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Abstract
Aim: To identify non-fermenting Gram negative bacilli isolated from various clinical
samples up to genus and species level along with study of their antimicrobial sensitivity/
resistance pattern.
Methodology: This study was carried out in the department of Microbiology, over 200
samples of clinical specimens collected from in- patients admitted to various departments of
ANMMC, Gaya during a period of 1 year study. A detailed history of the patients was
recorded including the current underlying disease like Diabetes or malignancy. The samples
for the study were collected from patients with NFGNB infection, admitted during the period
of study. NFGNB was isolated from blood, CSF and other body fluids. Patients with
colonization of NFGNB with no apparent clinical infection and isolates from improperly
collected samples were excluded from the study. The samples were collected from respiratory
tract (RT), pus, wound, urine and blood. A preliminary (gram stain) examination was carried
out for RT, pus, wound and urine samples, following which they were incubated in
appropriate media.
Results: Pus samples constituted majority of specimens accounting for 45.5%. Urine and
Sputum samples accounted for 14% & 13% of specimens respectively. Stool, Blood, Pleural
fluid, Ascitic fluid and CSF samples accounted for remaining 27.5%. In the decreasing order
of frequency, the NFGNB showed 54.41% sensitivity to Carbenicillin, 45.58% to Piperacillin
and Tazobactam, 29.42% to Piperacillin, 26.48% sensitivity to Ticarcillin, 23.53% sensitivity
to Amoxyclav, 16.18% sensitivity to Netilmicin and 7.36% sensitivity to Penicillin. NFGNB
showed a sensitivity of 52.95% to Ceftazidime, 48.53% to Cefaperazonea and 42.65% to
Ceftriaxone. Maximum resistance was observed for Cefuroxime and minimum for
Ceftazidime. Ps. aeruginosa showed a sensitivity of 54.16% for Cefoperazone, 60.42%
sensitivity for Ceftazidime, 49.84% sensitivity for Cefepime.
Conclusion: This study gives an alarming sign towards high prevalence of multi drug
resistant NFGNB. It may be concluded that growth of NFGNB cannot be overlooked and
should be confronted with high index of suspicion. Precise identification of these bacteria up
to genus and species level, imperative clinicmicrobiological correlation and careful antibiotic
prescription shall go a long way in improving clinical outcomes of patients.
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Introduction
Non-fermenting Gram-negative bacilli
(NFGNB) are taxonomically a group of
aerobic non-spore-forming bacilli that
either do not utilize carbohydrates as the
source of energy or degrade them through
metabolic pathways other than by
fermentation [1]. They are widely
distributed in nature as saprophytes
(organisms obtaining nutrients directly
from dead organic matter or wastes) found
in soil, water, and sewage or as
commensals on human skin or in the
human gut. Several are found in the
hospital environment [2–4].
These organisms were previously thought
to exist either as commensals or
contaminants. However, recent findings
have established a clinical significance and
pathological association with blood stream
infections,
especially
in
immunocompromised hosts and patients
with haematological malignancy [5].
NFGNB are known to account for 15% of
all bacterial isolates from clinical
microbiology laboratories [6]. Data from
the Surveillance and Control of Pathogens
of Epidemiological importance study
revealed that approximately a quarter of
Gram-negative bacteremia was attributed
to NFGNB [7].
These bacteria can be frequently isolated
from samples of patients suffering from
septicemia,
meningitis,
pneumonia,
urinary tract infection and surgical wound
infection. Some of the risk factors that can
contribute to NFGNB infections include
immunosuppression (oncology patients on
cytotoxic therapy/radiotherapy, organ
transplant patients and even patients with
AIDS),
neutropenia,
mechanical
ventilation, cystic fibrosis, indwelling
catheters,
invasive
diagnostic
and
therapeutic
procedures.
Currently
Kumar et al.

Pseudomonas
aeruginosa
and
Acinetobacter baumannii are the most
commonly
isolated
non-fermenters
pathogens for humans. Other species that
can be isolated include opportunistic
pathogens like P. fluorescence, P. stutzeri,
Stenotrophomonas maltophilia, P. putida
and P. cepacia [8, 9].
Development of resistance in nonfermenters is multifactorial. Factors
involved are- mutations in genes encoding
porins,
efflux
pump
mechanisms,
penicillin binding proteins, chromosomal
beta lactamases [10]. Success of
antimicrobial therapy depends on the
appropriateness of the choice of antibiotics
that should be used on the basis of prior
knowledge of the susceptibility pattern of
the agent; therefore, this study was
conducted with an objective to identify
non-fermenting Gram negative bacilli
isolated from various clinical samples upto
genus and species level along with study
of
their
antimicrobial
sensitivity/
resistance pattern.
Materials and Methods:
This study was carried out in the
department of Microbiology on 200
samples of clinical specimens collected
from inpatients, admitted to various
departments of ANMMC, Gaya during a
period of 1 year study. A detailed history
of the patients was recorded including the
current underlying disease like Diabetes or
malignancy. The samples for the study
were collected from patients with NFGNB
infection, admitted during the period of
study. NFGNB was isolated from blood,
CSF and other body fluids. Patients with
colonisation of NFGNB with no apparent
clinical infection and isolates from
improperly collected samples were
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excluded from the study. The samples
were collected from respiratory tract (RT),
pus, wound, urine and blood.
Methodology
A preliminary (gram stain) examination
was carried out for RT, pus, wound and
urine samples, following which they were
incubated in appropriate media. The RT
samples were inoculated in 5% sheep
blood agar (BA), Macconkey agar (MA),
and chocolate agar (CA) which were
incubated overnight at 37◦ c and were
observed for growth for 48 hrs. The pus
and wound swab sample were plated on
5% sheep BA, MA, Thioglycollate which
were incubated overnight at 37◦ c and
were observed for growth for 48 hrs. For
the urine samples, gram stain smear was
made by placing a loopful urine sample on
a clean slide and allowed to air dry. These
samples were then plated by a 4mm loop
onto 5% sheep BA and MA for semiquantitative analysis. Isolates which were
significant in semi quantitative culture of
urine were included in the study. A Brain
Heart Infusion broth was used for blood
culture. The bottle was examined duly for
turbidity and subculture was made at
regular intervals on to BA, MA and any
growth was processed further for
identification. Cultures that showed
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growth in the first three days were
included in the study.
For identification of species, biochemical
tests were performed which include OF
medium (Hugh and Leifson), Nitrate
reducing broth, Citrate utilization test,
Growth at room temperature 25◦ c-30◦ c,
37◦ c, 44◦ c, Hemolysis on a 5% sheep
BA, Gelatin liquefaction and Hanging
drop preparation for motility testing.
Antibiogram was done by KIRBYBAUER disc diffusion method. Only those
NFGNB which grew either in pure culture
or as predominant growth were identified
in the study. All the tests were performed
with positive and negative control.
Results:
In the present study, 200 samples were
collected from clinical specimens with
local infections, Septicemia, Respiratory
tract infections, Urinary tract infections,
Ear infections, meningitis and cervicitis
samples from patients admitted to
ANMMC, Gaya.
Pus samples constituted majority of
specimens accounting for 45.5%. Urine
and Sputum samples accounted for 14% &
13% of specimens respectively. Stool,
Blood, Pleural fluid, Ascitic fluid and CSF
samples accounted for remaining 27.5%.

Table 1: Various samples from which NFGNB were isolated
Sample
Pus
Sputum
Ascetic fluid
Blood
Urine
Stool
Cervical discharge
Pleural fluid
CSF fluid

Number
91
26
7
15
28
12
5
8
8

%
45.5
13
3.5
7.5
14
6
2.5
4
4

Table 2: Bacterial species isolated under each clinical diagnosis
Species
Local RTI UTI GIT Post op Post traumatic Septicemia Total
Ps. aeruginosa 23
14
7
9
11
6
4
74
Ps. fluorescens 0
6
0
0
7
0
0
13
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Ac. baumanii
Mixed Group

9
23

7
12

4
19

5
9
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5
7

Out of all the cases, Pseudomonas
aeruginosa was isolated in 74 cases which
included 23 cases of local infection, 14
cases of respiratory tract infection (RTI), 9
cases of Gastrointestinal tract (GIT), 6
cases of post traumatic, 7 cases of urinary
tract infection (UTI), 4 cases of
septicaemia and 11 cases of postoperative
(post OP) infection. Pseudomonas
fluorescens was isolated from 13 cases
including 6 cases of RTI and 7 of post OP
infection. Acinetobacter baumanii was
isolated from 34 cases which included 9
cases of local infection, 7 cases of RTI, 5

2
4

2
5

34
79

cases each of GIT and post OP and 4 cases
of UTI and 2 cases each of post traumatic
and septicaemia. Mixed growth (Proteus
mirabilis, Proteus vulgaris, Citrobacter,
MRSA, E coli, Klebsiella, Enterococci,
Enterobacter species, Group A beta
haemolytic streptococci, Salmonella spp,
Shigellaspp) were seen a total of 79 cases
which included 23 cases of local infection,
19 cases of UTI, 12 cases of RTI, 9 cases
of GIT, 5 case of septicaemia, 7 cases of
post OP infection and 4 cases of post
traumatic infection.

Table 3: Antibiotic susceptibility pattern of NFGNB for penicillin group of drugs
Antibiotic
Penicillin
Amoxyclav
Carbenicillin
Piperacillin+Tazobactam
Netilmicin
Ticarcillin
Piperacillin

Sensitive
10
32
74
62
22
36
40

Resistant
126
104
62
74
114
100
96

Table 4: Antibiotic susceptibility pattern of NFGNB for cephalosporin group of drugs
Antibiotic
Cefuroxime
Cefotaxime
Ceftriaxone
Cefaperazone
Ceftazidime
Cefipime

Sensitive
16
34
58
66
72
58

The antibiotic susceptibility pattern for
various NFGNBs for penicillin group of
drugs is shown in Table 3 and 4. In the
decreasing order of frequency, the
NFGNB showed 54.41% sensitivity to
Carbenicillin, 45.58% to Piperacillin and
Tazobactam, 29.42% to Piperacillin,
26.48% sensitivity to Ticarcillin, 23.53%
sensitivity to Amoxyclav, 16.18%
sensitivity to Netilmicin and 7.36%
sensitivity to Penicillin. Maximum
resistance was exhibited against penicillin
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Resistant
120
102
78
70
64
78

(92.64% cases) and minimum against
carbenicillin (45.58% cases).
Ps. aeruginosa showed a sensitivity of
68.75% to Carbenicillin followed by
41.66% sensitivity to Piperacillin+
Tazobactam. Ps. fluroscens showed a unit
form sensitivity of 60% to Carbenicillin
and Piperacillin+Tazobactam. Acinetobact
erbaumanii showed a sensitivity of 40% to
Piperacillin+Tazobactam,
26.66%
sensitivity
to
Carbenicillin
and
Amoxyclav.
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The antibiotic susceptibility pattern of
NFGNB for cephalosporin group of drugs
is shown in Table 4. NFGNB showed a
sensitivity of 52.95% to Ceftazidime,
48.53% to Cefaperazonea and 42.65% to
Ceftriaxone. Maximum resistance was
observed for Cefuroxime and minimum for
Ceftazidime. Ps. aeruginosa showed a
sensitivity of 54.16% for Cefoperazone,
60.42% sensitivity for Ceftazidime,
49.84% sensitivity for Cefepime. Ps.
Fluorescens showed uniform sensitivity of
60% to Ceftriaxone, Ceftazidime, and
Cefaperazone. Ac. baumanii showed a
susceptibility of 46.66% to Ceftazidime,
53.34% to Ceftriaxone and 33.33% to
Cefepime and Cefaperazone.
Discussion:
NFGNB
are
ubiquitous
in
the
environment. They are now recognised as
important
healthcare-associated
and
opportunistic pathogens [14]. Bloodstream
infections by NFGNB pose a challenge for
clinicians as well as microbiologists where
there are limited facilities in the
laboratories for their identification and
also
because
of
their
emerging
antimicrobial resistance. The two most
frequently
encountered
organisms,
Pseudomonas
aeruginosa
and
Acinetobacter baumanii complex, were
also found in other studies [15,16].
In the present study, maximum NFGNB
isolates were obtained from pus samples
(45.5%) but variable isolation rates of
NFGNB from pus samples have reported
by other studies: Malini et al- 62.2%, Patel
et al- 58.6%, Gokale and Metgud 58.4%
[17-19]. Our results are much similar to
the results of and Benanchinmardi et al,
and Kalidas et al, who have reported it to
be 22% and 27.8% respectively [20,21].
In this study, 14% NFGNB were obtained
from urine samples. A study by Rajendra
et al shows similar results with the
isolation rate of NFGNB from urine to be
25.4% [22]. Jayapriya et al reported the
NFGNB isolates obtained from urine to be
Kumar et al.
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30.8% [23]. Many authors have reported
very less isolation rates of NFGNB from
urine samples. Benanchinmardi et al,
Malini et al and Patel et al have reported
NFGNB isolates obtained from urine as
11%, 11.9% and 11.8% respectively
[17,18,20]. A study by Gokale and Metgud
showed that only 8.2% NFGNB isolates
were obtained from urine samples [19].
In the present study, 13% NFGNB were
isolated from sputum samples. In studies
by Kalidas et al, Malini et al, Gokale and
Metgud the NFGNB reported from
endotracheal secretions were 18.4%,
16.4%, 6.8% and 7.8% respectively
[17,19,21]. In a study by Malini et al, and
Patel et al, NFGNB obtained from sputum
samples were 6.7% and 7% respectively
which also correlates with results of this
study [17, 18].
In this study, NFGNB isolated from blood
samples were 7.5%. Benanchinmardi et al,
and Aamal et al, have reported NFGNB
isolates obtained from blood as 6% and
8% respectively thus showing similarity
with the results of this study [20, 24]. On
the other hand, Sidhu et al, and Rajendra et
al, have reported higher isolation rate of
NFGNB from blood samples i.e.-36.3%
and 24.5% respectively [22, 25].
NFGNBs showed resistance of 47.05 % to
Ceftazidime, 51.47 % to Cefaperazone,
57.35% to Cefepime which are commonly
used by the clinicians in our hospital. Ps.
aeruginosa showed 27.08% resistance to
Ciprofloxacin in our study. In various
other studies by Taneja et al., AlgunU et
al., Prakash KS et al., Wong fu et al. and
Smitha S et al., it ranged from 12.5% to
83% [26-31].
Conclusion:
This study gives an alarming sign towards
high prevalence of multi drug resistant
NFGNB. It may be concluded that growth
of NFGNB cannot be overlooked and
should be confronted with high index of
suspicion. Precise identification of these
bacteria up to genus and species level,
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imperative
clinic
microbiological
correlation
and
careful
antibiotic
prescription shall go a long way in
improving clinical outcomes of patients.
References:
1. Winn W Jr, Allen S, Janda W, et al.
(eds.) Nonfermenting Gram negative
bacilli. In: Koneman’s color atlas and
textbook of diagnostic microbiology.
6th ed. vol. 91. USA: Lippincott
Williams & Wilkins Company,
2006:305.
2. Govan
JRW.
Pseudomonas,
strenotrophomonas, burkholderia. In:
Collee JG, et al (eds) Mackie &
McCartney
practical
medical
microbiology, 14th ed. New York:
Churchill Livingstone, 1996, pp.413–
423.
3. Steinberg JP and Rio DC. Gram
negative and Gram variable bacilli.
Princ Pract Infect Dis 2005; 2: 2751–
2768.
4. Gales AC, Jones RN, Forward KR, et
al. Emerging importance of multidrugresistant acinetobacter species and
Stenotrophomonas maltophilia as
pathogens in seriously ill patients:
genetic
patterns,
epidemiological
features and trends in the SENTRY
Antimicrobial Surveillance Program.
Clin Infect Dis 2001; 32: 104–113.
5. Mcgrowan JE Jr. Resistance in
nonfermenting Gram negative bacteria.
Am J Infect Control 2006; 34: 29–37.
6. Siou CS, Mario V, Lenie D, et al.
Identication of nonfermenting Gramnegative
bacteria
of
clinical
importance by an oligonucleotide
array. J Med Microbiol 2009; 58: 596–
605.
7. Wisplinghoff H, Bischoff T, Tallent
SM, et al. Nosocomial bloodstream
infections in US hospitals: analysis of
24,179 cases from a prospective
nationwide surveillance study. Clin
Infect Dis 2004; 39: 309–317.
8. Winn W, Allen S, Janda W, Koneman
E, Procop G, Schreckenberger P, et al.
Kumar et al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Nonfermenting Gram negative bacilli.
In: Koneman’s Color Atlas and
textbook of Diagnostic Microbiology.
6th ed. USA: Lippincott Williams and
Wilkins Company; 2006.
9. McGowan
JE.
Resistance
in
Nonfermenting
Gram-Negative
Bacteria: Multidrug Resistance to the
Maximum.
Am
J
Med.
2006;119(6):S29– S36.
10. Eltahawy AT, Khalaf RM. Antibiotic
resistance among gram-negative nonfermentative bacteria at a teaching
hospital
in
Saudi
Arabia.
J
Chemotherapy. 2001; 13:260-4.
11. Collee JG, Miles RS, Watt B. Tests for
identification of bacteria. In: Collee
JG, Fraser AG, Marmion BP, Simmons
A, editors. Mackie and McCartney
Practical Medical Microbiology. 14th
ed. Singapore: Churchill Livingstone;
2006:131-149.
12. Bauer AW, Kirby WM, Sherris JC,
Turck M. Antibiotic susceptibility
testing by a standardized single disk
method. Ame J Clin Pathol. 1966;
45:493-6.
13. Clinical and Laboratory Standards
Institute. Performance standards for
antimicrobial
susceptibility
testing;22nd informational supplement,
CLSI document M100-S22. Wayne
PA;2012.
14. Quinn JP. Clinical problems posed by
multi resistant nonfermenting Gramnegative pathogens. Clin Infect Dis
1998; 27(Suppl 1): S117–S124.
15. Paul D and Borah AK. Emergence of
non-fermenting Gram negative Bacilli
as multi-drug resistant septicaemic
pathogen in a tertiary hospital. Acta
Sci Microbiol 2020; 3: 1–15.
16. Nazir A, Peerzada BY and Sana I.
Spectrum of non-fermenting Gram
negative bacilli isolated from patients
with blood stream infections in a
tertiary care hospital
17. Malini A, Deepa EK, Gokul BN,
Prasad SR. Nonfermenting gramnegative bacilli infections in a tertiary

International Journal of Pharmaceutical and Clinical Research
697

International Journal of Pharmaceutical and Clinical Research

hospital in Kolar, Karnataka. J
Laboratory Physicians. 2009; 1:62-6.
18. Patel PH, Pethani JD, Rathod, SD,
Chauhan B, Shah PD. Prevalence of
non-fermenting Gram negative bacilli
infection in a tertiary care hospital in
Ahmedabad, Gujarat. Ind Jo Basic App
Med Res. 2013; 22:608-13.
19. Gokale
KS,
Metgud
CS.
Characterisation
and
antibiotic
sensitivity pattern of NFGNB from
various clinical samples in a tertiary
care hospital, Belgaum. J Pharma
Biomed Sci. 2012; 17:14-16.
20. Benachinmardi KK, Padmavathy M,
Malini J, Naveneeth BV. Prevalence of
non-fermenting Gram-negative bacilli
and their in vitro susceptibility pattern
at a tertiary care teaching hospital. J
Scientific Society. 2014; 41:162-66.
21. Kalidas RIT, Falguni NAG, Hirak JR,
Maity,
PK.
Prevalence
and
susceptibility
profiles
of
nonfermentative Gram-negative bacilli
infection in a tertiary care hospital of
Eastern India. Ind J ClinPrac.
2013;24(5):451-55.
22. Rajendra D, Ramana BV, Chaudhury
A. Spectrum of Non fermenting Gramnegative bacilli infection (excluding
Pseudomonads) in tertiary care
hospital. Inter J Biol. Med Res. 2012;
3:1902-4.
23. Jayapriya S, Lata S, Sumathi G. Nonfermentative gram-negative bacillicharacterisation and antibiotic resistant
pattern study from a tertiary care
hospital. Ind J Basic Applied Med Res.
2014;3(4):227-32.
24. Aamal GMA, Alaa FA, Thair AD.
Identification of non-fermenting Gram
negative bacilli from patients in AlDiwaniya City and detection of their
virulence factors. Inter J Advan Res.
2016;4(3):855-61.
25. Sidhu S, Arora U, Devi P. Prevalence
of non-fermentative gram-negative
bacilli in seriously ill patients with
bacteraemia. JK Sci. 2010; 12:168- 71.

Kumar et al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

26. Taneja N, Maharwal S, Sharma M.
Imipenem Resistant in Non-Fermenters
causing nosocomial Urinary tract
infection. Ind J Med Sci. 2003;
57:294–9.
27. Algun U, Arisoy A, Gunduz T,
Ozbakkaloglu B. The resistance of
pseudomonas aeruginosa strains to
flouroquinolone group of antibiotics.
Ind J Med Microbiol. 2004; 22:112–4.
28. Prakash KS, Chaudhary M, Kashyap
B, Kumari T, Sharma VK. Imipenem
resistant pseudomonas aeruginosa. A
preliminary report. J AcadClin Micro
biol. 2005; 7:27–30.
29. Touyz, L. Z., & Touyz, S. J. Kissing,
Saliva and Human Papilloma Virus:
Principles, Practices, and Prophylaxis.
Journal of Medical Research and
Health Sciences, 2020:3(9), 1078–
1086.
30. Fu W, Demei Z, Shi W, Fupin H,
Yingyuan Z. The susceptibility of nonfermentative Gram-negative bacilli to
cefperazone and sulbactam compared
with other antibacterial agents. Int J
Antimicrob Agents. 2003;22(4):444–8.
31. Lalitha P, Prajna VN, Srinivasan M,
Smitha S. Susceptibility trends of
Pseudomonas species from corneal
ulcers. Indian J Med Microbiol.
2005;23(3):168–71.

International Journal of Pharmaceutical and Clinical Research
698

