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Case report

Campylobacter fetus Meningitis: A diagnosis to suggest in
immunocompromised patients
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A B S T R A C T

Campylobacter fetus causes in humans mostly gastroenteritis. Systemic infection occurs almost
exclusively in immunocompromised patients with chronic debilitating diseases. We report the case
of a Campylobacter fetus meningitis in a woman aged 48 years with a history of systemic lupus
erythematosus treated with corticosteroids and immunosuppressive drugs. Cerebrospinal fluid culture
was positive for Campylobacter fetus. The evolution was favorable using imipenem and ciprofloxacin.
© 2021 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Bacterial meningitis is a severe disease that requires urgent and
effective antimicrobial therapy. Besides the bacteria usually
responsible for meningitis such as Streptococcus pneumoniae,
Neisseria meningitidis and Haemophilus influenzae, it is sometimes
necessary to evoke other bacteria in certain particular contexts.
Campylobacter, an important agent of gastroenteritis, is a Gram-
negative, microaerophilic, zoonotic bacterium. Systemic infection
with Campylobacter fetus (C. fetus) is rare and occurs among
patients with immunocompromised state and in pregnant women
[1] and is primarily associated with bacteremia and extra intestinal
infections [2]. We report a case of C. fetus meningitis in a woman
with systemic lupus erythematosus treated with corticosteroids
and immunosuppressive drugs.

Case presentation

A 48-year-old woman presented with confusion, headache and
fever for 24 h. Her past medical history included systemic lupus
erythematous for which she had been treated with prednisolone
(5 mg/kg daily) and mycophenolate mofetil (1000 mg/daily) for
two years. She was admitted in internal medicine service with
fever (39 �C), neck stiffness and positive Kering’s and Brudzinski’s
signs on examination. Focal neurological signs and cutaneous rash
were absent.

The white blood cell count was 12,000 /mm3 and the C-reactive
protein was 168 mg/L. Brain MRI was normal. Cerebrospinal fluid
(CSF) was slightly cloudy, microscopic analysis revealed a white
blood cell count of 1300/mL (65 % lymphocytes and 35 %
polynuclear neutrophils), with high protein and low glucose levels
and direct Gram stain revealed no organisms. The sample was
seeded on chocolate agar with Isovitalex and blood agar and fluid
thioglycolate medium. The patient was treated empirically with
vancomycin, trimethoprim/sulfamethoxazole and acyclovir (8 mg/
Kg daily). She also received adjunctive dexamethasone for 4 days.
Herpes Simplex Virus polymerase chain reaction (PCR) in CSF and
bacterial blood culture were both negative.

After forty-eight hours of aerobic incubation at 37 �C, the fluid
thioglycolate medium appeared slightly cloudy. Gram stain from
fluid thioglycolate showed Gram-negative curved rods (Fig.1). This
morphology was highly suggestive of Campylobacter. Growth
occurred only on agars incubated under a microaerophilic
atmosphere (génerbox bioMérieux, France) at 37 �C and 25 �C
respectively. These isolates were positive for oxidase and catalase,
negative for urease and hippurate hydrolysis. According to these
conventional methods and to the API Campy system (bioMérieux),
the isolate was identified as C. fetus. Antimicrobial susceptibility
was performed by the disc diffusion method on Mueller Hinton
agar according to the recommendations of CA-SFM EUCAST 2018
[3]. The isolate was susceptible to ampicillin, amoxicillin/
clavulanic acid, erythromycin, ciprofloxacin and tetracycline. The
minimum inhibitory concentration for ertapenem determined by
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urther questioning of the patient revealed no contact with
omestic animals, no consumption of unpasteurized milk or milk
roducts and no ingestion of raw meat.

iscussion

C. fetus is a zoonotic pathogen. The primary reservoir of
ampylobacter subspecies fetus is the gastrointestinal tracts of
oultry, cattle and sheep. Its mode of transmission to humans can
e linked to contact with domestic animals or to the consumption
f raw meat and unpasteurized milk. However, the source of C.
etus in humans often remains unknown as in this case. Several
tudies have shown that C. fetus infections affect immunocompro-
ised individuals, suggesting that this bacterium is an opportu-
istic human pathogen. Indeed, the physiopathology of systemic
nfections with C. fetus involves several factors: a high resistance of
. fetus to the bactericidal power of serum, linked to the presence
n its surface of a protein layer comparable to a capsule which
revents the fixation of the C3b fraction of the complement [4], the
ecrease in gastric acidity favoring intestinal colonization by C.
etus and the failure of the host's local and general immune
esponse, explaining the evolution towards systemic infections
ith secondary locations such as meningitis, meningoencephalitis,
ndocarditis, septic arthritis, osteomyelitis and lung abscess. The
iagnosis of C. fetus meningitis can only be obtained on the basis of
SF and blood cultures. Isolation of Campylobacter can be difficult,
ince it requires microaerophilic conditions and enriched media.
Classically, C. fetus is identified if the isolate grows at 25 �C but

ot at 42 �C, is negative for hippurate hydrolysis, is susceptible to
ephalothin and is resistant to nalidixic acid [5]. For the
dentification of our strain, we were based on the morphology
f the Gram stain, conventional biochemical traits as well as the
PI campy system (bioMérieux). Actually, 16S rRNA sequencing
nd Matrix assisted laser desorption/ionization time-of-flight
ass spectrometry (MALDI-TOF MS) offer great advantages over

he API Campy system for the identification of Campylobacter
pecies [6]. The therapeutic management of C. fetus meningitis is
ot well codified. Treatment failures with third-generation
ephalosporins have been reported [7]. Resistance to ciprofloxacin
as estimated to 5 % [8]. Imipenem has the strongest bactericidal
ffects and successful use of this antibiotic in C. fetus meningitis

meningitis with relapsing and persisting infection has been
reported [10]. This slow clinical response suggests a prolonged
course of antimicrobial therapy in C. fetus meningitis. The
prognostic factors of unfavorable evolution are: the immunocom-
promised state and the delay in the start of an adapted antibiotic
therapy. Thus, in a context of immune deficiency, the therapeutic
approach of meningitis must take into account the possibility of
meningitis to an unusual bacterium.

In conclusion, C. fetus meningitis is uncommon and is usually
observed in immunocompromised patients. The diagnosis can only
be obtained on the basis of CSF or blood cultures. Actually, it is
difficult to draw conclusions concerning antimicrobial therapy for
this disease.
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Fig. 1. Gram stain of Campylobacter from the fluid thioglycolate.
as reported in previous cases [9]. Unfavorable outcome of C. fetus
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