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Tick-borne lymphadenopathy S

in northeastern France: a human and vector
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Abstract

Background Tick-borne lymphadenopathy (TIBOLA) is a tick-borne disease transmitted by Dermacentor ticks
and is usually caused by Rickettsia. In 2021, clinicians in northeastern France reported an increase in TIBOLA cases.

Methods This entomo-clinical, multicenter, retrospective, and observational study aimed to describe the evolution
of the number of TIBOLA cases between 2016 and 2021 in northeastern France as well as the evolution of the Derma-
centor tick population.

Results A total of 35 cases of TIBOLA were identified, 16 of which occurred in 2021, with clear predominance in April
and May. A longitudinal study performed in the Alsace region (endemic for ticks and tick-borne diseases) revealed

a peak in tick activity in 2021. A trend toward an increase in TIBOLA cases in 2021 in the northeastern region of France
was observed, as was an increase in the Dermacentor tick population in some biotopes.

Conclusions TIBOLA appears to be an emerging disease that should be monitored, as should the Dermacentor
population.
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Background

Tick borne lymphadenopathy (TIBOLA), also called
Dermacentor-borne necrosis erythema and lymphad-
enopathy (DEBONEL) or scalp eschar and neck lym-
phadenopathy after tick bite (SENLAT), is a disease first
described in Hungary in 1997 [1]. It is the second most
common rickettsial disease in Europe after Mediterra-
nean spotted fever [2]. Rickettsia slovaca and R. raoultii
are the main pathogens [3]. Nevertheless, other intra-
cellular bacteria (Bartonella henselae [4, 5], Rickettsia
massiliae 6], Candidatus Rickettsia rioja [4], and Fran-
cisella tularensis [7]) have been identified. Symptoms
include a necrotic inoculation eschar on the scalp and
painful regional lymphadenopathies, as well as more
general symptoms (fever, headache, arthromyalgia, and
asthenia). This syndrome particularly affects women and
children [8, 9].

Hard ticks in the Dermacentor genus transmit R. slo-
vaca and R. raoultii: Dermacentor marginatus is found
mainly around the Mediterranean area and in North
Africa, and Dermacentor reticulatus lives mostly in the
colder parts of Western Europe [8]. TIBOLA is there-
fore more frequent during periods of tick activity, such as
spring and autumn [10].

Microbiological diagnosis is based on polymerase
chain reaction (PCR), skin biopsy, swabs of the inocula-
tion eschar or serology [11]. Unfortunately, these tests
often yield false negatives [8], and the diagnosis is based
on a set of arguments (tick bite on the upper part of the
body, followed by the apparition of a necrotic eschar and
painful regional lymphadenopathies). Systemic complica-
tions are rare, but localized alopecia may persist [4].

Since some tick-borne diseases are becoming more
common in Europe (e.g., tick-borne encephalitis [12] and
tularemia [13, 14]) and since 2021, clinicians in the north-
eastern region of France have noticed an unusual number
of TIBOLA cases, documenting this clinical observation
and comparing it with the presence of Dermacentor tick
vectors in the environment is important.

The primary objective of this study was to describe
the evolution of the number of TIBOLA cases between
2016 and 2021 in northeastern France as well as the evo-
lution of the Dermacentor tick population. The second-
ary objectives were to describe the characteristics of the
patients.

Methods

Study design and participants

In accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) rec-
ommendations, a retrospective, multicenter, and obser-
vational study was performed. A total of 18 hospitals
were approached, and 11 ultimately participated. The
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study included patients from hospitals in Chalon-sur-
Sadne, Colmar, Dijon, Epinal, Metz, Mulhouse, Nancy,
Reims, Sélestat, Strasbourg, and Troyes (northeastern
France). Clinicians recorded information on patients
with TIBOLA diagnosed between 1 January 2016 and 31
December 2021. Data collection took place between July
2022 and March 2024. Minors or adult patients who were
diagnosed with TIBOLA were eligible.

Patients were identified in two complementary ways.
First, clinicians from different hospitals were contacted.
Furthermore, Rickettsia spp. serologies and PCRs per-
formed between 2016 and 2021 in the study centers were
extracted from the hospital data. From these positive
or negative biological results, the patients’ medical files
were consulted, and TIBOLA cases were included.

The following criteria were used to define probable and

certain cases of TIBOLA:
Certain cases: compatible clinical presentation (inocu-
lation eschar with regional lymphadenopathy, with or
without general signs) and possible tick bite and micro-
biological evidence (positive PCR or serology for a
microorganism known to be responsible for TIBOLA).
Rickettsia serology was considered positive if the anti-
body titers exceeded 32 for immunoglobulin (IgM and
64 for IgG or if the IgG levels were four times higher
than those in a previous serum sample [15]. The tech-
nique used for serology was specific to each center. PCR
was considered positive if a pathogen responsible for
TIBOLA was identified. Samples from humans (skin
biopsy and swabs of the inoculation eschar) were ana-
lyzed at the National Reference Center for Rickettsia in
Marseille [16].

Probable cases: compatible clinical presentation (inoc-
ulation eschar with regional lymphadenopathy with or
without general signs) and tick bite observed without
microbiological evidence.

Case definition is based on TIBOLA syndrome (inocu-
lation eschar associated with regional lymphadenopa-
thy, regardless of the pathogen identified (Rickettsia,
Francisella)).

Clinical data

Patient medical records were reviewed by investigators,
who used a standardized form to collect various sociode-
mographic variables (age, sex, place of diagnosis, place
of residence, urban or rural home, proximity to forests,
fields, waterways, and previous tick bites). TIBOLA
characteristics were collected (date of exposure, date of
tick bite, date of tick removal, place of tick bite, symp-
toms, duration of symptoms, and incubation period).
The symptom details collected were inoculation eschar
(location, pain, and duration), lymphadenopathy (loca-
tion, number, pain, size, and duration), fever, headache,
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arthromyalgia, pruritus, rash, facial edema, asthenia, and
other symptoms. Biological and microbiological data
were collected, including serology and PCR data for Rick-
ettsia spp. and E tularensis and serology data for Borre-
lia. If available, tick identification and PCR results for the
tick were also reported.

Details on the antibiotic treatment (molecule, duration,
and number of antibiotic courses) were also recorded. On
the basis of the French recommendations [17], doxycy-
cline and macrolides were considered appropriate, as was
ciprofloxacin if E tularensis was identified as the etiologic
agent. Ineffective antibiotics included amoxicillin, amoxi-
cillin/clavulanic acid, pristinamycin, and topical fusidic
acid.

Tick collection and processing

The Borrelia National Reference Center has been collect-
ing Ixodes and Dermacentor ticks as part of its activity
since 2014, and these data are presented here.

Questing ticks were collected monthly by dragging a
white cotton cloth (1 m?) over vegetation as described
previously [18] at four different sites in Alsace: two low-
land sites (Illkirch and Dannemarie) and two moun-
tain sites (Murbach and Niedermunster) between 2014
and 2023. The abundance of ticks by season was also
investigated.

Tick identification was performed using morphol-
ogy (by an entomologist), PCR, or matrix-assisted laser
desorption ionization—time of flight (MALDI-TOF)
mass spectrometry targeting the cytochrome oxidase I
(COI) or 16S rDNA genes as described previously [19].
PCR was performed at the Rickettsia National Refer-
ence Centre in Marseille, France. Tick identification was
performed either in Marseille or at the Borrelia French
National Reference Centre in Strasbourg, France.

Statistical analysis

Patient characteristics are described as frequencies and
percentages for categorical variables or medians and
interquartile ranges (IQRs) for continuous variables.

Results
From Rickettsia spp. serologies and PCRs performed
between 2016 and 2021, 1096 medical records were
screened. A total of 35 certain or probable cases of
TIBOLA were included, among which 6 were certain
cases (17%) and 29 were probable cases (83%) (Fig. 1).
Among the certain cases, microbiological documenta-
tion was obtained by serology (Rickettsia in one patient,
E tularensis in two patients) and PCR (Rickettsia in four
patients, E tularensis in one patient). Some patients were
both serologically positive and PCR positive.
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Among the 35 patients, 16 (46%) were reported in 2021,
as shown in Fig. 2, which illustrates the steady increase in
the number of cases from 2016 to 2021.

Population, epidemiology, and demography

The study population is predominantly female (sex
ratio: 4.8 women to 1 man), young, and living in rural
areas. Table 1 presents the patients’ sociodemographic
and exposure characteristics. The spatial distribution of
the locations where patients were bitten (or if unavail-
able, their place of residence) is presented in Fig. 3. Con-
cerning the monthly distribution (Fig. 4), most cases of
TIBOLA occurred in April and May.

Clinical characteristics

The median incubation period was 4 days (IQR 2-8
days). The clinical features and durations of symptoms of
the patients are presented in Table 2.

The inoculation eschar was located primarily on the
scalp (86%) and was painful in 42% of the cases. Lym-
phadenopathies were mostly located in the neck but
could be associated with other locations (inguinal, axil-
lary, pretragal, or retroauricular).

Among other symptoms, fever was the most common,
affecting more than half of the patients, often between
38° and 39 °C. Headache and asthenia were present in
more than one-third of the patients, and rash was present
in more than one-quarter. Six patients had generalized
rash (one certain case with maculopapular exanthema,
and among the five probable cases, two with maculo-
papular exanthema, one with urticaria, one with dissemi-
nated vesicles, and one with papulovesicular eruption
with purpuric rash). Arthromyalgia, neck pain, facial
edema, and alopecia were also observed.

Other symptoms, such as pruritus, scalp hypoesthe-
sia, scalp pain or nodules, subcutaneous collection at the
injection site, lymphangitis, nausea and vomiting, diar-
rhea, anorexia, altered general condition, cough, chest
pain, and throat pain, were rarely observed. Two patients
had complications of fistulation and suppuration of an
inguinal lymphadenopathy. One patient had a E tular-
ensis-positive PCR for lymphadenopathy, and the other
was a probable case. The latter required hospital care. No
other patients were hospitalized. The median duration
of symptoms was 17 days (IQR 11-27 days). One patient
experienced asthenia for 6 months.

Biological results

Complete blood counts (CBCs) were mostly normal,
and the liver enzymes were not abnormal. C-reactive
protein (CRP) levels were measured in 23 patients:
the results were<5 mg/L in 13 patients, moderately
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1096 patients screened:
- 162 in Nancy
- 211 in Strasbourg
-19in Colmar
- 16 in Chalon-sur-Saéne
- 124 in Mulhouse
- 22 in Sélestat
- 184 in Reims
- 92 in Troyes
- 51 in Metz
- 112 in Dijon
- 103 in Epinal

A

35 patients included:
- 14 in Nancy
- 4 in Strasbourg

1061 patients excluded:
- Other diagnosis: 989

- Opposition: 1

- No access to medical records/biological data: 43
- Not matching inclusion criteria: 28

- 1in Colmar
- 3 in Chalon-sur-Saéne
- 5in Mulhouse
- 1 in Sélestat
-4 in Reims
- 1in Troyes

-1in Metz
- 1 in Dijon
-1 in Epinal

[\

6 certain cases

29 probable cases

Figure 1 Flow chart of patients retrospectively identified as TIBOLA in northeastern France between 2016 and 2021

elevated (between 5 and 30 mg/L) in 5 patients, and
elevated (> 30 mg/L) in 5 patients.

Rickettsia serology, which was performed in 27
patients, was positive in only 1 patient 10 days after the
onset of symptoms. Among the two PCRs on biopsies
performed on the inoculation eschar, one was posi-
tive for R. slovaca. Among the 12 Rickettsia PCRs per-
formed on inoculation eschar swabs, 2 were positive.

Two Dermacentor marginatus ticks collected from
patients were analyzed using microorganism-targeted
PCR, one of which was positive for R. slovaca, R. raoul-
tii, and Cowiella-like bacteria, while the other was posi-
tive for Coxiella-like bacteria (with negative Cowxiella
burnetii-specific PCR results).

Microbiological tests for E tularensis (13 serologies,
5 PCRs on eschar swabs, 1 PCR on eschar biopsy, and
1 PCR on lymph node fluid) were performed: 2 serolo-
gies were positive, and 1 PCR on lymph node fluid was
positive.

Treatment

A total of 89% of patients received at least one effective
treatment, but 34% of patients received two courses of
antibiotics, and 14% received three or more (including
local antibiotics such as fusidic acid). This led to inappro-
priate antibiotic therapy in 51% of the patients.

The median duration of antibiotic therapy was 15 days
(IQR 7-19 days; data available for 30 patients). The
median duration of effective antibiotic therapy was
14 days (IQR 6-15 days; data available for 27 patients).
Table 3 presents the details of the nature and duration of
treatment.

Dermacentor density

The annual variation in the Dermacentor populations
from four sites in the Alsace region was investigated
at two mountainous sites (Murbach and Niedermun-
ster) and two lowland sites (Illkirch and Dannemarie),
as shown in Fig. 5. For Dannemarie, which is located in
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Figure 2 Evolution of the number of TIBOLA cases between 2016 and 2021 in northeastern France

Table 1 Characteristics of patients retrospectively identified
with TIBOLA in several hospitals in northeastern France between
2016 and 2021

Sociodemographic data

Female, no. (%) 29 (83)
Male, no. (%) 6(17)
Median age, years (IQR% 32.5 (10-55)
<18 years old, no. (%) 12 (34)
Median age, years (IQR) 9 (6-9)
Place of residence

Rural, no. (%) 20(57)

Urban, no. (%) 15 (43)

Living close to field, gardens, forests or watercourses, 18 (90)

N=20, no. (%)

9IQR interquartile range

When N is not precise, the denominator is the total effective rate (N=35)

an agricultural area that produces corn, the Dermacen-
tor population was particularly abundant in 2021. The
two peaks of tick activity generally occurred from Feb-
ruary to March and from October to November (data
not shown).

Discussion

This study highlights an increase in the number of
TIBOLA cases in 2021 in northeastern France as well as
an increase in the Dermacentor tick population. These
results support the view that TIBOLA is a seasonal dis-
ease that occurs primarily in the spring [8]. TIBOLA
patients are mainly female, young, and live in rural areas.

TIBOLA is a rare disease that is usually not reported
in this region of France. Cases of TIBOLA also appear
to have increased in other European countries, as shown
in a recent Italian study [20]: the authors described ten
cases on the basis of clinical and epidemiological criteria
over a period of 7 years (2015-2022) in Tuscany, a region
where TIBOLA was rarely found before.

Epidemiological changes also seem to occur in other
tick-borne diseases. For example, tick-borne encephalitis,
once found almost exclusively in a limited part of north-
eastern France, now seems to affect a wider area across
the eastern half of France [12]. This increase in incidence
has also been reported for tularemia by the European
Center for Disease Prevention and Control [13, 14]. How-
ever, the incidence of Lyme borreliosis has been stable in
France over the past few years [21, 22], and the incidence
of Mediterranean spotted fever varies depending on the
year [23].

The real challenge lies in the current lack of awareness
and knowledge about TIBOLA among many physicians
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Figure 3 Spatial distribution of the locations in which patients affected by TIBOLA were bitten (or if unavailable, their place of residence)

and its frequent confusion with Lyme disease [15], lead-
ing to inappropriate antibiotic therapy, such as amoxicil-
lin. However, Rickettsiae are intracellular bacteria that
are naturally resistant to beta-lactams [24]. One of the
reasons why doxycycline has become the first-line treat-
ment for Lyme borreliosis since 2018 is that it is effective
against other tick-borne diseases [21]. This was con-
firmed by the 2025 guidelines [25].

There are few large-scale studies about TIBOLA in
the scientific literature. Several case series, retrospective
studies, and a few prospective studies can be found. Most
of these studies are listed in Table 4. The seasonal fluc-
tuations observed in this work, with the main peak in the
spring and a smaller peak in the autumn, are consistent
with those reported in previous studies [4, 16, 20, 26—28].
In this study, the median patient age was 32.5 years. In
the literature, most patients diagnosed with TIBOLA are
younger than 40 years old [3, 8, 29, 30]. Individuals who
are minors represented a substantial proportion of the
patients in the present study (34%), as observed in several

other studies [4, 31]. There is no convincing pathophysi-
ological hypothesis to explain why children are more
affected by TIBOLA than adults are. The same predomi-
nance of children can be observed in Lyme borreliosis
[32]. With respect to clinical features, 17% of patients
reported a disseminated skin rash, which is far greater
than what has been described in the literature: between
2% [8] and 5% of patients [30]. With respect to fever, the
data in the literature are discordant: from 25% [8] to 80%
of patients [20]. In the present study, half of the patients
reported fever. Fewer cases of alopecia were reported
here than in the literature: 14%, while previous studies
reported 19% [8]. This finding could be explained by the
retrospective design of this study, with a lack of standard-
ized follow-up.

TIBOLA diagnostic criteria are not well defined. Some
studies are based on clinical signs following a tick bite
[27], whereas others require microbiological documenta-
tion [3]. In the present study, certain and probable cases
of TIBOLA were distinguished. In most cases, a TIBOLA
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Figure 4 Monthly distribution of TIBOLA cases diagnosed between 2016 and 2021 in northeastern France

diagnosis is based on a combination of demographic,
epidemiological, and clinical factors. Microbiological
documentation is particularly difficult and frequently
not essential, especially in primary care units, where bio-
logical analyses are usually not performed. The absence
of microbiological documentation is frequent in the lit-
erature, as was the case in the present study. Studies
performed in National Reference Centers (Marseille in
France, La Rioja in Spain), which routinely perform spe-
cific Rickettsia serology and PCR, have a higher micro-
biological documentation rate [3, 4, 26, 27, 30] since they
include referred patients with a higher probability of
TIBOLA.

TIBOLA is a local or regional disease with an incon-
sistent blood phase; this may explain why the serology
is often negative, with a sensitivity of 12% [26]. Further-
more, recommendations suggest that serological tests
should be repeated to observe seroconversion, which was
rarely performed in the present study [17]. In addition,
R. raoultii is difficult to identify in humans. Some stud-
ies suggest that D. reticulatus primarily harbors R. raoul-
tii and that D. marginatus harbors R. slovaca [10, 33].

Dermacentor reticulatus is predominant in northeast-
ern France [8]; this could explain the low proportion of
microbiologically confirmed cases in this study.

A question arises as to the factors determining the pos-
sible expansion of TIBOLA. Global warming could be
one of the causes of this increase via a change in the geo-
graphical and seasonal distribution of Dermacentor ticks,
as evidenced by the detection of this tick as early as Janu-
ary [34, 35]. Global warming could also induce behavioral
changes in hosts, including humans, increasing their out-
door activities and potentially their exposure to arthro-
pod bites. Human activities impacting tick biotopes are
also likely to favor vector expansion [18] through the
evolution of agriculture over recent decades, through the
reforestation and importation of animals, and through a
reduction in the use of pesticides (even if this behavior
change could have other advantages for human health).
In Germany, a participatory citizen study (ticks sent by
citizens, collection of geographical information) per-
formed from 2020-2021 revealed the spatial spread of
Dermacentor [36]. Entomological studies are currently
being conducted to document the spread of Dermacentor



Kotzyba et al. Parasites & Vectors (2025) 18:428

Table 2 Clinical characteristics of patients retrospectively
identified as having TIBOLA in several hospitals in northeastern
France between 2016 and 2021
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Table 3 Details of antibiotic therapy in patients retrospectively
identified as TIBOLA in several hospitals in northeastern France
between 2016 and 2021

Median incubation period® 4(2-8)

N=23, days (IQR?)

Inoculation eschar, no. (%) 35 (100)
Scalp 30 (86)
Trunk 2(6)
Lower limbs 2 (6)
Brow bone 103)

Lymphadenopathies, no. (%) 35 (100)
Only neck 26 (77)
Neck and other localization 7 (20)
Unique, N=34 8 (23)
Multiple, N=34 26 (76)
Supra-centimetric, N=23 18 (76)
Painful, N=23 17 (74)

Other symptoms, no. (%) 33(94)

Fever 19 (54)

Headache 14 (40)

Asthenia 12 (34)

Rash 10 (29)

Arthromyalgia 6(17)

Generalized rash 6(17)

Neck pain 6(17)

Alopecia 5(14)

Facial edema 4(11)

Chills 3(9)

Median duration of symptoms©, days (IQR) 17 (11=27)

2 Incubation period: time between the tick bite and the appearance of the first
symptom

® QR interquartile range

¢ Duration of symptoms: time between the appearance of the first symptom and
the resolution of the last symptom

When N is not precise, the denominator is the total effective range (N=35)

ticks in nature and to explain the determining factors
(Borrelia National Reference Center, Strasbourg, France).
Preliminary data show that in northeastern France, 19%
of D. reticulatus are infected by R. raoultii, whereas
R. slovaca is rarely detected (1%). Interannual variations
rather than real increases in Dermacentor were observed,
and these ticks are present in specific ecosystems (N.
Boulanger, personal communication).

Furthermore, a greater number of TIBOLA might be
not only a consequence of an emergence, but also of a
better awareness of tick-borne diseases by medical pro-
fessionals in France.

This study combining human and tick epidemiologi-
cal data is original but has several limitations linked to
its retrospective design, particularly missing data and
memory bias among clinicians. To control these biases,
microbiological data were extracted to identify cases

Antibiotic treatment, N=35 33
Doxycycline 26
Amoxicillin 13
Azithromycin 5
Amoxicillin—clavulanic acid 4

Topical fusidic acid 4
Pristinamycin 2
Ciprofloxacin 2

No treatment 2
Median duration, N=30, days (IQR%) 15 (7-19)
Median duration with effective molecule®, N=27 (IQR) 14 (6-15)
2 courses of antibiotics, % 34

>3 courses of antibiotics, % 14
Exposure to inappropriate antibiotics, % 51
Exposure to beta-lactam antibiotics, % 46

9 IQR interquartile range

b Effective molecules: doxycycline, azithromycin, and ciprofloxacin (if F. tularensis
was identified as the causal agent)

When N is not precise, the denominator is the total effective range (N=35)

that the clinicians could not remember. Wide screening
based on prescribed tests and careful examination of
medical files helped to contain them. This strategy led
to the inclusion of several types of tularemia. This dis-
ease matches the predefined inclusion criteria: inocula-
tion eschar with regional lymphadenopathy after a tick
bite. Hence, a question arises about whether TIBOLA is
a disease or a syndrome.

TIBOLA is benign and usually has no systemic com-
plications. In most cases, patients do not seek special-
ized hospital care. This study estimated the number of
cases of TIBOLA diagnosed in hospitals in northeast-
ern France, but most of the cases were probably met
in primary care, resulting in selection bias. Thus, the
number of cases must have been underestimated. The
inclusion of outpatients is methodologically and finan-
cially complex, and most of the time, patients seen in
primary care units do not have microbiological tests.
Thus, in an outpatient study, the microbiological docu-
mentation rate would have been even lower. Another
limitation is that the screening was performed in a lim-
ited number of hospitals. In addition, two cases were
diagnosed in northeastern France after a tick bite in
another region. In terms of entomological data, there
were only four collection sites in Alsace, a region that is
nevertheless endemic for ticks and tick-borne diseases,
whereas the clinical inclusion zone was wider in north-
eastern France. Work is in progress to complete vector
epidemiology.
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Conclusions

This study confirms that TIBOLA is a benign, rare, and
difficult-to-diagnose disease. These results suggest that
TIBOLA could become an emerging disease in north-
eastern France if environmental conditions favor the
development of the vector and its contact with humans.

Abbreviations

CBC Complete blood count

°C Degrees Celsius

COl Cytochrome oxidase | gene

CRP C-reactive protein

DEBONEL Dermacentor Borne necrosis erythema and lymphadenopathy
IgG Immunoglobulin G

IgM Immunoglobulin M

IQR Interquartile range

MALDI-TOF  Matrix-assisted laser desorption ionization time of flight
mg/L Milligrams per liter

PCR Polymerase chain reaction

rDNA Recombinant desoxyribonucleic acid

SENLAT Scalp eschar and neck lymphadenopathy after tick bite
TIBOLA Tick borne lymphadenopathy
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