy Dermacentor spp. Opi-
sywane s3 jednak takze zachorowania latem i zima.

R. raoultii przenoszona przez kleszcze D. margina-
tus, D. reticulatus 1 I. ricinus jest rowniez czynnikiem
etiologicznym SENLAT. Dotychczas SENLAT zostat
opisany w 9 krajach europejskich: Francji, Stowacji,
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R. sibirica subsp. mongolitimonae can also cause
SENLAT and LAR. It usually manifests as fever,
headache, muscle pain, rash, and lymphatic involvement.
In Europe, R. sibirica subsp. mongolitimonae was
found in 5% of Hyalomma anatolicum excavatum ticks
in Greece and Cyprus, in 4-8% of R. pusillus ticks in
France, Portugal and Spain and in 4% of R. bursa ticks
in Spain (8).

Mediterranean spotted fever, Aneruptive fever -
Rickettsia helvetica

The presence of R. helvetica among ticks has
been confirmed in over 24 European countries. The
bacterium in the tick is located in the intestines and
salivary glands. Clinical manifestations of spotted
fever caused by this strain of bacteria are most often
mild and self-limiting. There is fever, headache and
muscle pain, less often rash and eschar. However, cases
with chronic pericarditis (15) and subacute meningitis
have been described (16). In Poland, R. helvetica DNA
was found in 3.3% of ticks (7/214) including 2.8% in
Warsaw (3/107), and 8.5% (4/47) in Radomsko (2). In
a study conducted in north-eastern Poland, DNA of R.
helvetica was found in 0% (0/75) of D. reticulatus and
80% (12/15) of I. ricinus. (1)

African tick bite fever — Rickettsia africae

The etiological factor of African tick bite fever is R.
africae. Sub-Saharan Africaisan endemic region for this
disease, and Amblyomma hebraeum and A. variegatum
ticks are its main vectors. The most common clinical
symptoms are fever, weakness, headache, myalgia.
Single or multiple eschars, localized lymphadenopathy
and rash may also appear (9). Several cases have been
reported in Europe. In Poland, in 2015 the case of a
man who returned from South Africa was described.
The diagnosis in this case was confirmed by PCR
and serological tests (17). Travel-related cases in a
tourist from Slovenia (2016) and two tourists from
Sweden (2017) were also described. It was shown
that 4% of ticks obtained from migrating birds in the
Mediterranean Basin were infected with R. africae or
other unidentified rickettsia species (18).

Rickettsia massiliae

R. massiliae was first isolated from Rhipicephalus
ticks in 1993 in France. In Europe, its occurrence was
reported in § countries. R. massiliae was found, among
others, in France, Greece, Spain, Portugal, Switzerland
and on Sicily (19). The vectors of R. massiliae are ticks:
R. sanguineus, R. turanicus, R. pusillus, R. bursa and
1. ricinus. Eight cases of human infection have been
spread since 2006. The disease can manifest as fever,
muscle pain, rash, eschar, liver enlargement, visual
impairment with retinal vasculitis and conjunctivitis.

Niemczech, Hiszpanii, Polsce, Wloszech, Wegrzech,
Bulgarii i Portugalii. W Polsce w badaniu z 2009 roku
DNA R. raoultii zostalo stwierdzone u 29% klesz-
czy (62/214) w tym w okolicach Warszawy 23,4%
(25/107), Radomska 6,4% (3/47) i Biatowiezy 56,7%
(34/60) (2). W badaniu z 2018 roku obejmujacego pot-
nocno — wschodnia Polske DNA R. raoultii zostalo
wykryte u 98,7% (74/75) D. reticulatus 1 15,4% (8/52)
1 ricinus. (1)

R. sibirica subsp. mongolitimonae takze moze wy-
wolywa¢ SENLAT oraz LAR (lymphangitis-associa-
ted rickettsiosis). Zazwyczaj objawia si¢ ona goracz-
ka, bolem glowy, bolem migsni, wysypka, zajeciem
naczyn chlonnych. W Europie, R. sibirica subsp. mon-
golitimonae zostata wykryta u 5% kleszczy Hyalomma
anatolicum excavatum w Grecji i na Cyprze, u 4-8%
kleszczy R. pusillus we Francji, Portugalii i Hiszpanii
iu 4% kleszczy R. bursa w Hiszpanii (8).

Mediterranean spotted fever, Aneruptive fever -
Rickettsia helvetica

Obecnos¢ R. helvetica wsrod kleszezy zostata po-
twierdzona w ponad 24 krajach Europy. Bakteria
w kleszczu lokalizuje si¢ w jelitach i gruczotach §lino-
wych. Objawy kliniczne gorgczki plamistej wywoltywa-
nej przez ten szczep bakterii najczg$ciej maja charakter
fagodny i samoograniczajacy si¢ przebieg. Wystepuje
gorgczka, bole glowy 1 miesni, rzadziej wysypka i strup.
Zostaty jednak opisane przypadki przebiegajace z prze-
wleklym zapaleniem osierdzia (15) i podostrym zapale-
niem opon mézgowo-rdzeniowych (16). W Polsce DNA
R. helvetica zostato stwierdzone u 3,3% kleszczy (7/214)
w tym w okolicach Warszawy 2,8% (3/107), a Radom-
skau 8,5% (4/47). (2) W badaniu obejmujgcym poinocno
— wschodnig Polske DNA R. helvetica zostalo wykryte
u 0% (0/75) D. reticulatus 1 80% (12/15) I ricinus. (1)

Kleszczowa goraczka afrykanska (African tick
bite fever) — Rickettsia africae

Czynnikiem etiologicznym kleszczowej goraczki
afrykanskiej - African tick bite fever jest R. africae.
Afryka subsaharyjska jest terenem endemicznym dla
tej jednostki chorobowej, a kleszcze Amblyomma he-
braeum 1 A. variegatum sa jej gtdwnymi wektorami.
Najczestszymi objawami klinicznymi sg goraczka,
ostabienie, bol gtowy, bole mig$ni. Moze rowniez po-
jawic sie pojedynczy lub mnogie strupy, miejscowe po-
wigkszenie weztow chtonnych 1 wysypka (9). W Euro-
pie opisano kilka przypadkéow zachorowan. W Polsce
w 2015 roku opisano przypadek u me¢zczyzny, ktory
powrdcit z Poludniowej Afryki. Zachorowanie zostato
potwierdzone badaniem PCR i badaniami serologicz-
nymi (17). Opisano réwniez przypadek zawleczonych
zachorowan u turysty ze Stowenii (2016) i dwoch ze
Szwecji (2017). Wykazano, iz 4% kleszczy pozyska-
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One case of SENLAT has also been reported in the
course of R. massiliae infection (20).

Rickettsia monacensis

R. monacensis was first isolated from the /. ricinus
tick collected in 1998 in the city park in Munich
(Germany) (21). Infection with this pathogen can
cause Mediterranecan spotted fever-like disease.
In the literature, R. monacensis infection with flu-
like symptoms, scab and rash have been reported in
Spain and Italy (8). R. monacensis has been detected
in I ricinus ticks in numerous countries: Poland,
Germany, Spain, Portugal, Switzerland, Luxembourg,
Sweden, Slovakia, Albania, Hungary, Bulgaria,
Moldova, Ukraine, Serbia, Belarus, the Kaliningrad
Region (Russia), Turkey and Italy. The prevalence of
R. monacensis in ticks was: 1% in Germany, 15% in
Serbia, 35% in Turkey and 57% in Italy. In addition, in
Madeira, DNA of R. monacensis was found in 7% of
Teira dugesii lizard tissue samples, suggesting that it
may be a reservoir for bacteria (8).

Rickettsia aeschlimannii

R. aeschlimannii was described for the first time in
1997 in Morocco (22). This bacterium causes a disease
that resembles Mediterranean spotted fever. The vector
of R. aeschlimannii is a Hyalomma spp. tick. The
pathogen can be transmitted by migratory birds from
Africa, among others, from Zimbabwe, Niger and Mali.
Genetic material of R. aeschlimannii has been found in
ticks in many European countries, including Croatia,
Italy, Germany, Hungary, Greece, Portugal, France,
Cyprus and Turkey. The first case of human infection
with R. aeschlimannii was described in a patient in
France who developed a Mediterranean spotted fever-
like disease after returning from Morocco (8,22).

Rickettsia felis

R. felis is the etiological factor of flea-borne
spotted fever, and its most common vector is cat flea
(23). In addition, the bacterium can be transmitted
by more than 40 species of ticks, mites, fleas and
mosquitoes and occurs on 5 continents. In Europe,
DNA of R. felis was detected in the Czech Republic
(Ctenocephalides felis), Hungary (C. felis), Italy (C.
felis), Spain (C. felis), Slovakia (Ctenophthalmus
agyrtes, Ctenophthalmus solutus, Ctenophthalmus
uncinatus, Nosopsyllus fasciatus) (24), in Lithuania
(Laelaps agilis and Hyperlaelaps microti mites and Ct.
agyrtes and Hystrichopsylla talpae fleas) (25) and in
France (1. ricinus). In Greece, 8 cases of contact with
the pathogen were described on the basis of positive
results of serological tests for R. felis (26).

528

nych z ptakéw migrujacych na terenu basenu Morza
Srodziemnego byto zakazonych R. africae lub innym
niezidentyfikowanym gatunkiem riketsji (18).

Rickettsia massiliae

R. massiliae zostata wyizolowana po raz pierwszy
z kleszczy Rhipicephalus w 1993 roku we Francji.
W Europie zostata stwierdzona w 8 krajach. R. mas-
siliae wystepuje m.in. we Francji, Grecji, Hiszpanii,
Portugalii, Szwajcarii oraz na Sycylii (19). Wektorami
R. massiliae sa kleszcze: R. sanguineus, R. turanicus,
R. pusillus, R. bursa i I. ricinus. Od 2006 roku zostato
opisanych 8 przypadkoéw zakazenia u ludzi. Choroba
moze objawiac si¢ gorgczka, bdlami migsni, wysypka,
strupem, powickszeniem watroby, zaburzeniami wi-
dzenia z zapaleniem naczyn siatkowki oka, zapaleniem
spojowek. W przebiegu zakazenia R. massiliae zostat
réwniez opisany jeden przypadek SENLAT (20).

Rickettsia monacensis

R. monacensis po raz pierwszy zostala wyizolowana
z kleszcza [. ricinus zebranego w 1998r. w parku miej-
skim w Monachium (Niemcy) (21). Zakazenie tym pato-
genem moze wywotywaé chorobe przypominajacg $rod-
ziemnomorska goraczke plamista (ang. Mediterranean
spotted fever-like disease). W literaturze zostaty opisane
zakazenia R. monacensis przebiegajace z objawami gry-
popodobnymi, strupem i wysypka m.in. w Hiszpanii i we
Wrhoszech (8). R. monacensis zostata wykryta u kleszczy
1. ricinus w wielu krajach: Polsce, Niemczech, Hiszpanii,
Portugalii, Szwajcarii, Luksemburgu, Szwecji, Stowacji,
Albanii, Wegrzech, Bulgarii, Motdawii, Ukrainie, Serbii,
Biatorusi, Obwodzie Kaliningradzkim (Rosja), Turcji
oraz we Wloszech. Czesto$¢ wystepowania R. monacen-
sis u kleszczy wynosita: 1% w Niemczech, 15% w Serbii,
35% w Turcji 1 57% we Whoszech. Ponadto na Maderze,
DNA R. monacensis zostato wykryte w 7% probkach tka-
nek jaszczurki Teira dugesii co sugeruje, ze moze by¢ ona
rezerwuarem bakterii (8)

Rickettsia aeschlimannii

R. aeschlimannii zostata opisana po raz pierwszy
w 1997r. w Maroku (22). Bakteria ta wywoluje chorobe
przypominajaca srodziemnomorska goraczke plamista.
Wektorem R. aeschlimannii sa kleszcze Hyalomma spp.
Patogen ten moze by¢ przenoszony przez ptaki wedrow-
ne z Afryki. Material genetyczny R. aeschlimannii zostat
stwierdzony u kleszczy w wielu krajach Europy m.in.
Chorwacji, Wloszech, Niemczech, Wegrzech, Grecji,
Portugalii, Francji, Cyprze i Turcji. Pierwszy przypadek
zakazenia R. aeschlimannii u cztowieka zostal opisany
u pacjenta we Francji, ktory rozwingt chorobg przypo-
minajacg $srodziemnomorskg goraczke plamistg po po-
bycie w Maroku. (8,22).
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Riketsjozy przenoszone przez kleszcze w Europie

Rickettsia hoogstraalii

R. hoogstraalii is a new species discovered in 2006
in ticks obtained from sheep and goats in Croatia. In
the phylogenetic analysis R. hoogstraali shows close
resemblance to R. felis. DNA of R. hoogstraalii was
found in 22.8% of Haemaphysalis sulcata ticks collected
in Croatia (8, 27). DNA of this pathogen was also
detected in Haemaphysalis parva ticks collected from
wild animals in Turkey and Italy: 2/49 Haemaphysalis
punctata ticks obtained from sheep and 3/14 H. sulcata
ticks obtained from mouflons (28). In Greece, DNA of R.
hoogstraalii was found in 5/187 ticks obtained from sheep
and goats - H. sulcata and H. parva (29). In addition, R.
hoogstraalii was detected in 30% of H. punctata ticks
collected in Cyprus and in 3% of H. punctata and 16% H.
sulcata ticks in Spain. The human pathogenicity of this
microorganism is still unknown (8).

Candidatus Rickettsia mendelii

Candidatus R. mendelii transmitted by I ricinus
was first detected in the Czech Republic. Phylogenetic
analysis indicates a high similarity of this bacterium to R.
bellii. Presence of Ca.R. mendelii was found in 7/4524 1.
ricinus ticks in the Czech Republic (30). In Poland, Ca.
R. mendelii DNA was found in 6.7% (1/15) of I. ricinus
ticks and was not found in D. reticulatus ticks (0/75). The
human pathogenicity of Ca. R. mendelii is still unknown
(1). To date, only several papers have been published in
the literature on Ca. R. mendelii and further research is
required to further characterize this microorganism (30).
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Cyprze i u 3% kleszezy H. punctata i 16% H. sulcata
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cze poznana (8).

Candidatus Rickettsia mendelii

Candidatus R. mendelii przenoszona przez I. ri-
cinus po raz pierwszy wykryta w Czechach. Analiza
filogenetyczna wskazuje na wysokie podobienstwo tej
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W Polsce DNA Ca. R. mendelii zostato stwierdzone
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tworczos¢ patogenu nie jest jeszcze znana (1). Do-
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