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ARTICLE INFO ABSTRACT

Keywords: Meningitis caused by the zoonotic pathogen Campylobacter fetus in immunocompetent adults is rare. We report a
Campylobacter fetus 48-year-old Japanese woman with no underlying disease who was found to have meningitis caused by C. fetus.
Meningitis Both C. fetus subsp. fetus and C. fetus subsp. venerealis were isolated from the cerebrospinal fluid culture. The
Raw meat mode of infection in our patient was considered to be associated with the consumption of raw beef and raw cattle
Immunocompetent li . . . . .
iver on a regular basis. Public awareness and education to avoid the consumption of raw or undercooked meat
might help prevent C. fetus meningitis.
Introduction antibodies and her electrolyte and aminotransferase levels were within

Campylobacter fetus (formerly called as Spirillum serpens or Vibrio
fetus) is a zoonotic pathogen with major reservoirs of cattle and sheep.
C. fetus is a rare cause of bacterial meningitis. Thus far, C. fetus me-
ningitis has been reported to occur in those who frequently chew khat
(an alkaloid containing plant) in an animal sanctuary, come in contact
with domestic animals, or consume the raw meat or raw liver of cattle
and sheep [1].

C. fetus infections frequently occur among patients with impaired
immunity including conditions such as chronic alcoholism, liver dis-
ease, old age, diabetes mellitus, and malignancies [2]. There are only a
few case reports of C. fetus bacteremia and meningitis in healthy adults
[3-6]. However, immunosuppression may not be the sole risk factor
[7]. In this study, we report a case of C. fetus meningitis in a healthy
adult and conducted a literature review.

Case

While in the emergency department of our hospital, she was alert
and oriented, and not in acute distress. Her blood pressure was 132/
60 mmHg, her heart rate was 64/min, her respiratory rate was 30/min,
and her body temperature was 38.4 °C. The physical examination re-
vealed nuchal rigidity without focal neurological abnormalities. Her
laboratory tests revealed a white blood cell count of 14,200/uL; she
tested negative for human immunodeficiency virus (HIV) antigens and

normal limits. Cerebrospinal fluid (CSF) testing revealed leukocytosis
with high protein and low glucose levels (Table 1). Her CSF showed
increased white blood cells with neutrophil dominance with no or-
ganisms seen on Gram stain. Dexamethasone, ceftriaxone, ampicillin,
vancomycin, and acyclovir were administered to treat both bacterial
and viral meningitis. In addition, minocycline was administered to treat
rickettsiosis. The serum cryptococcal antigen and serum nontreponemal
and treponemal tests were negative. The acid-fast bacilli smear test and
tuberculosis polymerase chain reaction (PCR) of the CSF were both
negative.

On day three of admission, the patient’s headaches began to recede.
Vancomycin and dexamethasone were discontinued as meningitis due
to Streptococcus pneumoniae was thought to be less likely as the CSF
cultures were negative. On day five of admission, Gram-negative spiral

Table 1
Cerebrospinal fluid test.

Leukocytes 1219/uL

Polynuclear cells
Mononuclear cells

799/uL (65%)
418/uL (34%)

Protein 80 mg/dL
Glucose 51 mg/dL
(Blood glucose) 134 mg/dL

* Corresponding author at: Center for Global Health, Mito Kyodo General Hospital, University of Tsukuba, 3-2-7, Miyamachi, Mito, Ibaraki, 310—0015, Japan.

E-mail address: hgomi-oky@umin.org (H. Gomi).

https://doi.org/10.1016/j.idcr.2018.02.002
Received 5 February 2018; Accepted 5 February 2018

2214-2509/ © 2018 The Authors. 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/).


https://core.ac.uk/display/158327067?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.sciencedirect.com/science/journal/22142509
https://www.elsevier.com/locate/idcases
https://doi.org/10.1016/j.idcr.2018.02.002
https://doi.org/10.1016/j.idcr.2018.02.002
mailto:hgomi-oky@umin.org
https://doi.org/10.1016/j.idcr.2018.02.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2018.02.002&domain=pdf

IDCases 11 (2018) 97-100

A. Ishihara et al.

*[01] sypusagup “dsqns smiaf ) Se paqLIdSIP A[12uLiof ST smaf dsqns smaf D

sypa.uA IDAT] 9[1ED
pain) < pasdefoy + + elep oN  /smaf 'dsqns smaf ©D  pue joaq mer Sunsadug Ayiresq i 8y ueder osed Juasald  £10T 62
S[eWTUR J[ISSWOP
pain) < pasde[oy + + ®lep ON smaf ‘dsqns smaf ‘D M 10BIU0D Juanbarg ApBdSH N TS SPUBR[IDUION 9L V Ieyues UueA 910Zg 8¢
swafqoad S[eWIUR J[ISSWOP
UOIIBIUIDUOD) + - ©IEp ON smaf “dsqns smaf "D M 19e3u0d Juanbarg AqTesH A € SPuB[IOYIdN dYL V Ieyues uea 910g Vid
Bupuanbas suad JOAT] sdAjod prowdrs
pain) + +  VNYIS9T ‘SIN-40L-IATVIN smaf dsqns smaf "D doays mex Sunsadug SNOJRWOUDPY ‘SNII[[oW sajoqeld N SZ Qouel d4ns €102 92
D ouez[eg
pam) - +  Surousnbas aua8 YNYI SOT smaf “dsqns smaf "D Suimayd ey ApresH W 8¢ S3BIS PajIuN -ZounIeiN 0102 (4
pamp + + [esrwaydorg smaf D umoNun aseasip suyor) N Ob ueder A BIRydW( 8007 ¥T
pamp + + [esrwaydoIg smaf “dsqns smaf "D umoun ApreoH W IS ueder S euredeue) 900g €T
pam) + - [edTuISYDOIg smaf D umoxun AprEsH I €b ueder N ewe£oys 00T 44
Bupuanbas suad
pamp + + VNYI S9T ‘[edrwaydorg smaf “dsqns smaf "D umouwyun smI[Pw sapqeld W 14 Qouel [9AH  200T 12
sisoredrwoy + + [edTuraydoIg smaf “dsqns smaf "D umowyun 9SEasIp IOAI[ JI[OYOIlY N 6% ueder 1DPZO 8661 0T
AGH M uonosyut
pamn) < pasdefoy + + ¥Dd ‘Tedrwaydorg smaf dqns smaf D umowyun SNOIARIJ ‘WISI[OYOJ[R JIUOIYD N Lb sa1eIS pAIUN A epuoid 9661 61
pamp + - [esrwaydoIg smaf “dsqns smaf "D J99q mer 3unsadug (£10351y Awoloopuaddy) AyafesH W O ueder A9noul €661 ST
sIsonaIaqn) Sun ‘snyrEur
pam) + - [edruayporg smaf D umouwyun $919qeIq ‘WSIoYod[e dIuoI) N S§ ueder Ho®l 0661 L1
SSTpunsajl
pamp + + [edTuraydoIg ‘dsqns smaf "D 19A1 opIed me1 SunsaSul  jusidioar juerdsuen Asupny IeAeped N /b $39)BIS PAITUN Al oed /861 91
BJep ON + + [edTwayoIg smaf ‘dsqns smaf ‘D umomyun ApBOH W €S ueder 1 Dezewex 9861 ST
Bjep oN + + [es1waydoIg smaf “dsqns smaf "D umowyun ApresH W €S ueder 9 Iyezeweg 9861 I
pam) + - [eoruRyRorg  smaf “dsqns smaf D umowyun ApresH W TH ueder A®PH 9861 €1
(9sIp pajeruioy
pamp + - [esrwayoorg smaf dsqns smaf "D I9AI] 93Ied mer Sunsaduy ‘10351 Awojoepuaddy) Aypfesy I 0F ueder A®BPI 9861 Z1
painy < pasdefoy - + [esTuraydoIg smaf “dsqns smaf "D umouyun SISOULID JI[OYod[y N S9 PUB[IOZIIMS d 1omer] S861 11
sisejsejow oneday
paid + + [esrwayoorg smaf dsqns smaf "D umowyun UIIM WNJDI JO BWOUDIRIOUSPY N 89 PUB[IZ}IMS droner] G861 o1
pam) + + [edTuaydoIg smaf “dsqns smaf "D umouyun uondunysAp AT N €S ueder N reueq $861 6
pam) - + [esrwayporg smaf ouqIA Jeow mel 3urjpuey ApEoH W 0§ SEIS PAIUN SY 13UIPZ 8461 8
Stpunsaul S[eWIUR J1ISIWOP
pain) + - [esrwayooIg “dsqns smaf D UM 1oeIU0d Juanbaig ApreoH W Ob erae[so3ng N eUIQND  9/6T A
Stpunsaul S[eWTUR J[ISIWOP
pam) - + [esTwayoIg “dsqns smaf "D M 10BIU0D Juanbarg ApROH W 9% erae[so3ng N 'eUIqND  9/61 9
asorewod A[deaq + + [esrwaydorg smiaf oLqIA umowyun osnqe i N €S sa1elS pajIun HD uospuny /61 S
paia + + [esnwaydoIg smaf oLqIA umoyup) eruadoifooquIoIy ], ‘SMII[[oU SAJ2qeIq i 69 $2)BIS PAIIUN VI uewiay 6961 ¥
S[EWIUR J1ISIWOP
s1saredruo - + [esTwayoIg smaf oLqIA M 10BIU0D Juanbarg AqaresH i sy $91BIS paIuN H wen 9961 [
pain) < pasdefoy + + [esrwaydoIg smaf oLqIA umouwyun erwaynaf oneydwA] oruory) N SS Sa1elS pajIuN S suroD  $961 4
sJer Jo saSI1eydsIp
pam) + + [esTwayoIg suadias wmLads [e29y Surpuey uonualredAH i 0S $91BIS paIuN D sprempd 0961 1
2Imynd wsiuedio
QWodNQ  AIMIMD S poorgd o) AJniuspr 0) poyIsIA £3ooL12108g asnen suonipuod Sulk[vpun xas 28y Anunop Ioymy Iesg ‘ou ase)

‘sniduruaw smaf 4210pqojAdwn) pariodar Afsnoiaaid jo Arewrung

Z 9IqeL

98



A. Ishihara et al.

bacilli were isolated from the CSF culture. Acyclovir, ampicillin, and
minocycline were discontinued, and only ceftriaxone was continued.
On day 12 of admission, matrix-assisted laser desorption/ionization-
time of flight mass spectrometry (MALDI-TOF-MS) identified the or-
ganisms isolated from the CSF specimen as C. fetus subsp. venerealis
(score 2.378) and C. fetus subsp. fetus (score 2.334). At this point, re-
peated history taking revealed that she had been consuming raw beef
and raw cattle liver every weekend. Thus, the diagnosis of C. fetus as a
cause of meningitis was made.

Ceftriaxone was changed to meropenem as she developed general-
ized skin rash most likely as a side-effect of ceftriaxone. She was dis-
charged home after she received four weeks of intravenous anti-
microbial treatment, and she did not show any signs of recurrence. 16S
rRNA gene sequencing was performed to confirm the identification of
the organisms. Gene sequencing revealed 100% coincidence with C.
fetus subsp. venerealis and 99% coincidence with C. fetus subsp. fetus.

Discussion

A literature search in Pubmed was performed, and all clinical cases
of C. fetus meningitis in adults published in English and Japanese were
reviewed. The following keywords were used: “meningitis AND
Campylobacter fetus,” “meningitis AND Vibrio fetus,” and “Spirillum ser-
pens AND meningitis.” The major findings are summarized in Table 2.

Two subspecies of C. fetus were identified: C. fetus subsp. fetus and C.
fetus subsp. venerealis. C. fetus subsp. fetus is associated with abortion in
cattle and sheep and also causes infections in humans [2]. Conversely,
C. fetus subsp. veneralis is associated with abortion in cattle [8], but its
role in humans is uncertain. C. fetus subsp. veneralis has only been
isolated from the stools of two homosexual men in Australia and from
two women with bacterial vaginosis [2].

Our literature review revealed that all cases of meningitis were
caused by C. fetus subsp. fetus. Our patient was unique as her CSF
culture showed two subspecies: C. fetus subsp. fetus and C. fetus subsp.
venerealis. MALDI-TOF-MS and 16S rRNA gene sequencing identified
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both subspecies. We considered two hypotheses. One was that our pa-
tient was infected by both the subspecies C. fetus subsp. fetus and ve-
nerealis. The other was that MALDI-TOF-MS and 16S rRNA gene se-
quencing failed to distinguish the two subspecies. Differentiation
between the two subspecies has traditionally been determined by the
1% glycin tolerance test, and PCR assays have also been reported as a
valuable adjunctive technique [9]. We did not perform these tests;
however, C. fetus subsp. venerealis reported a higher score on per-
forming MALDI-TOF-MS and a higher coincidence on performing 16S
rRNA gene sequencing. C. fetus subsp. venerealis, an extremely rare
organism to cause infections in humans, could be the pathogen that
caused meningitis in our patient.

Another remarkable point in our literature review is that five pa-
tients were infected by consuming raw meat or raw liver and that three
of them were Japanese with no past medical history, including our
patient. It is not a rare occasion for people in Japan and other Asian
countries to consume raw beef and raw cattle liver. Therefore, eating
habits can be a major risk factor for these people even if they are im-
munocompetent.

In 2012, the Japanese Ministry of Health, Labour and Welfare
prohibited serving raw cattle liver at restaurants. However, self-bar-
becue restaurants still provide raw meat and raw liver, and there are no
legal restrictions regarding how restaurant customers cook raw meat
and raw liver that was provided. Public awareness and education to
prevent C. fetus meningitis should be warranted not only in Japan but
also in other Asian countries where these eating habits exist.
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