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CASE REPORT
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SUMMARY

Chryseobacterium spp. belongs to the Flavobacteriaceae family and is a rod-shaped gram-negative,
glucose non-fermenting, non-motile bacterium ubiquitous in the environment. In humans, Chryseo-
bacterium may be responsible for infections such as urinary tract infections (UTI) and ventriculitis
with a pathogenic burden increasing in recent years. Chryseobacterium gallinarum was isolated for
the first time in 2014 in a pharyngeal scrape sample of chicken and, until now, only one case of
human UTI has been described in a pregnant 20-year-old Indian patient. Herein, we report the first
case of bloodstream infection caused by C. gallinarum in a 67-year-old female burn patient, correctly
identified by 16S-TRNA sequencing and successfully treated with cefepime and fosfomycin.
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INTRODUCTION

The genus Chryseobacterium belongs to the Flavo-
bacteriaceae family, and was classified in 1994. Chry-
seobacterium are rod-shaped gram-negative, glucose
non-fermenting, non-motile and ubiquitously distrib-
uted bacteria. They are usually inhabitants of soil and
water, and their role as opportunistic pathogens has
been increasing over the last few years: C. gleum, C.
indologenes, and C. arthorsphere have been identified
as aetiologic agents of urinary tract infections (UTI)
and ventriculitis (Tai et al., 2006; Shen et al., 2005; Kim
et al., 2005; Machchhar et al., 2023; Im et al., 2020).

In 2014, Peter Kampfer et al. isolated a new species
of Chryseobacterium on nutrient agar from a phar-
yngeal scrape of a living and apparently healthy
chicken in Saxony-Anhalt, Germany (Kampfer et al.,
2014) They described smooth, yellowish, circular,
and translucent colonies after 48 h of growth, and
called them Chryseobacterium gallinarum. The whole
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genome of C. gallinarum was sequenced by Park et al.
in 2015. Twenty-five open reading frames were iden-
tified as coding genes for virulence factors such as
metallo- and serine-protease on a 4633,632 bp chro-
mosome (Park ef al., 2015).

In 2022, at the University Hospital of Bhubaneswar,
India, C. gallinarum was isolated for the first time
in humans from the urine of a pregnant 20-year-old
patient with UTI (Gaur et al., 2022). The first iden-
tification performed by VITEK-II automated system
(BioMérieux, Marcy LEtoile, France) was C. indol-
ogenes, but subsequently, 16S-rRNA sequencing cor-
rectly identified it as C. gallinarum. Conventional
phenotyping identification methods have very low
accuracy in Chryseobacterium species differentia-
tion: for this reason, molecular methods such as
Matrix-Assisted Laser Desorption/Ionization Time of
Flight Mass Spectrometry (MALDI-TOF MS) could
be used, even if the gold standard 16S-rRNA se-
quencing should be preferred (Lin et al., 2018).
Chryseobacterium spp. are intrinsically resistant to
many antibiotics, including penicillin, carbapenem:s,
aminoglycoside, and polymixin (Table 1) (EUCAST, 06-
2023). The study by Mahendra Gaur et al. was the first
to investigate the C. gallinarum antibiotic susceptibility
profile: it was generally susceptible to fluroquinolones,
sulphonamides, and tetracycline (Gaur et al., 2022).
Herein, we report the first case of C. gallinarum blood-
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Table 1 - Expected resistant phenotype of C. gallinarum based on document EUCAST Expected Resistant Pheno-

types (v.1.2 January 2023) (EUCAST, 01-2023).
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stream infection (BSI) in a 67-year-old female patient
with sepsis, correctly identified by 16S-rRNA sequenc-
ing and successfully treated with cefepime and fosfo-
mycin.

CASE REPORT

In April 2023, a 67-year-old woman with a history
of oligophrenia and hypothyroidism was admitted to
the Burn Unit of the Traumatological Centre CTO,
University Hospital Citta della Salute e della Scienza,
Turin, Italy. She presented wood stove burns, with
a Total Body Surface Area (TBSA) involvement of
40%. Three days after admission she developed fe-
ver. An empirical antibiotic treatment with piperacil-
lin/tazobactam and linezolid was started, and three
blood culture sets were drawn simultaneously from

bia-blood-agar (B).

the central venous catheter (CVC). Two aerobic bot-
tles resulted positive after about 8 and 20 incubation
hours in the absence of bacterial growth in anaerobic
bottles. Gram staining showed Gram-negative bacil-
li, identified the next day on Columbia-blood-agar by
Bruker Microflex® LT MALDI-TOF MS (Bruker Dal-
tonics, Bremen) as C. arthrosphere with a log (score)
>2.0 (Figures 1 and 2).

Antimicrobial susceptibility testing (AST) for cefepime,
ciprofloxacin, trimethoprim-sulfamethoxazole, and
tigecycline was performed with E-test (BioMérieux)
and interpreted according to PK/PD EUCAST criteria
v.13.0 (EUCAST, 01-2023).

The complete AST results and interpretation break-
points are reported in Table 2. Cefepime was the only
sensitive tested antibiotic with 0.5 minimum inhibi-
tory concentration (MIC).
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Figure 2 - Chryseobacteri-
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Table 2 - Chryseobacterium gallinarum antimicrobial susceptibility profile.

Antimicrobials MIC Interpretation MIC Breakpoint
S< R>
Cefepime 0.5 S 4 8
Ciprofloxacin 0.38 I 0.25 0.5
Tigecycline 3 R 0.5 0.5
Trimethoprim-sulfamethoxazole 0.064 1E - -

I: susceptible, increased exposure; IE: insufficient evidence; R: resistant; S: susceptible, standard dosing regimen.

The CVC was replaced and the empirical antibiot-
ic treatment was then switched to the combination
therapy with cefepime 2 gr q8h, on the basis of AST
results, and fosfomycin 8 gr q12h, according to the
EUCAST expected resistant phenotype of Chryseo-
bacterium and to fosfomycin potential synergic effect
with cephalosporins in gram-negative non-ferment-
ing bacteria bloodstream infections (Antonello et al.,
2020). Surgical incision of the burns (escharotomy)
and a skin graft from the abdominal region were per-
formed. After a 48-hour course, fosfomycin therapy
was interrupted, whereas cefepime was continued
until haemodynamic stability was reached and in-
flammatory markers showed improvement, complet-
ing 18 days of targeted antibiotic treatment.
Following this episode, the patient underwent sever-
al surgical incisions and skin grafts on the residual
burns, the last of which 4 months after admission.
She was then discharged home.

Given the rarity of the isolated species, especially as
an aetiologic agent of human infections, 16S-rRNA
sequencing was performed using the universal prim-
ers RU8 and U3. The sequence was aligned with ref-
erence sequences by GeneBank BLAST in NCBI pub-
lic libraries and the strain was correctly identified as
C. gallinarum (NIH, 2023).

DISCUSSION

In the last few years, Chryseobacterium has been iso-
lated in various human samples [9]. Due to the ele-
vated number of intrinsic resistances, in particular
to B-lactams, these emerging pathogens could rep-
resent a growing public health problem, especially
in immunocompromised patients. Furthermore, the
clinical data on infection treatment and outcome are
very limited.

We report the first case of C. gallinarum isolated from
blood cultures in a burn patient with high TBSA.
From a clinical perspective, although the rate of
healthcare associated infections due to uncommon
pathogens like Chryseobacterium spp. has gradually
increased over the last decade, the real pathogenicity
of these species is still unclear (Gaur et al., 2022).

To the best of our knowledge, this is the first reported
case of C. gallinarum BSI. The patient was success-
fully treated with fosfomycin and cefepime with no
relapse of infection.

Conventional biochemical methods are not recom-
mended for Chryseobacterium species differentiation.
Furthermore, in this case the MALDI-TOF MS result,
even with the highest score level, was not confirmed
by sequencing. The use of the gold standard method
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to identify emerging pathogens should be preferred.
Unfortunately, especially for these bacteria, there is a
limited number of reference sequences in NCBI pub-
lic libraries.

Regarding Chryseobacterium infections, another piv-
otal problem is represented by the few available ther-
apeutic options. On the one hand, Chryseobacterium
spp. are intrinsically resistant to many antimicrobial
classes; on the other, few antibiotics could be report-
ed due to the absence of EUCAST/CLSI interpreta-
tion breakpoints and ECOFFs.

In conclusion, Chryseobacterium, especially C. gallinar-
um, represents an important diagnostic and therapeu-
tic challenge for both identification and AST issues.
We advocate for studies to improve Chryseobacteri-
um species differentiation, with the acquisition of
new specific MALDI-TOF MS spectra and genome
sequences. Moreover, whole genome sequencing
studies could deepen antimicrobial genes characteri-
zation, thus improving the clinical-therapeutic man-
agement of these infections.

Due to these obstacles, the evidence and impact of
C. gallinarum in human infections may be underesti-
mated: this case report helps to highlight these issues
and to provide useful information for C. gallinarum
identification and treatment.
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