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Myroides odoratus Central Nervous Infection in a Postneurosurgery

Patient

Abstract

The organisms belonging to the genus Myroides are ubiquitously present in the environment and
have been implicated in infections in immunocompromised patients. We report the recent isolation
of Myroides odoratus from the cerebrospinal fluid (CSF) of a patient with anaplastic astrocytoma in
the right frontal lobe who had undergone a supratentorial craniectomy for a recurrent right frontal
tumor. The organism was identified by the VITEK-2 automated identification system (BioM¢érieux,
Marcy-I"Etoile, France) in addition to microscopic morphology, cultural characteristics, and
biochemical tests. The recovery of pure culture of M. odoratus from CSF culture and the patient’s
clinical response to treatment with cefoperazone—sulbactam support its potential etiological role.
M. odoratus can be a causative agent of postneurosurgery central nervous system infection and is

amenable to treatment with appropriate antibiotics.
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Introduction

The bacteria belonging to the genus
Myroides are nonmotile, nonfermenting,
Gram  negative, and rod  shaped
characterized by fruity odor during growth
and produce yellow-pigmented colonies
on nutrient agar.!'! Bacteria of the genus
Myroides are not a part of the regular human
microbial flora.’). They cause opportunistic
infections in immunocompromised patients.
Myroides are ubiquitous and were found
in soil and water, with M. odoratus
and Myroides odoratimimus being the
clinically relevant species.®! M. odoratus
is a very rare human pathogen. Myroides
spp. have been reported as a cause of
cellulitis, urinary tract infection, pericardial
effusion, sepsis, and endocarditis.?’ Central
nervous system (CNS) infection due to
these organisms has been rarely reported
in the literature.®! To the best of our
knowledge, this is the first case report of
M. odoratus-associated CNS infection in a
patient with solid tumors postneurosurgery.

Case Report

A 37-year-old female with anaplastic
astrocytoma in the right frontal lobe
underwent  supratentorial  craniectomy
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for a recurrent right frontal tumor in
the neurosurgery department and was
discharged uneventfully [Figure la-d]. She
had a history of undergoing surgery and
radiotherapy for the same disease. She was
planned for reradiation and rechallenge
with temozolomide; however, after about
a month (post-2™ surgery), she complained
of fever, headache, vomiting, and neck
rigidity. Her Glasgow Coma Scale = 15/15
and Karnofsky Performance Status = 70.
She had a cerebrospinal fluid (CSF) leak
from the operative site and a fever of
39.4°C. Laboratory investigations from
peripheral blood indicated increased white
blood cell (WBC) count of 14.91 x 10%L
(4.0-10.0); increased absolute neutrophil
count of 10.74 x 10°/L (2.0-7.0) at 88.6%
(40.0-80.0); decreased lymphocyte count of
0.87 x 10°/L (1.0-3.0) at 5.9% (20.0-40.0);
increased CSF protein = 449 mg/dL
(normal: 1545 mg/dl); lactic dehydrogenase
= 250 U/L (normal: 100-190 U/L);,
C-reactive protein = 10.8 mg/dl (reference
range: 0-0.33); and decreased CSF sugar
level = 36 mg/dl (corresponding random
blood sugar = 78 mg/dL). She had
received day 1 of salvage temozolomide
before the symptoms appeared, following
which it was discontinued. Her lumbar
CSF sample was sent to the microbiology
laboratory for bacterial culture and drug
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sensitivity, blood sample for routine viral markers,
malaria antigen testing, and the patient was empirically
started with injection vancomycin (500 mg 6 hourly) and
cefoperazone—sulbactam (2 g 12 hourly). The tests for
malaria antigen detection by immune chromatographic
assay were negative; dengue-NS1 antigen, IgM, and
IgG antibodies were not detected. The viral markers for
hepatitis B surface antigen, human immunodeficiency
virus, and anti-hepatitis C virus antibodies were
also nonreactive. Gram staining of CSF showed
polymorphonuclear cells and Gram-negative bacilli. On
culturing the CSF on blood agar and nutrient agar for
24 h, yellow-pigmented colonies with fruity odor were
obtained [Figure 2a and b]. MacConkey agar did not
show any growth. Gram staining of the colonies on blood
agar suggested a pure culture of Gram-negative bacilli.
Identification of the isolate was also performed on the
VITEK-2 (BioMérieux, Marcy-1’Etoile, France) automated
identification system, which reported Myroides spp.
and its AST MIC pattern. M. odoratus was presumptively
identified by performing the desferrioxamine (250 pg-disc)
susceptibility testing; M. odoratus being desferrioxamine
susceptible while the other species M. odoratimimus
being nonsusceptible.’]  The minimum inhibitory
concentrations (MICs) (ug/ml) were found to be >64,
>16, >4, <4, 8, <8, <0.25, <0.25 ug/ml for amikacin,

gentamicin, ciprofloxacin, piperacillin/tazobactam,
ceftazidime, cefoperazone-sulbactam, imipenem, and
meropenem,  respectively.  However,  susceptibility

interpretation is not possible due to lack of standard
Clinical and Laboratory Standards Institute (CLSI) or
EUCAST interpretive breakpoints for Myroides spp.
These MICs and interpretation were provided by the
VITEK-2 using GN AST-N 281-NLF cards. The VITEK-2
identification and susceptibility testing system has
been used for non-glucose-fermenting Gram-negative
bacilli (including Myroides), and the results have been

Figure 1: (a-c) Contrast-enhanced coronal, sagittal, and axial view of
preoperative magnetic resonance imaging showing the tumor. (d) T2 axial
image of the postoperative magnetic resonance imaging showing tumor
excision

found to be acceptable in a study conducted by Hsich
et al. in 2009, which reported a 100% (n = 7) concordance
of GN AST-N 281-NLF cards for reporting Myroides spp.
with that of conventional identification methods.[!

Based on the culture and susceptibility results, injection
vancomycin was discontinued and the patient was treated
with injection cefoperazone—sulbactam for 10 days, after
which she made a good clinical recovery and was planned
for reradiation.

Discussion

Postoperative CNS infection after neurosurgery with
an incidence of 0.5%-8% carries substantial morbidity
and also mortality.”! The associated risk factors for
postcraniotomy meningitis include diabetes, advanced age,
GCS <12, prolonged surgery, external ventricular drainage,
lumbar drainage, use of perioperative antibiotics, and
concurrent infection.®! Aseptic meningitis comprises 60%—
75% of all cases of postoperative meningitis. However,
it is very important to promptly diagnose and treat
meningitis aggressively, when the etiology is bacterial.
We used the conventional definitions to suspect bacterial
meningitis (clinical signs and symptoms, increased WBC
count and protein, and reduced glucose in CSF), which
was confirmed by CSF culture. A wide range of organisms
have been implicated in postneurosurgery meningitis.
Acinetobacter was the most common organism in one
study.®! The study by Srinivas et al. found Pseudomonas
and other nonfermenting Gram-negative bacilli followed
by Klebsiella pneumoniae to be more common.” Other
organisms such as Staphylococcus aureus (including
MRSA), Escherichia coli, Citrobacter spp., Proteus spp.,
Enterococcus spp., and Streptococcus agalactiae have also
been reported.”! A study conducted in the West Indies
reported the isolation of M. odoratus in ventricular fluid
of a 6-week-old infant with hydrocephalus who developed
ventriculitis and was managed with intraventricular
cefotaxime. However, Myroides spp. as a cause of
postneurosurgical meningitis has rarely been reported in
the literature and this is the first time we encountered this
microorganism in our setting. The source of the organism
and the mode of entry into the CSF is unknown and
difficult to determine; however, it has been hypothesized

Figure 2: Colonies of Myroides spp. seen on (a) sheep blood agar
and (b) nutrient agar
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that repeated sampling of the ventricles may introduce the
infection. Myroides spp. have been reported to be among
the more resistant organisms in literature, with strains that
harbor KPC-2 carbapenemase and metallo-beta-lactamases,
making them resistant to beta-lactam drugs and also
carbapenems.' The CLSI and the The European
Committee on Antimicrobial Susceptibility Testing
(EUCAST) does not provide interpretive breakpoints for
Myroides spp. against antibacterials. Multidrug-resistant
Mpyroides infection at other sites (wound, blood, bile,
respiratory, etc.,) has been treated with the few antibiotics
they were susceptible to, which included meropenem,
ceftazidime, piperacillin—tazobactam, and cefoperazone.!'”
The MICs for various antibiotics against our isolate were
obtained by the VITEK-2 automated identification and
susceptibility instrument and were found to be susceptible
to piperacillin—tazobactam, ceftazidime, cefoperazone—
sulbactam, imipenem, and meropenem. The patient was
treated with intravenous cefoperazone—sulbactam and
vancomycin for 10 days, after which she made a good
clinical recovery and was planned for radiation. CSF
culture performed subsequently was sterile demonstrating
microbiological clearance of the organism.

M. odoratus has a role to play in the etiology of
postoperative infection after neurosurgery. Although
reported to be multidrug resistant in literature, it can be
treated effectively by the use of appropriate antibiotics.
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