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Antibodies against
Rickettsia spp. in
Hunters, Germany

To the Editor: A number of
emerging Rickettsia species have been
recently described (1). One of these,
R. helvetica, was first isolated in Swit-
zerland in 1979 and was implicated
in perimyocarditis and nonspecific
febrile disease in humans (2-5). PCR
showed its prevalence in 1,187 Ixodes
ricinus ticks in southern Germany
to be 8.9% (6). This finding raises
the question whether autochthonous
transmission of rickettsiac to humans
may occur in Germany. To help an-
swer this question, we conducted a
cross-sectional study of the presence
of antibodies against Rickettsia spp. in
a population in Germany presumably
exposed to ticks.

On February 4-5, 2006, we used
convenience sampling to enroll 286
hunters at a national hunting fair in
Dortmund, Germany. All study partic-
ipants gave written, informed consent.
The Ethics Committee of the Charité
approved the study.

Every participant completed a
standardized questionnaire. Serum
samples were collected from all hunt-
ers and analyzed by immunofluores-
cence assay for 9 Rickettsia species
(R. conorii, R. slovaca, R. helvetica,
R. massiliae, R. mongolitimonae, R.
israelensis, R. aeschlimannii, R. felis,
and R. typhi) as described previously
(7). Odds ratios (ORs) and 95% con-
fidence intervals (Cls) were calculated
by using SPSS software version 14
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(SPSS, Inc., Chicago, IL, USA). We
considered p<0.05 to be significant.

Of the 286 hunters, 252 (88.1%)
were male; median age was 46 years
(range 17-79 years). Positive antibody
titers (immunoglobulin [Ig] G, IgM, or
both) against any Rickettsia spp. were
found for 26 (9.1%) hunters (95% CI
6.2—-13.0). Antibodies against different
Rickettsia spp. were found for 18 hunt-
ers; species-specific antibodies against
R. helvetica were found for 2 hunters
and against R. aeschlimannii for 6
(Table). Seropositive and seronegative
hunters did not differ significantly with
respect to sex, age, and total years of
hunting. Neither hunting nor traveling
in a foreign country within the past 5
years was significantly associated with
seropositivity. Neither of the 2 hunters
with R. helvetica—specific antibody
titers had traveled outside Germany
in the 5 years before the study, but 3
of the 6 hunters with specific titers
against R. aeschlimannii had traveled
and hunted in countries with unknown
endemicity for R. aeschlimannii (Rus-
sia, Romania, Namibia). A total of 212
(74.1%) hunters had received at least
1 tick bite in the year before the study;
median was 4 tick bites/year. Living
in the southern parts of Germany (be-
low 50°N) was significantly related
to seropositivity (OR 4.1, 95% CI
1.3-12.3, p = 0.02). Although the 26
persons with positive serologic results
for Rickettsia spp. reported arthralgia
with higher frequency than did sero-
negative persons (50% vs. 37%, re-
spectively), their reports of arthralgia
and of other clinical signs did not dif-
fer significantly: temperature >38.5°C
(8% vs. 2%), enlarged lymph nodes
(12% vs. 9%). No seropositive hunter
reported having had an eschar.

This study provides data for Ger-
many on the seroprevalence of Rick-
ettsia spp. in persons highly exposed
to ticks. Our results suggest that Rick-
ettsia spp. are endemic to southern
Germany and may cause autochtho-
nous infections. Although most sero-
positive hunters exhibited reactivity to

1961



LETTERS

Table. Positive immunofluorescence assay results for antigens to 9 Rickettsia spp. in 26 hunters, Germany, 2006*

1gG/IgM
Hunter R. R. R. R. R. . R. R. R.
no. conorii slovaca helvetica massiliae  mongolitimonae israelensis  aeschlimannii felis typhi
106 0/64
109 64/128 64/128 64/128 64/128 64/128 32/32 64/0 0/128
111 0/32 0/64 0/32
113 0/128 0/64
115 0/32 0/128 0/32 0/32 0/32 0/64 0/32 0/64
117 0/32 0/32 0/32 0/32
124 0/32 0/64 0/32 0/32 0/32 0/32 0/64
127 0/128 0/64
130 0/64 0/64 0/128 0/32 0/32 0/64 0/64
131 256/0 0/64
142 0/64 0/64 0/64 0/64 0/64
148 0/64 0/64 0/64 0/32
151 0/64 0/64 0/64 0/64 0/64
160 0/32 0/32 0/32 0/32
161 0/64 0/64 0/32 0/32
182 128/0
185 64/64
224 64/64 64/64 64/64 64/64 64/64 64/64 64/64 64/64 64/64
230 0/32 0/32 0/32
233 0/32 0/32 0/32 0/32 0/32 64/16
236 64/16
237 64/32
277 64/32 64/32
281 64/32
285 0/32 0/32 0/32 0/32 0/32
297 0/32 0/32 0/32 0/32 0/32 0/32 0/32 0/32

*All specimens were tested for all antigens. Boldface indicates nonspecific titers. Cutoff titers for seropositivity (immunoglobulin [Ig] G or IgM) were
128/64 for R. conorii and 64/32 for other antigens (8). A rickettsial antigen was considered to represent the agent of infection when cross-reactions were
absent or when titers of IgG or IgM antibody against this antigen were >2 serial dilutions higher than titers of IgG or IgM antibody against other rickettsial

antigens.

several rickettsial antigens, some had
species-specific titers for R. helvetica.
Six hunters exhibited specific reac-
tivity to R. aeschlimannii. Serologic
cross-reactions are frequently noted
among spotted fever group rickettsiae,
and 1 of the best indicators of species
identity remains the geographic origin
of the infection (7). Until now, R. ae-
schlimannii had not been detected in
Germany or neighboring countries.
We therefore suggest that the specific
titers against R. aeschlimannii in our
study population may be partly re-
lated to traveling or hunting abroad
and that the observed seroprevalence
for other rickettsial species is most
likely caused by R. helvetica, or, al-
ternatively, by R. monacensis, which
was recently isolated from a tick in the
English Garden in Munich (9). Cutoff
titers for IgM and IgG were chosen to
achieve a specificity >98%; sensitivity

1962

varied between different rickettsial an-
tigens. However, if we assume a sensi-
tivity of only 50% (with a prevalence
0f 9.1%), the positive predictive value
of our test would still be 74%. In ad-
dition, a test with high specificity and
low sensitivity underestimates the true
seroprevalence; the proportion of se-
ropositive hunters in our study group
is likely higher.

Although hunters with positive
immunofluorescence assay results re-
ported having had symptoms compat-
ible with rickettsioses more frequently
than did seronegative hunters, these
differences were not significant. A
similar situation has been noted for
persons who were tested for antibod-
ies against Borrelia burgdorferi and
human granulocytic anaplasmosis;
the findings may reflect the mild and
poorly defined clinical picture that is
typical for each of these diseases (10).

To conclude, we report the pres-
ence of Rickettsia spp. antibodies in a
high-risk group from Germany. Final
proof that human rickettsiosis occurs
in Germany, however, will require the
isolation of the agent from patients.
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Rickettsia sp. in
Ixodes granulatus
Ticks, Japan

To the Editor: The genus Rick-
ettsia consists of obligate intracellular
bacteria that cause spotted fever and
typhus fever; these bacteria are usu-
ally transmitted by an arthropod vec-
tor. We report isolation of a Rickettsia
honei-like organism from the Ixodes
granulatus tick; this organism may be
a causative agent of rickettsiosis in Ja-
pan. Serotyping and DNA-sequencing
analysis distinguished this |. granula-
tus isolate from previously reported
Rickettsia spp.

During 2004-2005, an investiga-
tion of rickettsiosis was conducted in
Okinawa Prefecture in the southern-
most part of Japan, an area known to be
inhabited by |. granulatus, a parasitic
tick commonly found on small mam-
mals. A total of 43 I. granulatus ticks
(3 larvae, 27 nymphs, 8 adult females,
and 5 adult males) were collected from
small mammals (Rattus rattus, R. nor-
vegicus, Suncus murinus, Mus calori,
and Crocidura watasei) for the pres-
ent study. For the isolation of Rickett-
sia spp., the cell line L929 was used as
previously described (1). A total of 13
isolates, designated as strains GRA-1
to GRA-13, were obtained from 11
ticks (1 fed larva, 5 fed nymph, 1 fed
adult female, 1 fed adult male, 1 unfed
nymph molted from engorged larva, 2
unfed adult females molted from en-
gorged nymphs) and from 1 pool of
eggs and 1 larva derived from the en-
gorged female tick.
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Serotyping was performed by
using a microimmunoperoxidase ap-
proach according to the method de-
scribed by Philip et al. (2); we used
anti-Rickettsia mouse serum and
several spotted fever group Rickett-
sia antigens: 2 of the present isolates
(GRA-1 and GRA-2) and 6 known
members of the Asian Rickettsia spp.
(R. honei, R. japonica, R. asiatica, R.
tamurae, R. sibirica, and R. conorii).
Differences among antigen reaction
titers were calculated, and the results
are given as the specificity difference
(SPD) value. The SPD value between
the present isolates and R. honei was
0 or 1, whereas the SPD values were
>3 for the other spotted fever group
Rickettsia spp. (Table). According to
the criteria for serotyping (2), we as-
sumed the isolates to be of the same
serotype when the SPD value was <2.
In addition to serotyping, a sequenc-
ing analysis was performed to geneti-
cally characterize the isolates. The
archive of DNA sequences has been
mostly established for the outer mem-
brane protein A gene (OMpA), citrate
synthesis gene (gltA), and 17-kDa
antigen gene. Thus, we determined
these DNA sequences in the isolates
and compared the results with those
of representative Rickettsia spp. The
OompA sequencing analysis showed
a DNA sequence of 491 bp in the 6
isolates from I. granulatus (GenBank
accession nos. AB444090-AB44095),
which yielded the following similar-
ity values: R. slovaca (98.0%), R.
honei and Thai tick typhus Rickettsia
(97.8%), and R. honei subsp. mar-
mionii (97.6%). Sequencing of the
1,250-bp fragment of gltA of the strain
GRA-1 (accession no. AB444098)
showed >99% DNA similarity with
that of R. sibirica (99.3%), R. slo-
vaca (99.2%), R. conorii (99.2%), R.
honei (99.1%), and certain types of
Rickettsia spp. Moreover,17-kDa an-
tigen gene sequencing analysis of a
392-bp fragment of the strain GRA-1
(accession no. AB444097) showed the
highest levels of sequencing similar-
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