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The bacterium Rickettsia sibirica mongolitimonae (for-
merly R. mongolotimonae) has become an emerg-

ing cause of tickborne rickettsiosis since the 1990s. 
R. sibirica mongolitimonae was first documented as a 
human pathogen in France in 1996 in a woman who 
manifested a febrile rash and a single inoculation es-
char on the groin; a rope-like lymphangitis also de-
veloped in the patient from the eschar to the draining 
lymph node (1). Four years later, R. sibirica mongoli-
timonae infection was diagnosed in a second patient, 
also in France. That patient manifested an inocula-
tion eschar on the leg, fever, and lymphangitis that 
expanded from the eschar to an enlarged and painful 
lymph node in the groin (2). The first case reported 
outside of Europe occurred in South Africa in 2004; a 
man manifested an inoculation eschar on a toe, fever, 
headache, and lymphangitis expanding from the es-
char to an enlarged inguinal lymph node (3). The first 
case series of infections, published in 2005, reported 7 
new case-patients in France, 1 of whom was a traveler 
returning from southern Algeria (4). Clinical symp-
toms in those patients were fever, eschar, rash, and 
lymphangitis, and because of the lymphangitis symp-
tom, it was named lymphangitis-associated rickett-
siosis (4). Since 2005, most cases have been reported 

in the Mediterranean area, including France, Greece, 
Portugal, Spain, Turkey, and North Macedonia (5–
10), and in other geographic areas, such as Africa and 
Asia (11,12). The clinical spectrum of infections has 
broadened; the bacterium has been shown to cause 
retinal vasculitis, septic shock, myopericarditis, and 
encephalitis (13–16). Since 2014, R. sibirica mongoliti-
monae has also been implicated as an etiologic agent 
of scalp eschar and neck lymphadenopathy after tick 
bite syndrome (17).

Few case series have been published worldwide 
(4,8,18); a total of 69 patients with R. sibirica mongoli-
timonae infections have been reported in case series 
or as isolated cases. Of those 69 patients, >30% (n = 
22) were reported in Spain, the first of which was 
described at the Center for Rickettsiosis and Arthro-
pod-Borne Diseases (CRETAV) in La Rioja, Spain 
(7). All of those cases were autochtonous. CRETAV, 
located at the Center for Biomedical Research of La 
Rioja, is a specialized laboratory and a center of ex-
cellence within the Network of Biologic Alert Labo-
ratories that supports research on special pathogens, 
including those transmitted by ticks and other arthro-
pods. CRETAV is also the reference laboratory for 
San Pedro University Hospital in La Rioja, receiving 
samples from other health services throughout the 
country. Thus, from June 2007 (when the first case 
was described) (7) through May 2024, R. sibirica mon-
golitimonae infections were confirmed at CRETAV in 
29 of 365 patients who had tickborne rickettsioses. 
Diagnoses in the remaining 336 patients were Der-
macentor-borne necrosis erythema lymphadenopathy 
(n = 187), boutonneuse fever (n = 130), African tick 
bite fever (n = 12, imported cases), and 5 other Rick-
ettsia infections: R. helvetica (n = 2), R. massiliae (n = 
2, 1 imported), R. monacensis (n = 1), R. aeschlimannii 
(n = 1), and R. parkeri (n = 1, imported case). Aware 
of the rising rate of patients with R. sibirica mongoli-
timonae infections diagnosed at CRETAV since 2020, 
and because only 4 cases from this 29-case series had 
been previously reported (7,14,15,19), we described 
the epidemiologic and clinical features of patients 
with confirmed R. sibirica mongolitimonae infections  
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Rickettsia sibirica mongolitimonae is an emerging cause 
of tickborne rickettsiosis. Since the bacterium was first 
documented as a human pathogen in 1996, a total of 69 
patients with this infection have been reported in the lit-
erature. Because of the rising rate of R. sibirica mongoli-
timonae infection cases, we evaluated the epidemiolog-
ic and clinical features of 29 patients who had R. sibirica 
mongolitimonae infections confirmed during 2007–2024 
at the Center for Rickettsiosis and Arthropod-Borne Dis-
eases, the reference laboratory of San Pedro University 
Hospital–Center for Biomedical Research of La Rioja, 
Logroño, Spain. We also reviewed all cases published 
in the literature during 1996–2024, evaluating features 
of 94 cases of R. sibirica mongolitimonae infection (89 
in Europe, 4 in Africa, and 1 in Asia). Clinicians should 
consider R. sibirica mongolitimonae as a potential caus-
ative agent of rickettsiosis, and doxycycline should be 
administered promptly to avoid clinical complications. 

Rickettsia sibirica mongolitimonae in Spain
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processed at CRETAV. We also reviewed all pub-
lished cases because a comprehensive literature re-
view was lacking. We obtained study approval from 
the regional ethics committee (Comité Ético de Inves-
tigación Clínica-Consejería de Sanidad de La Rioja; 
approval no. CEICLAR PI-37) and informed consent 
from all patients in this study. All procedures were in 
accordance with the ethical standards of the research 
committee and with the 1964 Helsinki declaration 
and its later amendments.

Patients and Methods

Infections Diagnosed at CRETAV
Patients were asked about medical antecedents dur-
ing their clinical interview, and variables, including 
epidemiologic data, were written down in their medi-
cal chart. In those cases in which relevant informa-
tion was not recorded, patients were called later and 
asked for those data. For children, information was 
confirmed by their parents. 

We defined a diagnosis of R. sibirica mongolitimo-
nae infection on the basis of clinical suspicion (fever 
with or without rash, with or without eschar, and with 
or without lymphangitis) and positive PCR and se-
quencing results in patients with a history of tick bite 
or tick exposure. During June 2007–May 2024, cases 
were confirmed at CRETAV by using EDTA-blood 
samples, eschar biopsies, eschar swab samples, and 
tick samples from patients who were investigated at 
CRETAV because of clinical or epidemiologic suspi-
cion of rickettsiosis. CRETAV diagnosed infections by 
using PCR of ompA and ompB genes corresponding to 
R. sibirica mongolitimonae. We subsequently reviewed 
clinical data of patients who had positive ompA and 
ompB PCR results for R. sibirica mongolitimonae.

Using molecular methods as described (20), we 
had previously extracted DNA from clinical samples 
from the Zoonosis Collection registered in the Nation-
al Registry of Biobanks from Carlos III Health Institute 

(reference no. C.0006409), located at CRETAV–Centre 
of Biomedical Research of La Rioja. Whenever possible, 
we tested both acute phase and convalescent serum 
samples (collected 4–12 weeks apart), or only acute se-
rum samples if the second sample was not available, 
by using immunofluorescence assays (IFA) to detect 
cross-reacting R. conorii IgG (CRETAV in-house assay 
or commercial assay [Vircell Microbiologists]). 

Literature Review
We performed a systematic review of the literature 
by searching PubMed using the search terms “sibiri-
ca” or “mongolitimonae” or “mongolotimonae” and 
“Rickettsia” and a date range of January 1996–May 
2024. We excluded nonhuman studies. We included 
human case reports and case series only if R. sibirica 
mongolitimonae infections were confirmed by either 
PCR and sequencing, except for 1 case, which was 
confirmed by indirect IFA and showed R. sibirica mon-
golitimonae IgG seroconversion. 

Results

R. sibirica mongolitimonae Infection Cases  
Diagnosed at CRETAV
Tickborne rickettsiosis caused by R. sibirica mongoli-
timonae was confirmed in 29 (7.9%) of 365 patients 
during 2007–2024. The number of R. sibirica mongoli-
timonae infections compared with the total number 
of tickborne Rickettsia spp. infections increased from 
12.5% to 41.7% during 2020–2023 (Figure 1). Twen-
ty-three (79.3%) of 29 patients were men, 6 (20.7%) 
women. The mean age was 58 (range 5–82) years; the 
median age was 67 years. Three (10.3%) patients were 
<15 years of age. All patients sought medical care 
during March–September of each year: 1 in March, 3 
in April, 5 in May, 7 in June, 4 in July, 2 in August, 
and 7 in September (Figure 2). 

Only 6 (20.7%) patients remembered a tick bite, 
1 had an attached tick, and 11 recalled tick exposure 

Figure 1. Number of confirmed 
rickettsioses cases in study of 
Rickettsia sibirica mongolitimonae 
infections in Spain. Numbers of 
patients with a confirmed case 
of R. sibirica mongolitimone 
infection and total numbers of 
other tickborne rickettsioses 
are indicated for each year 
during 2007–2023. Cases were 
diagnosed at the Center for 
Rickettsiosis and Arthropod-Borne 
Diseases, La Rioja, Spain. 
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from hunting, gardening, living in a rural environ-
ment, or contact with dogs that had ticks. Patients 
resided in different regions in Spain: Aragón (n = 8), 
La Rioja (n = 8), Comunidad Valenciana (n = 4), An-
dalucía (n = 3), Madrid (n = 3), Vizcaya (n = 2), and 
Castilla-La Mancha (n = 1). The place of residence 
was within the same geographic region of the tick 
bite or exposure for all patients, even for those who 
did not recall activities associated with tick contact 
(n = 11) but denied recent travel outside of their resi-
dential region.

Symptoms at disease onset included fever (dys-
thermia, fever detected by thermometer) for all patients 
(Appendix Table 1, https://wwwnc.cdc.gov/EID/
article/31/1/24-0151-App1.pdf). Inoculation eschars  
manifested in 27/29 (93.1%) patients as single (n = 20 
[69.0%]) or multiple (n = 7 [24.1%]) eschars. They were 
located on lower limbs (n = 9 patients) (Figure 3), up-
per limbs (n = 7) (Figure 4), head (n = 3), hips (n = 3), 
buttocks (n = 3), groin (n = 2), abdomen (n = 2) (Figure 
5, panel A), iliac fossa (n = 1) (Figure 5, panel B), and 
scrotum (n = 1) (19). A rope-like lymphangitis from 
the eschar to the draining lymph node was detected 
in 10/29 (34.5%) patients (Figure 3), and a generalized 
maculopapular rash was observed in 14/29 (48.3%) 
patients. One patient experienced septic shock and 
myopericarditis developed in another patient who 
had no remarkable medical history (14,15).

Hematologic and biochemical parameters were 
missing for several patients. When available, labora-
tory investigations showed leukopenia, thrombocyto-
penia, and raised lactate dehydrogenase, C-reactive 
protein, and liver enzymes (alanine aminotransferase, 
aspartate aminotransferase, and gamma glutamyl 
transaminase) as main findings.

We administered doxycycline (100 mg 2×/d for 
10–14 days) to 26 patients, whereas 3 patients (2 
children <15 years of age and 1 pregnant woman) 
received azithromycin (10 mg/kg 1×/d for 5 days 

for the children and 500 mg/kg 1×/d for 5 days 
for the adult). We observed improvement of signs 
and symptoms in all cases. We added supportive 
therapy with fluids and inotropic agents and intra-
venous meropenem (1 g every 8 hours) and vanco-
mycin (1 g every 12 hours) for the patient who had 
septic shock.

For microbiologic tests, 1 clinical sample was 
available for 22/29 patients: EDTA-blood sample (n = 
4), eschar biopsy (n = 5), and eschar swab sample (n = 
12) (Appendix Table 1). For 1 patient, the only avail-
able clinical sample was the attached tick, which was 
identified as a Rhipicephalus pusillus. The remaining 
7 patients had 2 different clinical samples available:  
eschar biopsy and eschar swab samples (n = 4), eschar 

Figure 2. Monthly prevalence 
of Rickettsia sibirica 
mongolitimonae infections in 
Spain during 2007–May 2024. 
Patients sought medical care 
for R. sibirica mongolitimonae 
infections during March–
September of each year.

Figure 3. Eschar from Rickettsia sibirica mongolitimonae infection 
located on lower limb of patient in Spain. 
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swab and EDTA-blood samples (n = 2), and eschar 
biopsy and EDTA-blood sample (n = 1).

The ompA and ompB gene sequences obtained 
from 7 blood samples, 7 eschars, 18 eschar swab 
samples, and the R. pusillus tick showed the 100% 
similarity to those genes from R. sibirica mongolitimo-
nae (GenBank accession no. MF379309 for ompA and 
JQ782657 for ompB). Acute- and convalescent-phase 
serum samples were obtained from 7 of 29 patients 
(Appendix Table 1). For 6 of those samples, we ob-
served seroconversion (n = 5) or a 4-fold increase in ti-
ter (n = 1). We did not detect IgG against spotted fever 
group (SFG) Rickettsia in either serum sample for the 
remaining patient. For 6 patients, only acute serum 
samples were available; 2 of those showed IgG titers 
against SPG Rickettsia and 4 did not react. No serum 
specimens were available for the remaining patients 
(Appendix Table 1). 

In July 2023, ompA and ompB genes from R. si-
birica mongolitimonae (100% identity) were amplified 
by PCR in 1 R. pusillus tick attached to a 70-year-old 
patient. Five days after removing the tick, he had a 
high fever (39°C); an eschar at the armpit appeared 
1 day later. No lymphangitis, lymphadenopathies, 
or rash were observed. No EDTA-blood, eschar bi-
opsy, or eschar swab samples were available from 
that patient. He was treated with doxycycline  
and recovered.

Published R. sibirica mongolitimonae Infection Cases, 
Including This Study
We found, reviewed, and extracted data from the full 
text of 26 selected papers from PubMed. Ninety-four 
cases of R. sibirica mongolitimonae infection were re-
ported worldwide during January 1996–May 2024, in-
cluding the 29 cases from this study; 89 of those cases 
were reported in Europe: Spain (n = 47), France (n = 
36), Greece (n = 2), Portugal (n = 2), Turkey (n = 1), and 
Macedonia (n = 1) (Appendix Table 2). Only 4 cases 
have been published in Africa, including South Af-
rica (unique case occurred in southern hemisphere),  

Algeria, Egypt and Cameroon, and 1 in Asia (Sri Lan-
ka) (Appendix Table 2).

Of the total number of patients described, 67.0% 
were men and 31.9% women. The mean age was 49.8 
(range 4–82) years; the median age was 55.5 years. Most 
(n = 77) infection cases occurred during April–July and 
in September of each year. Only ≈33% of patients re-
membered a tick bite. Four patients kept the ticks (1 
tick/person), which were identified as female Hyalom-
ma marginatum, H. anatolicum excavatum, Hyalomma sp., 
and R. pusillus ticks (5,9,10). The symptoms at disease 
onset (always after tick removal) included fever for all 
patients; ≈95% of patients manifested inoculation es-
chars, and 14 patients had multiple eschars. Eschars 
were located on lower limbs (n = 28), upper limbs (n 
= 18), trunk (n = 18), head (n = 15), hip (n = 4) and iliac 
fossa (n = 1), groin (n = 3), scrotum (n = 2), and but-
tocks (n = 3) (Figure 6). A rope-like lymphangitis from 
the eschar to the draining lymph node was noted in 33 
(35.1%) of 94 published cases (Figure 3); a generalized 
maculopapular rash was observed in 66.7% of cases.

In published cases, R. sibirica mongolitimonae genes 
were amplified by PCR in 43 eschar biopsy specimens, 
38 eschar swab samples, 12 blood samples, and 3 ticks 

Figure 4. Eschar from Rickettsia sibirica mongolitimonae infection 
located on upper limb of a pediatric patient in Spain. 

Figure 5. Eschars from Rickettsia 
sibirica mongolitimonae infections 
of 2 patients in Spain, located 
on the abdomen of 1 patient (A) 
and on the iliac fossa of another 
patient (B). 
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(H. anatolicum excavatum, H. marginatum, and R. pu-
sillus) removed from infected patients. Ten patients 
had >1 PCR-positive clinical sample: eschar biopsy 
and eschar swab sample (n = 5), eschar biopsy and 
blood sample (n = 2), eschar swab and blood samples 
(n = 2), and blood sample and a tick specimen (n = 1). 
Most (91.9%) patients were treated with doxycycline 
for 7–14 days, and all patients recovered without se-
quelae after antimicrobial drug treatment.

Discussion
We describe the epidemiologic and clinical character-
istics of R. sibirica mongolitimonae infections in 29 pa-
tients who had their infection confirmed at CRETAV 
in Spain during 2007–2024, and we reviewed all avail-
able cases published in the literature during January 
1996–May 2024. R. sibirica mongolitimonae has been 
considered a rare pathogen. Nevertheless, this bacte-
rium has been the causative agent of >94 rickettsiosis 
cases since 1996, including the case series described 
in this study, mostly in the Mediterranean area. This 
infection typically manifests with high fever, myalgia 
and headache, single or multiple inoculation eschars 
with a nondefined inflammatory halo, nonpruritic 
maculopapular rash involving palms and soles, and 
enlarged draining lymph nodes. Lymphangitis is a 
typical sign of this infection and occurs in ≈40% of 
infected patients. Lymphangitis might occur in other 

rickettsioses, such as those caused by R. heilongjian-
gensis and R. africae, although in lesser proportions. 
Thus, in Europe, the presence of lymphangitis should 
suggest R. sibirica mongolitimonae infection (21). In 
this study, 10 (34.5%) of the 29 patients with R. sibirica 
mongolitimonae infections diagnosed at CRETAV had 
lymphangitis, a slightly higher percentage than that 
shown in a previous report from France in 2016 (18); 
a rope-like lymphangitis from the eschar to the drain-
ing lymph node was observed in 33/94 (35.1%) cases 
published worldwide. Fever was present in 100% 
of published cases; a generalized maculopapular 
rash was observed in 14 (48.3%) of 29 patients with 
infections confirmed at CRETAV, whereas 67.0% of 
patients described in published cases had the rash. 
Inoculation eschars were noted in 27 (93.1%) of 29 
patients with infections confirmed at CRETAV and 
in 89 (94.7%) patients from published cases. Multiple 
inoculation eschars developed in 13 (13.8%) patients 
in published cases; a higher (24.1%) percentage was 
found in CRETAV cases. The presence of multiple in-
oculation eschars is common in patients with African 
tick bite fever (22).

R. sibirica mongolitimonae infection frequently 
causes a mild, nonlethal disease, but some complica-
tions have been described, such as septic shock, dissem-
inated intravascular coagulation, neurologic disorders, 
acute renal failure, and myopericarditis (13–16,23). In 

Figure 6. Numbers and 
body locations of tick bites 
and inoculation eschars in 
patients with Rickettsia sibirica 
mongolitimonae infections during 
2007–2024, Spain, and from 
published literature. Patients 
manifested single or multiple 
eschars. Cases were diagnosed 
at the Center for Rickettsiosis 
and Arthropod-Borne Diseases, 
La Rioja, Spain and/or identified 
in PubMed.
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2020, a case of R. sibirica mongolitimonae infection with 
associated encephalitis was reported (16).

All outcomes, including for severe cases, were 
successful after antimicrobial drug administration. 
Doxycycline is the drug of choice for treating rick-
ettsioses, even for children <8 years of age (24). Mac-
rolides, such as azithromycin, are effective against 
rickettsial diseases and can be safely used during 
pregnancy. The early start of empirical treatment re-
duces severity and duration of symptoms (25). For 
published cases, oral doxycycline (100 mg/12 hours 
for 7–15 days) was administered to all patients, ex-
cept 4 who received azithromycin (1 man, 1 pregnant 
woman, and 2 children 4 and 6 years of age). One pa-
tient received pristinamycin for 7 days.

In accordance with previously published reports, 
we found that R. sibirica mongolitimonae infections 
were seasonal and most cases occurred during the 
spring and summer (April–July) and in September. 
The infections affected men more frequently than 
women. In our case series, 23 (79.3%) patients were 
men and 6 (20.7%) were women, compared with 
67.0% men and 31.9% women in published cases. The 
mean age was 58 years in the case series and 50 years 
in the published cases.

R. sibirica mongolitimonae infections are likely un-
derdiagnosed or misdiagnosed as another rickettsio-
sis because diagnosis is mainly made according to 
serologic testing, which includes IFAs. Serology is 
limited by cross-reactions with other Rickettsia spp., 
mostly among SFG Ricketsia spp. because they share 
antigenic characteristics. Using molecular tools, 
such as PCR and quantitative PCR–based methods, 
on skin biopsy (eschar) and eschar swab samples ap-
pear to be the best methods to detect and identify 
R. sibirica mongolitimonae. For molecular diagnosis, 
eschar swab samples are preferred over skin biop-
sies because the sampling procedure is noninvasive 
and highly effective (26–28). Culture as a diagnostic 
method is fastidious and performed only in refer-
ence laboratories. Nevertheless, 6 eschar biopsies 
were positive for R. sibirica mongolitimonae by culture 
methods in published cases (1,2,4,6).

R. sibirica mongolitimonae was initially isolated 
from H. asiaticum ticks in Inner Mongolia (29) and 
from H. truncatum ticks in Niger (30). In Europe, 
R. sibirica mongolitimonae was detected in H. excava-
tum ticks in Greece and Cyprus, in H. marginatum 
ticks in Spain (31,32), in R. pusillus ticks in Portu-
gal, Spain and France (6,31,33), and in R. bursa ticks 
in Spain (34). In Turkey, it was also detected in R. 
bursa, Haemaphysalis parva, H. excavatum, and H. 
marginatum ticks (35).

In 2005, the presence of R. sibirica mongolotimonae 
was reported both in a patient and in a H. anatolicum 
excavatum tick removed from that patient in Greece 
(5). In 2016, in Turkey, R. sibirica mongolitimonae in-
fection was diagnosed by PCR in a man who had 
been bitten by a H. marginatum tick (9). A case of R. 
sibirica mongolitimonae infection after a Hyalomma sp. 
tick bite has been recently reported in North Mace-
donia (10). No ticks were associated with the remain-
ing published cases, and many patients did not even 
remember receiving a tick bite. Nevertheless, because 
R. sibirica mongolitimonae has been detected in Rhipi-
cephalus spp. ticks collected from areas close to where 
infected patients lived (6,33), Rhipicephalus ticks are 
also suspected vectors in Europe.

In published cases, only 18 (19.1%) of 94 patients 
remembered a tick bite. Four patients kept the ticks, 
which were identified as H. marginatum, H. anatolicum 
excavatum, Hyalomma sp., and R. pusillus; R. sibirica 
mongolitimonae was amplified in 3 of those ticks. R. 
sibirica mongolitimonae has been most frequently asso-
ciated with Hyalomma ticks, the confirmed vectors in 
Africa. However, adult Hyalomma spp. ticks are large, 
but most patients did not remember a tick bite. This 
finding suggests that either the Hyalomma spp. vec-
tor is at an immature stage, which is rare because few 
bites occur from Hyalomma larvae and nymphs, or the 
vector could also be R. pusillus, which is a small tick 
found in rabbits. Data from case number 93 (Appen-
dix Table 2), obtained from this case series, strength-
en the potential role of R. pusillus ticks as R. sibirica 
mongolitimonae vectors. Under a One Health perspec-
tive, excessive reproduction of rabbits in urban/peri-
urban areas of cities might cause human cases of R. 
sibirica mongolitimonae infection.

In Europe, R. sibirica mongolitimonae was confirmed 
as a human pathogen in 1996, and 94 cases have been 
reported during 1996–2024. During 1996–2012, only 25 
cases were published, whereas during 2013–2024, the 
number of published cases reached 70. This upward 
trend of reports might be partly caused by the use of 
new tools to investigate tick-transmitted agents. In ad-
dition, warming weather and the overgrowth of cer-
tain wildlife species, among other factors, are involved 
in the increase in tick threats. Thus, the expansion of 
wild boar and rabbit populations might favor an in-
crease in adult tick species responsible for R. sibirica 
mongolitimonae transmission. Hyalomma spp. ticks are 
characterized by their aggressive host-seeking behav-
ior, unlike other tick species that use a passive ambush 
strategy as they wait in vegetation. Although Hyalom-
ma ticks are not particularly anthropophilic, a progres-
sive increase in their population has been reported in 
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Spain and other areas in Europe, probably related to 
factors previously mentioned.

A strength of this study lies in the large number of 
clinical cases in Spain that were evaluated, accompa-
nied by a literature review. However, it is possible that 
not all case data in Spain were collected because, de-
spite the bibliographic search, R. sibirica mongolitimonae 
infections diagnosed in patients at other centers might 
not have been reported.

In conclusion, when rickettsiosis is clinically 
suspected, clinicians should be aware that empiric 
therapy should not wait for microbiologic confirma-
tion. Doxycycline must be administered promptly, 
even in children, to avoid clinical complications. 
The rapid identification of Rickettsia spp. by using 
molecular techniques to analyze swab samples from 
inoculation eschars should be systematized. Because 
of the broad clinical spectrum of R. sibirica mongoliti-
monae infections, this emerging rickettsiosis is likely 
underdiagnosed or misdiagnosed as another SFG 
rickettsiosis. Clinicians should consider R. sibirica 
mongolitimonae as a potential causative agent in pa-
tients who have fever and an eschar or rash with or 
without lymphangitis and should consider the epi-
demiologic context.
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Appendix Table 1. Detailed data about patients with R. sibirica mongolitimonae infections confirmed at the Center for Rickettsiosis and Arthropod-Borne Diseases (CRETAV) in Rioja, 
Spain, during 2007–2024 
Case no. 
(ref) Year 

Bite/eschar 
location 

No. 
eschars Fever Rash Lymphangitis Hospitalized 

Available clinical 
samples PCR+ sample 

DNA amplicon size, bp* IgG titers†, 
acute/convalescent  ompA ompB 

1 (1) 2007 Leg None Yes No No No Blood Blood 486 382 Negative/negative 
2 (2) 2011 Hip 1 Yes Yes No Yes Blood Blood 486 381 Negative/1:512 
3 2014 Forearm 1 Yes Yes Yes Yes Eschar swab Eschar swab 503 359 No serum 
4 2014 Groin 1 Yes No No No Eschar swab Eschar swab 484 453 1:128/1:2,048 
5 (3) 2016 Buttocks 1 Yes No No Yes Blood, eschar, 

eschar swab 
Eschar, eschar 

swab 
481 464 Negative/1:1,024 

6 2017 Scalp 2 Yes No No No Blood, eschar swab Blood, eschar 
swab 

491 359 1:1,024/no serum 

7 2017 Foot 1 Yes No Yes Yes Eschar swab Eschar swab 491 382 Negative/no serum 
8 2018 Forearm 1 Yes No No No Eschar swab Eschar swab 515 464 No serum 
9 2018 Shoulder 2 Yes Yes No Yes Eschar, eschar 

swab 
Eschar, eschar 

swab 
481 464 No serum 

10 2019 Scapula/leg 2 Yes No No No Eschar swab Eschar swab 484 453 No serum 
11 2019 Leg 2 Yes No No Yes Eschar swab Eschar swab 491 382 No serum 
12 2020 Leg 2 Yes Yes Yes Yes Blood, eschar swab Eschar swab 461 453 Negative/1:64 
13 (4) 2020 Scrotum 1 Yes Yes No Yes Eschar Eschar 491 464 No serum 
14 2020 Scalp 1 Yes Yes Yes No Eschar swab Eschar swab 486 452 Negative/no serum 
15 2020 Ankle 1 Yes Yes Yes Yes Eschar swab Eschar swab 491 464 No serum 
16 2020 Thigh 1 Yes Yes No No Blood Blood 486 382 Negative/no serum 
17 2021 Thigh/hip 1 Yes No No No Eschar swab Eschar swab 491 464 1:64/no serum 
18 2021 Buttocks 1 Yes Yes Yes Yes Blood, eschar Eschar 491 464 No serum 
19 2021 Unknown None Yes Yes No Yes Blood Blood 481 380 Negative/1:1,024 
20 2021 Arm 2 Yes Yes No Yes Blood, eschar Blood, eschar 481 464 No serum 
21 2022 Hip 1 Yes Yes No No Blood, eschar, 

eschar swab 
Eschar and 
eschar swab 

491 382 No serum 

22 2022 Face 1 Yes No No No Eschar swab Eschar swab 491 382 No serum 
23 2022 Arm 1 Yes No Yes Yes Eschar swab Eschar swab 491 464 No serum 
24 2023 Leg 1 Yes No Yes Yes Eschar swab Eschar swab 491 464 No serum 
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Case no. 
(ref) Year 

Bite/eschar 
location 

No. 
eschars Fever Rash Lymphangitis Hospitalized 

Available clinical 
samples PCR+ sample 

DNA amplicon size, bp* IgG titers†, 
acute/convalescent  ompA ompB 

25 2023 Abdomen/ 
groin 

2 Yes Yes No Yes Eschar swab Eschar swab 472 464 No serum 

26 2023 Iliac fossa 1 Yes No No Yes Blood, eschar swab Blood and 
eschar swab 

481 464 Negative/1:1,024 

27 2023 Abdomen 1 Yes Yes No Yes Eschar swab Eschar swab 491 464 No serum 
28 2023 Armpit 1 Yes No No No Tick Tick 491 464 No serum 
29 2024 Buttocks 1 Yes No No No Eschar swab Eschar swab 491 459 Negative/no serum 
*All PCR amplicons of ompA and ompB genes showed 100% identity with those of Rickettsia sibirica mongolitimonae. bp, base pairs; ref, reference; +, positive. 
†IgG titers determined for acute and convalescent serum samples by using immunofluorescence assays. 

 
 
 
Appendix Table 2. Epidemiologic, clinical, and microbiologic characteristics associated with patients infected with Rickettsia sibirica mongolitimonae* 

Case 
no. Country 

Year case 
occurred/publication 

Patient age, 
y/sex 

Tick bite 
reported 

Other 
epidemiologic 

condition Month† 
Bite/eschar 
locations 

No. 
eschars  Fever Rash Lymphangitis 

PCR+ 
sample Ref. 

1 France 1996/1996 63/F No Gardening March Groin 1 Yes Yes Yes Eschar (5) 
2 France 1998/2000 49/M No Gardener, living in 

rural area 
May Leg 1 Yes No Yes Eschar (6) 

3 South 
Africa 

2002/2004 34/M No Working in area 
with Hyalomma 

truncatum 

September Toe, foot 1 Yes No Yes Eschar (7) 

4 France 2000–2004/2005 53/M Yes Gardening May Knee 1 Yes Yes No Eschar (8) 
5 France 2000–2004/2005 40/F Yes Gardening July None None Yes Yes Yes Serum (8) 
6 France 2000–2004/2005 59/M Yes Gardening April Back 1 Yes Yes No Eschar (8) 
7 France 2000–2004/2005 21/F No Gardening May Heel 1 Yes No Yes Serum (8) 
8 France 2000–2004/2005 70/M No Gardening, 

contact with birds 
May Forearm/ 

abdomen 
2 Yes Yes No Eschar (8) 

9 France 2000–2004/2005 55/M No Walk in Camargue 
National Park 

June Arm 1 Yes Yes Yes Eschar (8) 

10 France, 
return from 

Algeria 

2000–2004/2005 62/F No Travel to southern 
Algeria 

April Foot, 
hypochondrium 

2 Yes Yes No Eschar, 
serum 

(8)  

11 Crete 2002/2005 76/M Yes, H. 
anatolicum 
excavatum 

Collecting olives December Scrotum None Yes Yes No Blood, 
tick 

(9) 

12 Portugal 2004/2006 73/F No None August Toe 1 Yes Yes No Blood 
culture 

(10) 

13 France 2005/2008 20/F No Walking June Face 1 Yes Yes No Eschar (11) 
14 Portugal 2006/2008 44/M No Vacation August Forearm 1 Yes Yes Yes Eschar (12) 
15 Spain 2007/2008 41/M Yes, tick 

removed 
Topographer June Leg None Yes No No Blood (1) 

16 Spain 2007/2013 67/F No Gardening July Scalp 1 Yes Yes No Eschar (13) 
17 Spain 2009/2013 32/M No Working at golf 

courses 
September Thigh 1 Yes Yes Yes Eschar (13) 

18 Spain 2010/2013 33/M No Walking in rural 
area 

April Leg 1 Yes No Yes Eschar (13) 
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Case 
no. Country 

Year case 
occurred/publication 

Patient age, 
y/sex 

Tick bite 
reported 

Other 
epidemiologic 

condition Month† 
Bite/eschar 
locations 

No. 
eschars  Fever Rash Lymphangitis 

PCR+ 
sample Ref. 

19 Spain 2011/2013 42/F No Walking in rural 
area 

March Shoulder 1 Yes No No Eschar (13) 

20 Spain 2011/2013 40/F Yes Horseback riding April Neck 1 Yes Yes No Eschar (13) 
21 Spain 2011/2013 75/F No Walking in rural 

area 
July Leg 1 Yes Yes Yes Eschar (13) 

22 France 2009/2010 52/M No Trip to Egypt September Scapular area 1 Yes No No Eschar (14) 
23 Spain NA/2011 9/M No Rural environment September

/October 
Scalp 1 Yes No No Eschar (15) 

24 Spain NA/2011 73/M Yes Working in 
vegetable patch 

August Back 1 Yes Yes No Eschar (16) 

25 Spain 2011/2012 69/M No Vacation in rural 
area 

September Hip 1 Yes Yes No Blood (2) 

26 France 2011/2013 73/M No Contact with 
animals 

February Armpit 1 Yes Yes No NA (17) 

27 France 2011/2013 67/F No Contact with 
animals 

April Leg 1 Yes No Yes NA (17) 

28 France 2011/2013 NA/M No Contact with 
animals 

March NA 1 Yes NA NA NA (17) 

29 France 2012/2014 16/M No Fishing May Lower eyelid, 
forearm 

2 Yes No No Eschar 
swab 

(18) 

30–
49 

France 2010–2014/2016 Median age 
(+SD) 43 

(+21) [IQR 
2–70]; 

F, n = 8; M, 
n = 12 

No, n = 
14; Yes, n 

= 6 

Tick bites or 
handling, n = 6; 

outdoor activities, 
n = 5; frequent 

contact with dogs, 
n = 8 

April–
June, n = 
11; July–

September
, n = 8; 

October, n 
= 1 

Lower limbs, n 
= 7; upper 

limbs, n = 4; 
trunk, n = 3; 
neck, n = 4 

>1, n = 
20; 

Multiple,
n = 3 

Yes Yes, 
n = 
19; 

no, n 
= 1 

Yes, n = 7; no, 
n = 13 

Eschar 
swab, n = 
13; skin 
biopsy, n 

= 10 

(19) 

50 France 2013/2015 61/M Yes Insect bite June Forearm 1 Yes Yes No Eschar (20) 
51 North 

Greece 
2013/2016 13/M No Holidays, walking 

to the woods 
May Upper chest, 1 Yes Yes Yes None‡ (21) 

52 Spain 2014/NP 12/M No None May Forearm 1 Yes Yes Yes Eschar 
swab 

NP 

53 Spain 2014/NP 71/M No None July Groin 1 Yes No No Eschar 
swab 

NP 

54 Spain NA/2015 46/F No Dog with ticks May Scalp 1 Yes Yes No Eschar (22) 
55 Spain NA/2015 73/M No Rural environment 

and hunting 
July Abdomen 1 Yes Yes No Eschar (23) 

56 Spain NA/2015 25/M Yes Dog with ticks July Trunk 1 Yes No No Eschar (23) 
57 Spain 2013–2014/2016 6/NA NA NA NA Scalp 1 Yes Yes No Eschar (24) 
58 France, 

returned 
from Sri 
Lanka 

2016/2017 30/F Yes Jungle February Flank 1 Yes Yes No Eschar (25) 

59 Spain 2016/2017 39/M No Hunting September Buttocks 1 Yes No No Eschar, 
eschar 
swab 

(3) 
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Case 
no. Country 

Year case 
occurred/publication 

Patient age, 
y/sex 

Tick bite 
reported 

Other 
epidemiologic 

condition Month† 
Bite/eschar 
locations 

No. 
eschars  Fever Rash Lymphangitis 

PCR+ 
sample Ref. 

60 Turkey 2016/2017 56/M Yes, H. 
marginatu
m female 

Farming May Umbilicus 1 Yes Yes No Tick (26) 

61 France 2016/2018 42/F No Gardening July Abdominal 2 Yes No No Eschar 
swab 

(27) 

62 Spain 2017/NP 76/F No Living with dogs June Scalp 2 Yes No No Eschar 
swab, 
blood 

NP 

63 Spain 2017/NP 66/M No Hunting Septembe
r 

Foot 1 Yes No Yes Eschar 
swab 

NP 

64 Cameroon NA/2017 54/F No Travel May Back 1 Yes Yes No Eschar 
swab, 
eschar 

(28) 

65 Spain 2018/NP 39/M No Rural 
environment 

August Forearm 1 Yes No No Eschar 
swab 

NP 

66 Spain 2018/NP 70/M No None Septembe
r 

Shoulder 2 Yes Yes No Eschar 
swab, 
eschar 

NP 

67 France 2018/2020 66/M No Living in rural area 
with animals 

July Ankle 1 Yes Yes Yes Eschar 
swab 

(29) 

68 Spain 2019/NP 50/F No None May Leg/scapula 2 Yes No No Eschar 
swab 

NP 

69 Spain 2019/NP 61/M No None Septembe
r 

Leg 2 Yes No Yes Eschar 
swab 

NP 

70 Spain 2020/NP 82/M Yes 4 ticks attached May Leg 2 Yes Yes Yes Eschar 
swab 

NP 

71 Spain 2019/2020 59/M No Rural area and 
contact with 

animals 

April Leg 1 Yes No Yes Eschar (30) 

72 Spain 2020/2021 11/M No Walking with dog July Forearm 1 Yes Yes Yes Eschar (31) 
73 Spain 2020/2021 5/M Yes Rural area and 

dog with ticks 
June Scrotum 1 Yes Yes No Eschar (4) 

74 Spain 2020/NP 12/F No None August Scalp 1 Yes Yes Yes Eschar 
swab 

NP 

75 Spain 2020/NP 75/M No None Septembe
r 

Ankle 1 Yes Yes Yes Eschar 
swab 

NP 

76 Spain 2020/NP 34/M No Hunting June Thigh 1 Yes Yes No Blood NP 
77 Spain 2021/NP 34/M Yes Tick bite April Thigh/hip 1 Yes No No Eschar 

swab 
NP 

78 Spain 2021/NP 70/M No None June Buttocks 1 Yes Yes Yes Eschar NP 
79 Spain 2021/NP 66/M Yes Tick bite June Unknown None Yes Yes No Blood NP 
80 Spain 2021/NP 74/M No None June Arm 2 Yes Yes No Eschar, 

blood 
NP 

81 Spain 2022/NP 65/M No None March Hip 1 Yes Yes No Eschar, 
eschar 
swab 

NP 
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Case 
no. Country 

Year case 
occurred/publication 

Patient age, 
y/sex 

Tick bite 
reported 

Other 
epidemiologic 

condition Month† 
Bite/eschar 
locations 

No. 
eschars  Fever Rash Lymphangitis 

PCR+ 
sample Ref. 

82 Spain 2022/NP 78/F No Rural 
environment 

April Face 1 Yes No No Eschar 
swab 

NP 

83 Spain 2022/NP 52/M No Cat scratch May Arm 1 Yes No Yes Eschar 
swab 

NP 

84 Spain NA/2022 4/M NA NA NA Thigh 1 Yes No Yes Eschar (32) 
85 Spain NA/2022 6/M No None NA Scalp 2 Yes No No Eschar (33) 
86 North 

Macedonia 
2022/2022 60/F Hyalomma 

sp. 
Living in rural area June Armpit 1 Yes Yes No Blood (34) 

87 Spain 2021/2023 29/M Insect bite Holidays in rural 
area 

June Forearm 1 Yes No Yes Eschar (35) 

88 Spain NA/2023 75/M No Living in rural area NA Neck 1 Yes Yes No Eschar (36) 
89 Spain 2023/NP 57/M Yes Tick bite May Leg 1 Yes No Yes Eschar 

swab 
NP 

90 Spain 2023/NP 74/M Yes Tick bite July Abdomen/groi
n 

2 Yes Yes No Eschar 
swab 

NP 

91 Spain 2023/NP 68/M No Vegetable patch July Iliac fossa 1 Yes No No Eschar 
swab, 
blood 

NP 

92 Spain 2023/NP 69/F No Gardening Septembe
r 

Abdomen 1 Yes Yes No Eschar 
swab 

NP 

93 Spain 2023/NP 70/M Yes, R. 
pusillus) 

Gardening July Armpit 1 Yes No No Tick 
attached 

NP 

94 Spain 2024/NP 46/F No None April Buttocks 1 Yes No No Eschar NP 
*Bold text indicates cases not previously published. Data are from patients with R. sibirica mongolitimonae infection diagnosed at the Center for Rickettsiosis and Arthropod-Borne Diseases in Rioja, Spain, 
during 2007–2024 and from literature published in PubMed during 1996–2024. NA, not available; NP, not published; Ref, reference; R. pusillus, Rhipicephalus pusillus tick; +, positive.  
†Month patients were bitten or month of symptom onset. 
‡Microbiologic diagnosis by seroconversion. 
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