
www.irdrjournal.com

Intractable & Rare Diseases Research. 2021; 10(1):37-41. 37

DOI: 10.5582/irdr.2020.03085Original Article

SUMMARY

Keywords

Clinical correlation and antimicrobial susceptibility pattern of 
Chryseobacterium spp.: A three year prospective study

Vishwanath Singh Yadav, Bimal Ku Das*, Sarita Mohapatra, M Nizam Ahmed,
Hitender Gautam, Arti Kapil, Seema Sood, Benu Dhawan, Rama Chaudhry

Department of Microbiology, All India Institute of Medical Sciences, New Delhi, India.

Chryseobacterium indologenes, Chryseobacterium gleum, nosocomial infections, MALDI-TOF MS

Chryseobacterium species are widely distributed in the environment. They are rarely found 
in hospital settings causing nosocomial infections. Limited data is available regarding their 
epidemiology, clinical significance and antimicrobial susceptibility patterns. This study was aimed 
to identify different species of Chryseobacterium using matrix-assisted laser desorption/ionization 
time of flight mass spectrometry (MALDI-TOF MS) and to correlate clinically with antimicrobial 
susceptibility patterns in a tertiary care hospital in north India. We also performed phenotypic tests, 
which may be useful to differentiate this bacterium from other non-fermenters. A total of 20 isolates 
of Chryseobacterium spp. were identified over a period of 3 years. Chryseobacterium indologenes 
(18/20) was the most common species isolated followed by Chryseobacterium gleum (2/20) from 
various clinical samples. Antimicrobial susceptibility testing (AST) was performed. Susceptibility 
to rifampicin was observed at a maximum (75%) followed by piperacillin-tazobactum (45%). 
Susceptibility against imipenem, meropenem, cotrimoxazole and cefoperazone-sulbactum were 
observed approximately 33%. Amikacin, cefotaxime and ceftazidime showed least susceptibility 
results. Further clinical correlation was established.

1. Introduction

Chryseobacterium species are among the emerging 
pathogens causing infections in humans. They are rarely 
isolated from clinical samples (1). There are more than 
100 species of Chryseobacterium identified until now 
(2). However, only Chryseobacterium indologenes, 
Chrysebacterium gleum and Chryseobacterium hominis 
are proven to cause infections in humans. They are 
commonly found in soil and water environments. They 
often colonize in water suppliers, taps, and sink basins; 
thereby forming reservoirs for infections in hospital 
environments.
 Colonization of various medical devices containing 
fluids such as respirators, humidifiers, incubators for 
newborns, syringes, etc. have been well documented 
(3-5). Moreover, devices such as prosthetic valves and 
intravascular catheters have also been reported as a 
source of infection for this bacterium (6). In few other 
clinical settings, Chryseobacterum spp. have been 
described as causative agents of meningitis, pneumonia, 
endocarditis, bacteremia, infections of skin and soft 
tissue, and ocular infections (7-13). Primarily, it is 
an opportunistic pathogen that infects newborns and 

immunocompromised individuals of different age 
groups (14).
 There are limited data published on the clinical 
significance and antimicrobial susceptibility of 
Chryseobacterium spp. worldwide including India (15). 
Breakpoints are not available for this newly emerging 
pathogen. Our study aims to find the clinical significance 
and antimicrobial susceptibility pattern of different 
Chryseobacterium spp. isolated from various clinical 
specimens.

2. Materials and Methods

This was a prospective study conducted in the Department 
of Microbiology of a tertiary care hospital in North India. 
The duration of the study was 3 years from January 2017 
to December 2019. Ethical clearance was obtained from 
the institute ethics committee. In this study, we aimed to 
find the recent trends and clinical correlation of various 
Chryseobacterium species in different clinical specimens.

2.1. Specimen collection

Isolates from consecutive clinical samples (blood, CSF, 
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urine, pus, respiratory samples, stool, pleural, peritoneal, 
pericardial fluids, bone marrow aspirates, catheter 
tips, etc.) had been processed for aerobic culture in the 
bacteriology laboratory during the defined period using 
standard operating procedures. Then final identification 
of the growth from culture was carried out using 
MALDI-TOF MS. Phenotypic characterization was also 
done using standard biochemical tests.

2.2. Drug susceptibility pattern

Antimicrobial susceptibility testing of 18 isolates of 
C. indologenes was performed on Muller Hinton agar 
(MHA) by Kirby Bauer disc diffusion method (Figure 
1). SENTRY antimicrobial surveillance program was 
only the largest report published that showed data of 5 
years (1997-2001) including antimicrobial susceptibility 
testing of Chryseobacterium spp. Because no standard 
guidelines for reporting Antimicrobial Susceptibility 
Testing (AST) for Chryseobacterium  spp. were 
available, we performed AST using antimicrobial agents 
recommended by the SENRY antimicrobial surveillance 
program and the result was interpreted using break 
points for Pseudomonas aeruginosa, Staphylococcus 
aureus (for interpretation of cotrimoxazole, rifampicin, 
nitrofurantoin) and Enterococcus spp. (for interpretation 

of vancomycin) as recommended by the Clinical and 
Laboratory Standards Institute (CLSI) 2017 guidelines 
(17).

2.3. Clinical correlation

All the cases were prospectively followed to establish 
clinical correlation. Any changes in treatment/discharge/
death were noted in the data sheet.

3. Results

A total of 20 isolates (Chryseobacterium indologenes, 
n = 18; and Chryseobacterium gleum, n = 2) were 
identified from various clinical specimens during the 
study period. Among the 18 isolates of C. indologenes, 
nine were isolated from blood, eight were from urine and 
one was from a BAL (bronchoalveolar lavage) specimen. 
Two C. gleum species were isolated from blood and 
BAL samples, respectively. Phenotypic identification 
of all isolates was also performed using conventional 
methods. The colonies on blood agar were observed to be 
yellowish in color, 1-2 mm, non-hemolytic, circular, low-
convex and translucent with entire margins. No growth 
was observed on MacConkey agar. Urine samples were 
processed on CLED (Cysteine Lactose Electrolyte 
Deficient agar) media, which showed similar yellow 
colonies as on blood agar (Figure 2). The organism 
was found to be gram-negative non-motile bacilli with 
catalase positive and oxidase positive reactions. The 
Hugh and Leifson oxidative fermentative (OF) test 
showed an oxidative reaction. Indole was produced in 
tryptophan broth; whereas methyl red, urease production 
and citrate utilization tests were negative. C. gleum can 
be distinguished from C. indologenes by their ability to 
reduce nitrite to nitrogen. Chryseobacterium spp. can 
be easily differentiated phenotypically from other non-
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Figure 1. Antimicrobial susceptibility patterns of C. Indologenes isolates.

Figure 2. Dark-yellow colored colonies of C. indologeneson blood 
agar and CLED media.
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and BAL samples. Repeated blood cultures were found 
sterile. The isolate from blood was sensitive to all 
relevant antimicrobials except amikacin. An isolate from 
a BAL sample was sensitive to Cefoperazone-sulbactum 
and Piperacillin-tazobactum. The clinical significance of 
these isolates could not be established.

4. Discussion

Chryseobacterium spp. are emerging gram-negative 
bacilli belonging to the family of non-fermenters. With 
the use of MALDI-TOF MS, Chryseobacterium spp. 
are being increasingly identified. Since it exists in the 
hospital environment, a positive growth in culture 
has doubtful clinical significance. Chryseobacterium 
infections have been seen in patients with comorbidities 
like diabetes mellitus, chronic kidney disease, 
cardiovascular disease, chronic obstructive pulmonary 
disease and malignancies (16). Beside colonization in 
various medical devices by formation of bio-films other 
virulence factors like protease activity are yet to be 
explored and require further studies to establish their role 
in pathogenesis (14,16). There are  limited data available 
determining the pathogenic role of Chryseobacterium 
spp. The SENTRY study (1997 to 2001) estimated the 
epidemiology and antimicrobial susceptibility pattern 
of Chryseobacterium infections worldwide, where the 
most common isolated species was C. meningosepticum 
followed by C. indologenes and C. gleum (15). The 
investigators described the differences in clinical features 
and anti-microbial susceptibility patterns between C. 
indologenes and C. gleum (16). They analyzed the 
database from 2005 and 2017 to identify patients with 
Chryseobacterium infections. A total of 84 isolates of 
C. indologenes and 42 isolates C. gleum were identified 
and studied during this period. Our study results were in 
agreement with this. There are no specific antimicrobial 
susceptibility testing guidelines available either from 
CLSI or EUCAST for the genus Chryseobacterium.
 In our study, the most common species isolated was 
C. indologenes followed by C. gleum. C. indologenes 
was clinically correlated in 22% of the total patients 
who improved after changing the antibiotic regime. 
Urinary catheter remains an important risk factor 
for the causation of UTI by C. indologenes in most 
of the previously published literature. In the current 
study, two symptomatic patients without a urinary 
catheter showed significant growth of C. indologenes 

fermenters as they are non-motile GNBs producing 
yellow colored colonies on blood agar, indole positive 
and inability to grow on MacConkey agar.
 The patients, whose clinical specimen showed growth 
of Chryseobacterium spp. were prospectively followed 
up for their underlying conditions, co-morbidities, 
presence of indwelling devices, antibiotic history, 
change in therapeutic management (based on the culture 
and AST report), outcome, etc. More than 70% of the 
patients had at least one or more mechanical devices (i.e. 
urinary catheter, central venous catheter, or endotracheal 
tube) at the time of identification of infection by 
Chryseobacterium spp. (Table 1).
 The susceptibility to rifampicin was observed as 
the highest (75%) followed by piperacillin-tazobactum 
(45%). Susceptibility against imipenem, meropenem, 
cotrimoxazole and cefoperazone-sulbactum were 
observed to be approximately 33%. Amikacin, 
cefotaxime and ceftazidime showed a least susceptibility 
pattern. All the 8 isolates of C. indologenes isolated from 
urine specimens were susceptible to nitrofurantoin. The 
AST of C. gleum showed maximum susceptibility to 
piperacillin-tazobactum and cefoperazone-sulbactum 
followed by cotrimoxazole, cefotaxime, imipenem and 
meropenem.
 The isolation of C. indologenes was clinically 
significant among 4 out of 18 (22.2%) patients (three 
from urine samples and one from blood). The isolates 
from the urine samples were identified from acute 
myeloid leukemia (AML) patients and there was 
presence of the same growth on repeated occasions. 
Among the three patients, two of them had only fever 
and one of them had a urinary catheter in situ with 
urinary symptoms. Isolates from these three patients 
were susceptible to nitrofurantoin only. All of them 
were started on oral nitrofurantoin treatment after 
the susceptibility reports were generated. There was 
satisfactory clinical improvement with nitrofurantoin 
in all three patients and subsequent samples from these 
patients were sterile after completion of antibiotic 
treatment. A blood sample from central venous catheter 
in an elderly patient with acute kidney injury showed 
growth of C. indologenes on repeated occasions. On 
the basis of AST report, piperacillin-tazobactum was 
started and patient showed clinical improvement but 
unfortunately, he expired 4 days later due to multi-organ 
failure.
 The two C. gleum strains were isolated from blood 

Table 1. Clinical details of patients showing culture of C. indologenes

Specimen

Urine
Blood
BAL

No. of Chryseobacterium spp.
(n = 18)

8 (44%)
9 (50%)
 1 (5.5%)

Medical device: Central line venous cather, Ventillator, urinary catheter. Comorbidities: Malignancy, immunosuppression.

Comorbidities

4 (50%)
3 (33%)

0

Medical Device
(n = 10)

 3 (37.5%)
 6 (66.6%)
1 (100%)

Positive in Repeat isolation

   3 (37.5%)
1 (11%)

Nil

Clinically significant

3
l

Nil
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on repeated occasions. Moreover, both the patients 
were  immunosuppressed, which signifies there might 
be an increased chance of acquisition of infection in 
immunocompromised states. Because the numbers are 
very low in our study, follow up studies with adequate 
numbers may be helpful. In the current study, all urinary 
isolates observed were sensitive to nitrofurantoin, which 
is in agreement with a study conducted by Taneja et al. 
(17). More studies are needed to establish the efficacy of 
nitrofurantoin against this species.
 A study by Kirby et al. showed more than 90% 
susceptibility of C. indologenes to piperacillin-
tazobactum and cotrimoxazole (15). In our study, 
the susceptibility was 45% and 33% for piperacillin-
tazobactum and cotrimoxazole, respectively. A recently 
published study by Lin et al. showed maximum 
susceptibility to minocycline (67.9%) followed by 
cotrimoxazole (47.9%).
 Chryseobcterium gleum is also an uncommon 
pathogen rarely isolated from various clinical samples. 
There are limited data regarding C. gleum. Only a few 
case reports were reported from india. A study published 
by Rajendran et al. showed a case of nosocomial urinary 
tract infection by C. gleum in a diabetic elderly male 
patient with chronic renal disease and was successfully 
treated with ciprofloxacin (18). Few case reports 
published on C. gleum in patients suffering from chronic 
granulomatous diseases were possibly due to infection of 
the stent (19,20). In the current study, clinical correlation 
could not be established in both the C. gleum isolates 
and were considered to be contaminants. Regarding 
antimicrobial susceptibility patterns of C. gleum, our 
study showed maximum susceptibility to piperacillin-
tazobactum, which coincides with the study done by Lin 
and his colleagues, published in 2019 (16).
 In conclusion, there is increasing incidence of 
nosocomial infection due to multidrug resistant 
Chryseobacterium spp.. Early and accurate diagnosis 
of Chryseobacterium infection can provide an edge in 
appropriate management of the critically ill patients. 
With the help of advanced techniques like MALDI-TOF 
MS, these new emerging pathogens can be easily and 
accurately identified. There is a need to determine the 
breakpoints for various antibiotics against this bacterium 
across the world, to make a universal consensus for the 
antimicrobial susceptibility testing of Chryseobacterium 
species.
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