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ABSTRACT
Aim: The study reports of Chryseobacterium indologenes are limited in India. Hence, we retrospectively
investigated the underlying diseases in patients in whom we isolated this organism and studied the
antimicrobial resistance pattern. Background: C. indologenes is a rare pathogen in humans and is not normally
present in the human microflora although it is widely distributed in nature. It shows a multidrug resistance
pattern which makes the treatment challenging for the clinicians. Description: Patients with C. indologenes
were identified in our hospital between January 2016 and August 2017. Clinical features and antimicrobial
susceptibilities of these patients were analyzed. Five isolates of C. indologenes were identified, with all the
patients having underlying diseases. C. indologenes were isolated from endotracheal secretions, blood, pleural
fluid and hemodialysis catheter tip. Majority patients had other co-morbidities. Out of 5 isolates, 3 isolates
were pandrug resistant for our selected panel of drugs. Conclusion: C. indologenes are shown to be resistant
isolates to multiple antibiotics, making the treatment challenging for the clinicians. However, the outcomes
of the patients remain favorable. Although resistance was high, virulence is not very high.
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INTRODUCTION
Chryseobacterium indologenes, formerly known as
flavobacterium indologenes or Flavobacterium aureum,
belongs to CDC Group II b. C. indologenes is a rare
pathogen in humans and is not normally present
in the human microflora although it is widely
distributed in nature.[1] It is non-motile, catalase
positive, oxidase positive, indole positive, non-glucosefermenting Gram-negative bacilli. C. indologenes has
been seen to cause various types of infections such

as bacteremia, septicemia, pneumonia, meningitis,
artificial shunt infection, and catheter-associated
urinary tract infection,[2-8] especially in those with
indwelling devices and those with underlying diseases.
Chryseobacterium meningosepticum and C. indologenes
are two species most commonly isolated from clinical
specimen.[2] C. indologenes is also intrinsically resistant
to carbapenems and cephalosporins.[9,10] In this study,
we retrospectively analyzed a case series of four
patients with C. indologenes in our hospital for a period
of 1½ years.
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Patient Identification
We isolated and identified five isolates of C. indologenes
from various clinical samples such as blood,
endotracheal tube secretions, hemodialysis catheter
tip, and pleural fluid. Detailed data of the patient’s
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Table 1: Demographic profile of patients

Comorbid
disease
Underlying condition

Five isolates of C. indologenes were identified from four
patients in our hospital. Detailed clinical characteristics
of these patients are summarized in Table 1. Underlying
diseases were present in all our patients. Male patients
predominated (75%) in our study and patients of
different age group were affected with age varying
from 1 year to 67 years.
Three of the four patients had comorbid conditions
such as diabetes and hypertension. Majority patients
(75%) had indwelling devices such as endotracheal
tube and catheters. All strains were isolated after 48 h
of admission to the hospital making it a nosocomial
infection. Of four patients, survival was recorded in three
patients. One patient who was admitted after road traffic
accident died of intracranial bleed. The remaining three
patients were treated with antibiotics appropriate to the
minimum inhibitory concentrations (MIC) test results. In
two patients, we have also isolated Enterobacter cloacae
and Enterococcus faecalis from blood and urine sample
simultaneously in addition to C. indologenes.
The results of antimicrobial susceptibility testing are
shown in Table 2. Of five isolates, three were pandrug
resistant. Our isolates were sensitive to co-trimoxazole
(40%), ciprofloxacin (40%), cefoperazone-sulbactam
(40%), ceftriaxone (40%), amoxicillin-clavulanate
(20%), and colistin (20%). 100% resistance was seen to
piperacillin-tazobactam, cefepime, and carbapenems.

Age (years)/
sex

CASE REPORTS

Case

VITEK 2 system (bioMerieux) with VITEK 2 GN card
was used to confirm bacterial identification. All the
microorganisms were identified as C. indologenes.
Antibiotic sensitivity was performed using VITEK 2
AST N281 GNB card.

Other
bacteria
isolated

Antibiotic Sensitivity

18

These samples were inoculated on blood agar and
MacConkey agar. Yellow-pigmented colonies were
seen on blood agar. No growth was seen on MacConkey
agar. It was oxidase positive, catalase positive Gramnegative bacilli. It does not ferment glucose.

Diabetes

Antimicrobials agents

Bacterial Identification

Ciprofloxacin

Clinical
outcomes

age, gender, underlying diseases, initial admission
diagnosis, period of stay, use of indwelling catheters,
ventilator, hemodialysis, and clinical outcomes were
recorded.

Survival
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Table 2: Antimicrobial spectrum of selected antimicrobial
agents against Chryseobacterium indologenes
Antimicrobial agents
Piperacillin+tazobactam
Ciprofloxacin
Cefepime
Imipenem
Meropenem
Amoxicillin+clavulanic acid
Cefoperazone+sulbactam
Ceftriaxone
Tigecycline
Cotrimoxazole
Colistin

MIC
range
>128
1−>4
4−>64
>16
>16
16−>32
<8−>64
4−>64
1−>8
<20−160
<0.5−>16

Number of isolates
susceptible (n−5)
0
2
0
0
0
1
2
1
2
2
1

MIC: Minimum inhibitory concentrations

DISCUSSION
C. indologenes is widely distributed in nature but is a
rare human pathogen. In 1993, Bonten et al. first isolated
it from tracheal aspirate in a patient with ventilatorassociated pneumonia.[11] The six species of the genus
Chryseobacterium which are commonly isolated from
clinical specimen are C. meningosepticum, Chromolaena
odoratum, Chryseobacterium multivorum, Chryseobacterium
breve, and Group IIb Chryseobacterium spp., which
includes C. indologenes and Chryseobacterium gleum.
Of six species, C. indologenes and C. meningosepticum
are most pathogenic.[12] In the literature, most cases of
C. indologenes bacteremia were detected in hospitalized
patients with a severe underlying disease, such as
malignancies or diabetes mellitus, or indwelling
devices.[2-8] The world literature cites different
indwelling devices such as respirators, endotracheal
tubes, tracheostomy rubes, and humidifiers responsible
for colonization of this pathogen. The organism survives
in chlorinated water supplies and can form biofilms,
thereby easily colonizing hospital environment or
patients through contaminated medical equipment.[8]
In the hospital environment, these organisms exist in
water systems and on wet surfaces of medical tools and
equipment. Chryseobacteria are of low pathogenicity.
The production of biofilm and protease activity plays
an important role in the virulence of invasive infections
due to C. indologenes.[4]
The choice of an effective drug for the empirical
treatment of infections due to C. indologenes is difficult
due to the limited data in the literature. C. indologenes
is also intrinsically resistant to carbapenems and
cephalosporins due to its production of molecular
class A β-lactamase[10] and Class B carbapenemhydrolyzing β-lactamase (IND1-IND7).[13,14] In addition,
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the results of susceptibility testing vary when different
methods are used. However, in vitro susceptibilities
determined by the disk diffusion method showed poor
correlation compared with the broth microdilution
method, which is the preferred methodology.[15-17] The
MIC breakpoints for these organisms have not been
established by the CLSI, therefore making the treatment
challenging.
In our study, we could not find the source of
infection since we followed the patients retrospectively.

CONCLUSION
C. indologenes infections are mostly nosocomial. No
case of community-acquired C. indologenes infection
has yet been reported. Although resistance is
high, virulence is not very high. Due to automated
techniques, identification of this organism has become
easier. Disk diffusion method criteria are yet to be
more standardized for the antimicrobial susceptibility
testing.
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