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ABSTRACT:

— Background: Flavobacterium lindanitolerans, a Gram-negative rod first isolated from soil samples in
2008, is an extremely rare human pathogen, with only a few reports of infection in humans. Here, we
present the second case of meningitis caused by this species.

—— Case Report: A 65-year-old male presented to the Emergency Room with a sudden onset of head-
ache and posterior nasopharyngeal discharge. Computed tomography (CT) scan revealed a fistula in
the anterior cranial fossa, resulting in pneumocephalus. The patient subsequently developed a fever
and signs of meningism. A lumbar puncture was performed, and the cerebrospinal fluid (CSF) anal-
ysis demonstrated an increased leukocyte count, elevated protein levels, and the presence of Gram-
negative rods. Bacterial meningitis was diagnosed, and the patient was started on empiric antibiot-
ic therapy. Bacterial colonies were sent to a national reference laboratory for automated identification,
which confirmed the species as Flavobacterium lindanitolerans.

—  Conclusions: This is only the fourth reported case of F. lindanitolerans identified in human samples
since its discovery. Our patient fully recovered after surgical correction of the anterior fossa fistula,
which was considered as a possible route of bacterial entry, and a 14-day course of treatment with
ceftriaxone. This case highlights the role of F. lindanitolerans as a potential infectious agent.

—  Keywords: Flavobacterium lindanitolerans, Meningitis, Gram-negative, Cerebrospinal fluid fistula.

—  List of Abbreviations: CSF — Cerebrospinal fluid; MIC — Minimal inhibitory concentration; CT —
Computed tomography; MALDI-TOF — matrix-assisted laser desorption ionization-time of flight.

INTRODUCTION Determining whether a rare bacterial species is a

true pathogen or merely a contaminant can be chal-

In 2008, a novel species, Flavobacterium lindanitole-
rans, was discovered in an Indian village, isolated from
soil samples and taken from a highly contaminated waste
site'. F. lindanitolerans is an extremely rare human patho-
gen, with only a few documented cases of infection in hu-
mans. The species was first isolated from a human sample
in 2011, identified in an ascites fluid specimen from a Chi-
nese child co-infected with the Enterovirus 71 (EV71)%.
Since then, only two clinical reports®* involving F. lin-
danitolerans have been documented, both in 2023. One
was a case of meningoencephalitis with bacteremia in a
splenectomized patient®, and the other was post-operative
endophthalmitis associated with F. lindanitolerans®.

lenging. Case reports of such isolated species in dif-
ferent patients are crucial to clarify their pathogenic
potential. Here, we present the second reported case
of meningitis caused by F. lindanitolerans.

CASE REPORT

A 65-year-old male patient was admitted to the emer-
gency department of our hospital (ULSGE, Vila Nova
de Gaia, Portugal) with a sudden onset of headache
and posterior nasopharyngeal discharge. He was afe-
brile and had no other symptoms. His medical histo-

(c)®SO) This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

CoRrRESPONDING AuTHOR: CLARA TorrEs, MDj; e-mail: clara.cunha.torres@ulsge.min-saude.pt 1


https://creativecommons.org/licenses/by-nc-sa/4.0/

INFecT Dis TRop MED

Figure 1. CT scan of the head showing a discontinuity on the
right side of the ethmoid bone (white arrow).

ry included a past otorhinolaryngology surgery with
undisclosed complications. A computed tomography
(CT) scan of the head was performed, revealing a di-
scontinuity (fistula) in the anterior cranial fossa cau-
sed by a defect in the right side of the ethmoid bone
(Figure 1, white arrow). This fistula was leaking ce-
rebrospinal fluid (CSF) into the nasopharynx and had
caused extensive pneumocephalus, which was also
evident on the CT scan.

Based on these findings, the patient was admitted
to the Neurosurgery ward. On the second day of ad-
mission, he developed a fever and meningism. A lum-
bar puncture was performed, and the CSF was sent
to the laboratory for cytological, biochemical and mi-
crobiological analysis. The CSF results revealed 289
leucocytes per uL (52% polymorphonuclear cells and
48% mononuclear cells), proteinorrachia of 95.9 mg/
dL and a glucose level at the lower limit of normal. A
Gram stain revealed Gram-negative rods. The com-
plete blood count was normal, but he had a C-reactive
protein level of 3.2 mg/dL (reference values: 0-0.5
mg/dL). Hence, the diagnosis of bacterial meningitis
was established, and empirical antibiotic therapy with
ceftriaxone at meningeal dosage (1 g IV q12 h for 14
days) was initiated.

To perform the cultural exam, the CSF was inocu-
lated on three different growth mediums: Columbia
blood agar, Columbia chocolate agar, and MacCon-
key agar. After a 24-hour incubation period at 37°C,
the agar plates were observed. Both the blood and the
chocolate agar showed moderately sized mucoid colo-
nies of a light yellowish color with flat surfaces and
regular borders (Figure 2). This phenotype was not
frequently observed in our clinical practice. The colo-
nies were oxidase-positive.

Then, we proceeded to the automatic identification
of the bacterial species in question by matrix-assisted

laser desorption ionization-time of flight (MALDI-
TOF) mass spectrometry with Vitek MS (bioMérieux,
Marcy-L’Etoile, France), but it was unsuccessful. We
then tried to identify the bacterial species by Vitek
2 (bioMérieux, Marcy-L’Etoile, France), using the
idGN card, also without success. We informed the
neurosurgery team that the bacteria was still pending
identification and then sent the bacterial colonies to
our national reference laboratory (Instituto Nacional
de Satde Dr. Ricardo Jorge). In the meantime, the pa-
tient underwent surgery for fistula correction, and a
new head CT scan was performed, which showed no
presence of the previous fistula and also no pneumo-
cephalus.

The patient completed a 14-day course of ceftria-
xone therapy, after which he was discharged due to
full clinical and analytical improvement. Only a few
days later, the final results of bacterial identification
were obtained. The unknown colonies were identified
as F. lindanitolerans by MALDI-TOF mass spectro-
metry with MALDI-TOF MS (Bruker Daltonics, Bil-
lerica, MA, USA).

Since we were unable to identify the species in
advance and the patient was discharged after full
recovery, our laboratory did not perform antibiotic
susceptibility testing. It should also be noted that wi-
thout documented clinical breakpoints, it would not
have been easy to interpret such results.

DISCUSSION

Community-acquired bacterial meningitis in
adults is caused primarily by Streptococcus pneu-
moniae (53% of cases), followed by Neisseria men-
ingitidis (27%), Listeria monocytogenes (4%) and
Haemophilus influenza (3%)°. According to the 2016
ESCMID guideline’ on diagnosis and treatment of
acute bacterial meningitis, all other microorganisms
account for about 13% of bacterial meningitis cases.

Figure 2. Flavobacterium lindanitolerans colonies on MacCon-
key agar.



MENINGITIS BY A RARE FLAVOBACTERIUM LINDANITOLERANS SPECIES — A CASE REPORT

Flavobacterium spp are widely distributed in na-
ture, occurring mostly in aquatic ecosystems of fresh-
water or seawater, and are responsible for various fish
infections®. There are only a few reports of Flavobac-
terium spp causing human disease, namely spontane-
ous bacterial peritonitis’, pneumonia, and sepsis®. As
to meningitis, there is only one report of Flavobacte-
rium, specifically F. ceti, being isolated from the CSF
of a patient who had neurosurgery due to a cerebral
aneurysm’.

The present case report is, to our knowledge, the
fourth case of F. lindanitolerans isolated from a hu-
man clinical sample since its discovery in 2008. It
is, therefore, a very rare human pathogen. Similar
to the case report by Zuburchen et al®, F. lindani-
tolerans grew on chocolate and blood agar but not
in MacConkey, despite being a Gram-negative rod>.
Moreover, the literature®* shows that the Flavobac-
terium genus comprises oxidase-positive, Gram-
negative rods — features we observed in our analysis
of F. lindanitolerans.

Unlike that case report, our patient fully recovered
while being treated with ceftriaxone in meningeal
doses. As reported by Zuburchen et al®, their patient
first improved whilst being treated with ceftriaxone,
amoxicillin, and acyclovir. Still, some symptoms per-
sisted, which led to minimal inhibitory concentration
(MIC) determination for various antibiotic groups,
which showed a MIC of 32 mg/L for ceftriaxone and
a very low MIC of 1.0 m/L for levofloxacin. Based on
these results, they opted for a 21 days course of levo-
floxacin. In our case, however, the patient had a full
recovery under ceftriaxone, which indicates that this
antibiotic seemed to be an adequate choice for treat-
ing this F. lindanitolerans strain.

It is known that F. lindanitolerans is a bacteria
found in contaminated soil'. The fact that this patient
had a CSF fistula, i.e., physical communication be-
tween his nasal cavities and his skull, means that na-
sal aspiration could be a possible route of entry for
such a pathogen to reach the CSF. Also, although they
are rare, reports of this bacterial species as an actual
pathogenic agent do exist, which consolidates our be-
lief that F. lindanitolerans was, in fact, the causative
agent of meningitis in this clinical case and not a mere
contaminant.

CONCLUSIONS

Finally, as the database of MALDI-TOF mass
spectrometry increases, the recognition of new or
rare bacterial species, such as F. lindanitolerans, im-
proves. This allows for a more efficient diagnosis of
infections caused by rare pathogens, thereby improv-
ing clinical outcomes.
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