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Case Report: Scalp Eschar and Neck Lymphadenopathy Associated with Bacteremia due to
Coxiella-Like Bacteria
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Abstract.

Coxiella-like bacteria have been recently proposed as human pathogens. Using molecular techniques, we

detected Coxiella-like bacteria in the blood and serum samples of a patient with a scalp eschar, neck lymphadenopathy,
severe urticaria, edema, fever, and arthralgia indicating that this organism can provide systemic complications.

INTRODUCTION

A scalp eschar associated with neck lymphadenopathy
is considered as an emerging syndrome with multiples
causes. 2 Coxiella-like bacteria are clustered together with
Coxiella burnetii and are sharing some degree of identity
with C. burnetii but much less than that is needed to be
considered the same species.® Coxiella-like bacteria ge-
notypes vary fromtick species to species and are frequently
found in many ticks species,* alone or coinfecting the tick
with Rickettsia. Gottlieb et al.’ recently presented the
complete genome of Coxiella-like symbiont from Rhipice-
phalus turanicus ticks named Candidatus Coxiella mudro-
wiae and showed that its genome s larger than the genomes
of most obligate mutualists. Moreover, the comparative
analyses between Candidatus C. mudrowiae and Coxiella
from Amblyomma americanum ticks revealed that Candi-
datus C. mudrowiae has a genome reduction and gene
decay because of the loss of selection on gene functions.®
To date, Coxiella-like bacteria have been associated with
infection in birds;®” recently, based on immunofluores-
cence assay (IFA) and a positive polymerase chain reaction
(PCR) of the skin biopsy, we found that Coxiella-like bacteria
could be human pathogens that are frequently associated
with a scalp eschar and neck Iymphadenopathy.8 Here, we
report a patient with possible bacteremia due to Coxiella-
like bacteria.

CASE REPORT

In May 2016, a previously healthy 23-year-old man from
Vendée (western France), was admitted to an emergency
department with a 2-day fever history, urticaria, muscle
aches, extremities and head edema, pharyngeal pain, and
knee and elbow arthritis (Figure 1A). He conducted outdoor
activities before one week (fishing in a lake and beneath the
trees). He had not traveled abroad in the previous months
and was not aware of having been bitten by a tick. At the time
of physical examination, he had no hepatoslenomegaly. He
had tachycardia and temporary hypotension. Blood col-
lected at the time of admission showed lymphocytopenia

*Address correspondence to Emmanouil Angelakis, Unité de Re-
cherche sur les Maladies Infectieuses et Tropicales Emergentes,
UMB63, CNRS 7278, IRD 198, INSERM 1095, Aix-Marseille Université,
27 Bd Jean Moulin, Marseille 13385, France. E-mail: angelotasmanos@
msn.com

T These authors contributed equally to this work.

1319

(0.97 x 10° cells/L), elevated neutrophils (8 x 10° cells/L), C
reactive protein (246 mg/L), and fibrinogen (6 g/L). Platelets
(220 x 10%/L), hemoglobin (15 g/dL). and serum concentra-
tions of aspartate transaminase and alanine transaminase were
normal. A full evaluation for sepsis, including blood cultures,
was performed. Treatment by ceftriaxone (1 g/24 hours) was
initiated. His fever abated and all the symptoms resolved.
C-reactive protein decreased to 69 mg/L. Antibiotic treat-
ment was stopped, and the patient was released from hos-
pital after 3 days. Ten days later, the patient sought care for
painful enlarged cervical and occipital nodes with an ery-
thematous and an elevated punctiform scalp lesion. Treat-
ment by using doxycycline was initiated (100 mg/12 hour) for
10 days. The pain became more intense in the area of the
potential tick bite after 2 days of antibiotic treatment before
disappearing after ten days. Erythema of the scalp has
evolved into a crusty scar on the tenth day. After amonth, the
patient retained a weakness.

The blood and serum sample collected at the time of ad-
mission were sent to our center (Marseille, France) and tested
for Coxiella burnetti, Bartonella sp., Rickettsia sp., Borrelia
sp., Ehrlichia sp., Tropheryma whipplei, Francisella tular-
ensis, Mycobacteria sp., S. aureus, Streptococcus pyo-
genes, Leishmania sp., orthopoxvirus, and parapoxvirus by
quantitative PCR (QPCR).2° The samples were also screened
for the presence of bacteria by PCR ampilification and se-
quencing, targeting the 16S rRNA gene using the methods
previously described.® For both samples, all molecular
assays were negative except the qPCR assay targeting
Coxiella-like bacteria that was positive in both samples. Both
samples were cultured in human embryonic lung fibroblasts
in L929 cell line cells and XTC cells using the centrifugation-
shell vial technique (Sterilin- Felthan-England, 3.7 mL)
as previously described.’®'" Cultures were surveyed for
8 weeks, and bacterial growth was assessed every 7 days
on cover slips directly inside the shell vial using Gimenez
and immunofluorescence staining. However, all cultures
remained negative.

The serum sample was further tested with a previously de-
scribed IFA for Coxiella-like bacteria.® IFA was positive with
titers for I1gG, IgM, and IgA to be 800, 0, and 0, respectively.
Finally, the patient serum was diluted to 1:200 in Tris-buffered
saline —-3% nonfat milk and analyzed by western blotting using
antigens from five spawns of Rhipicephalus sanguineus ticks
infected with Coxiella-like bacteria and was found positive
(Figure 1B). Molecular assays indicated that these spawns
were negative for Rickettsia, Borrelia, Bartonella, Ehrlichia
spp.; F. tularensis; and C. burnetii.
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Ficure 1. (A) Patient’scervical adénopathy and urticaria; (B) western blot using antigens from Rhipicephalus sanguineus ticks infected with

Coxiella-like bacteria. This figure appears in color at www.ajtmh.org.

Both DNA samples were then tested for the presence of
Coxiella-like bacteria using a nested PCR assay of the 23S
ribosomal RNA (23S rRNA) gene using Coxiella-specific
primers as previously described.'? For both samples, the PCR
products were positive when electrophoresed on 1.5% aga-
rose gel (Figure 2A). We then amplified and sequenced the 23S
rRNA gene and compared the sequences with the 23S rRNA
gene sequences of Coxiella-like strains detected in ticks and
those available in GenBank. Phylogenetic analysis revealed
that they were closely related to Coxiella-like strains of Rhi-
picephalus spp. (Figure 2B and Supplemental Figure 1).

DISCUSSION

We describe a patient with a scalp eschar associated with
neck lymphadenopathy and bacteremia due to Coxiella-like
bacteria. Our molecular assays were sensitive and versatile
and have previously been evaluated for the detection of
Coxiella-like bacteria.®'? Only Coxiella-like bacteria DNA
was present in both samples, indicating that these bacteria
were the only infectious agents. The culture was negative
for both samples, although a limitation of our study was that
the samples were only cultured in mammalian cell-lines and
not in arthropod cell-lines. Another limitation was that we did
not receive a sample of the eschar to test for Coxiella-like

bacteria. Indeed, the diagnosis of vector-borne diseases is
considered difficult because of physicians’ unfamiliarity with
rare diseases because they may commonly masquerade as
other clinical syndromes. Finally, our IFA and western blot-
ting serology were supplementary assays for the diagnosis.
However, the fact that the serum tested demonstrated only
IgG does not eliminate the possibility of previous exposure
because these bacteria are common in ticks.*>® Doxycy-
cline is the treatment of choice for many tick-transmitted
infections, and physicians commonly prescribe doxycycline
or amoxicillin prophylaxis for patients after a tick bite.'® In
our study, most patients were empirically treated with
doxycycline.

Rickettsia slovaca and Rickettsia raoultii have been con-
sidered the most common agents of scalp eschar and neck
lymphadenopathy, and sporadic cases of Candidatus Rick-
ettsia rioja, Rickettsia massiliae, Rickettsia sibirica mongol-
itimonae, Bartonella henselae, C. burnetii, and F. tularensis
have also been reported.?'* Moreover, we recently found that
Coxiella-like bacteria were the second most common agent of
this clinical entity after R. slovaca.? However, in contrast to the
previously described cases, both Coxiella-like bacteria pa-
tients presented a discrete erythema that was modified to an
eschar after several days of antibiotic treatment. Moreover,
the patient mentioned an intense and increased pain even
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Ficure 2.  (A) 23S ribosomal RNA gene nested PCR assay electrophoresis in agarose gel; (B) maximum likelihood (ML) phylogenetic tree based
on 23S ribosomal RNA gene sequences including Coxiella-like strains of ticks. The sequences were aligned using CLUSTALW. Phylogenetic
inferences were performed with the maximum likelihood and neighbor-joining (NJ, see Supplemental Figure 1) methods under the Kimura
2-parameter model and complete deletion. Both trees were run using MEGA software.'® The robustness of the nodes in both ML and NJ trees was
estimated through bootstrap analyses of 500 and 1,000 replicates, respectively. GenBank accession numbers are indicated in the beginning, followed

by the tick host. This figure appears in color at www.ajtmh.org.

after the beginning of the antibiotic treatment. Indeed, he
evoked neuropathic pain such as electric shocks leading to a
cessation of work and declined slowly over a period of 10 days.
Finally, to the best of our knowledge, this is the first time that a
scalp eschar and neck lymphadenopathy have been associ-
ated with the appearance of an initial bacteremic phase with
severe urticaria, edema, fever, and arthralgia. Previously, fever,
asthenia, and edema have also been associated with a scalp
eschar and neck lymphadenopathy due to R. slovaca and
R. raoultii.'® This Coxiella-like bacterial infection could easily go
unrecognized because of the absence of systematic research
of these bacteria and the nonspecific clinical manifestations.
We empirically treated our patient with doxycycline because itis
the treatment of choice for many tick-transmitted infections.

In conclusion, we confirm that Coxiella-like bacteria are anew
agent of human infections. These bacteria can possibly lead to
an atypical scalp eschar and neck lymphadenopathy syndrome
with delayed evolution to crust eschar in the area of the tick-bite,
intense and prolonged local pain, and slow recovery despite the
use of antibiotics. Considering this example and the fact that all

the previously known scalp eschar and neck lymphadenopathy
pathogens can provide systemic complications, physicians
should be aware of any abnormal symptom.
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