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Nonfermenting gram-negative bacilli (NFGNB), which are saprophytic in nature, have emerged as important healthcareassociated pathogens. The main reason for concern about the prevalence of NFGNB is their tendency of being multidrug resistant.
Keeping this in mind, this study was done to evaluate the NFGNB isolates from clinical samples. The nonfermenters were identi ed
using a standard protocol that included tests for motility, oxidase production, oxidation-fermentation test, gelatin liquefaction,
etc. Antibiotic susceptibility pattern (ABST) was evaluated using Kirby-Bauer disk diffusion method. Identi cation and ABST of
some isolates was done using VITEK Automated system. The clinical signi cance was assessed by using various criteria.
Pseudomonas aeruginosa and Acinetobacter spp were the most common isolates. Pus was the most common clinical sample.
NFGNB are emerging as important opportunistic pathogens. Hence, proper management of infection is necessary to avoid
emergence of drug resistance.
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Introduction
Non-fermenting Gram negative bacilli (NFGNB) are a diverse group
of heterogeneous, aerobic, non-sporing Bacteria which are
saprophytic in nature. These group of organisms do not utilize
carbohydrate as a source of energy by fermentation and hence
termed as 'Non-ferments'. However, they may utilize carbohydrate
by oxidative method 1 .The NFGNBs have been de ned as all
aerobic Gram negative rods that show abundant growth within 24
hours on the surface of TSI medium but neither grows in nor
acidi es the butt of the media.1 This heterogeneous group includes
organisms like Pseudomonas spp, Acinetobacter spp, Alkaligene
spp, Stenotrophomonas maltophilia, Burkholderia cepacia
complex, etc.
Unlike, Enterobacteriaceae, the NFGNBs do not t into a single
family in a well characterized genera therefore the correct
taxonomic placement of many NFGNB remains unresolved.
However, DNA homology studies play an important role in the
classi cation of bacteria. The major NFGNB are classi ed into 15
families. There are several schemes of identi cation of NFGNBs1, 2.
The most important scheme of classi cation was given by King and
Weaver-this was the rst scheme for identifying aerobic GNB,
developed by the late Elizabeth O' King. It uses simple and less
complex media. It is economical and is the most commonly used
scheme of identi cation. It follows utilization of glucose, ability to
grow on MacConkey, oxidase activity, motility. Further grouping is
based on colony morphological features, pigment production,
Gram reaction and cellular morphology.
NFGNB can cause a wide variety of infections and account for
approximately 15% of all gram negative bacilli cultured from
clinical samples3. They are most commonly isolated from patients
with serious underlying disease who has abusive use of wide
spectrum antimicrobial agents, prolonged surgical procedures,
prolonged hospital stay, inadequate mechanical instrumentation
or tracheotomy, genitourinary instrumentation, in burns patients,
low birth weight babies. The infection is observed in extreme age
groups like neonates, children and geriatric age4. They are
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opportunistic pathogens causing nosocomial infections in
immunocompromised patients like pneumonia, meningitis, UTI &
wound infections 5. Among the species that are opportunist
pathogens in immunologically compromised host either by disease
or treatment, Pseudomonas aeruginosa is eminent, followed by
Acinetobacter baumanii, P. uorescence, P.stutzeri, Stenotr
ophomonas maltophilia, P.putida, P. cepacia 2.
The medical and surgical advances in the management of seriously
ill patients have increased the occurrence of NFGNB infections,
previously believed to be non-pathogenic to man. The pattern of
nosocomial infections dominated by resistant staphylococcus in
1950s has shifted to a predominance of infection due to GNB4.
NFGNBs are known to colonize rst and then they subsequently
invade the otherwise normally sterile site through trauma. It has
been noted that disruption of natural barriers as an important
route of entry of infections 6, 7. Rates of colonization increase in
hospitalized patients particularly in those who have been
hospitalized for extended periods or / and have received broad
spectrum antimicrobial therapy/chemotherapy 8.
Keeping these factors in mind, we had done this study to isolate
and identify non fermenting gram negative bacilli from clinical
samples and also to evaluate their antibiotic susceptibility pattern.
Material and Methods
A retrospective study comprising of 130 NFGNB isolated from
clinical samples, for a period of one year (January 2014 to
December 2014) was carried out in department of Microbiology in
a tertiary care hospital.
Sample collection and processing:
Samples like respiratory sample, urine, blood, pus and body uid
were collected aseptically. Samples were processed as per standard
microbiological techniques. All isolates of NFGNB were included in
the study.
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Isolation and identi cation:
Ÿ All the samples were inoculated on Blood agar and
MacConkey agar. NFGNB were identi ed as belonging to
different genus by Hanging drop preparation for motility
testing and Cytochrome oxidase. Other biochemical tests
done to identity the NFGNB were:
Ÿ All organisms showing growth but no change in TSI (Triple
Sugar Iron)
Ÿ Oxidative-Fermentation test using Hugh and Leifson medium
Ÿ Pigment production
Ÿ Indole production
Ÿ Citrate utilisation
Ÿ Nitrate reduction
Ÿ Esculin hydrolysis
Ÿ Decarboxylation tests
Ÿ Gelatin hydrolysis
Ÿ NFGNB were also identi ed by VITEK automated technique.
Antibiotic susceptibility testing:
Antibiotic sensitivity was done either by Kirby- Bauer disk diffusion
method as per CLSI9 guidelines or by VITEK automated method.
The various antibiotics used were Amoxycillin-Clavulinate 30 µg
(Amoxy-Clav), Ceftazidime 30 µg, Ceftriaxone 30 µg, Gentamycin
10 µg, Amikacin 30 µg, Cipro oxacin 5 µg, Piperacillin 100 µg,
Piperacillin-Tazobactum 100/10 µg (Pip-Tazo), Imipenem 10 µg,
Colistin 10 µg and Polymixin B. E. coli ATCC 25922 and P.
aeruginosa ATCC 27853 were used as the control strains.
Results
Out of a total of 130 isolates of NFGNB, majority of them were
isolated from patients belonging to age group of 60 – 80 years and
majority of the patients were male (65%). Among various samples
from which NFGNB were isolated, most common samples was pus
(33.80%) followed by urine (30%), sputum (21.50%), body uids
(7.60%) and blood (6.90%). Surgery ward (36.90%) was the most
common ward from where they were isolated. Pseudomonas
aeruginosa and Acinetobacter spp were the most common isolates
(Fig 1). The antibiotic susceptibility pattern of Pseudomonas
aeruginosa and Acinetobacter spp are as shown in Fig 2 and Fig 3
respectively.

Fig 1 Distribution of the NFGNB

Fig 2 Resistance pattern of Pseudomonas aeruginosa
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Fig 3 Resistance pattern of Acinetobacter spp.
Discussion
Non fermenting gram negative bacilli are considered as important
health care pathogens as they have emerged as multidrug resistant
microorganisms. In this study, most of the isolates of NFGNB were
isolated from pus and clinical conditions in which they were
isolated were UTI, ventilator associated pneumonia and
septicemia. Similar to our study, pus was the most common
specimen in the study done by Patel et al10 and Benachinmardi et
al11.
Similar to our study, Pseudomonas aeruginosa and Acinetobacter
spp. were the most commonly isolated NFGNB in several other
studies like Patel et al10, Benachinmardi et al11, Bhargava et al12,
Kalidas et al13 and Nautiyal et al14. Other isolates in our study were
S.maltophilia, Myroides spp, Sphingomonas spp and Burkholderia
cepacia.
Pseudomonas areuginosa showed maximum resistance to
cefotaxime, ceftazidime and lower resistance to amikacin, colistin
and polymixin B. In studies like Kalidas et al13, Nautiyal et al14 and
Juyal et al 1 5 , Pseudomonas aeruginosa showed higher
susceptibility to Amikacin and colistin. Unlike our study, Bhargava
et al12 shows higher resistance of Pseudomonas areuginosa for
Amikacin. Acinetobacter spp. showed maximum resistance to
amoxclav, ceftazidime, ceftriaxone, aminoglycosides and lower
resistance to Polymixin B, Imipenem and Colistin. These results are
similar to those shown by Kalidas et al13 and Nautiyal et al14.
In our study, carbapenamase activity was shown by 20.4% and
21.6% of Pseudomonas areuginosa and Acinetobacter spp.
isolates respectively. In various studies across the world resistance
to carbapenems varies between 4-60%15, with Imipenem resistant
P. aeruginosa (42%) and A .baumanii (18.5%) 8, 16. In Sharan et al.,
only 70.3% and 62.1% of Acinetobacter spp. and P. areuginosa
isolates respectively, showed sensitivity for Imipenem while the
remaining was resistant 17.
The increasing concerns regarding the prevalence of NFGNB are
mainly due to their multidrug resistance pattern. They exhibit
resistance not only to beta lactam and the other groups of
antibiotics, but also to carbapenems. In recent years due to the
indiscriminate & irrational use of antimicrobials, NFGNB have
emerged as important pathogens. Studies have con rmed a
relation between antibiotic exposure and emergence of antibiotic
resistant bacteria 8. Studies show that due to increase usage of
Imipenem in the past decade, Imipenem Resistance has emerged
among the NFGNB18. Moreover, inherent resistance of these
bacterial agents to commonly used disinfectants and there
tendency to colonize various surfaces have played a pivotal role in
their emergence as important nosocomial pathogens 1 9 .
Development of resistance by NFGNB is multifactorial. More than
one factor may be involved, like, mutations in genes encoding
porins, ef ux pump mechanism, Penicillin binding proteins,
Chromosomal β lactamase 20,21.
Conclusion
Ÿ NFGNB are emerging as important opportunistic pathogens.
These bacilli are intrinsically resistance to many antibiotics and
cause device related infections.
Ÿ NFGNB have potential to spread horizontally on fomites or
hands of medical personnel and will continue to pose a
challenge for clinicians in the future.
Ÿ Proper management of infection would avoid unnecessary
usage of antibiotics and emergence of drug resistance.
References
1.
2.
3.

Koneman EW, Alen SD, Janda WM, Schreckenbeiger PC, Winn WC. The Non
fermenting GramNegative Bacilli. In:Color Atlas and text book of Diagnostic
Microbiology.5th edition, Philadelphia: J.B.Lippincott, 1997;253-309.
Govan JRW. Pseudomonas, Stenotrophomonas, Burkholderia. In:Collee JG,Fraser
AG,Marimion,Simmons A,editors. Practical Medical Microbiology.14th edition,
India: Churchchill Livingstone 2006; 448-461
Siou, C.S., Mario, V., Lenie, D., Yu, F.W., Ya, L.C., Tsung, C.C. Identi cation of nonfermenting Gram-negative bacteria of clinical importance by an oligonucleotide

PARIPEX - INDIAN JOURNAL OF RESEARCH | 681

Volume : 6 | Issue : 4 | April - 2017
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

array. J. Med. Microbiol.,2009;58: 596-605
Gardener P, Grif n WB, Swartz MN, Kunz LJ. Nonfermenting Gram- Negative Bacilli
of Nosocomial Interest. Amer J Med 1970; 48:735-749.
Shareek et al. Antibiotic sensitivity pattern of blood isolates of Acinetobacter
species in a tertiary care hospital: A retrospective analysis. American journal of
infectious diseases 2012; 8 (1): 65-69
Yashodhara P,Shyamala S.Identi cation and Characterization of NonFermenters
From Clinical Specimens.Indian J Med Microbiol 1997; 15:195-197.
Kielhofner M, Atmar R L, Hamill RJ, Musher DM.Life-Threatening Pseudomonas
aeruginosa Infections in patients with Human Immunode ciency Virus
Infection.Clin Infect Dis 1992; 14:403-411.
Quinn JP. Clinical Problems Posed by Multiresistant Nonfermentating GramNegative Pathogens. Clin Infect Dis 1998; 27:117-124
Clinical and Laboratory Standards Institute (CLSI) document M100-S24.
Performance Standards for Antimicrobial Susceptibility Testing; Twenty-First
Informational Supplement. January 2014; Vol. 34: No. 1.
Patel P, Pethani J, Rathod S, Chauhan B, Shah P. Prevalence of nonfermenting Gram
negative bacilli infection in tertiary care Hospital in Ahmedabad, Gujarat. Indian
Journal of Basic & Applied Medical Research. 2013;2(6):608-613
Benachinmardi K, Padmavathy M, Malini J, Naveneeth B. V.Prevalence of nonfermenting Gram-negative bacilli and their in vitro susceptibility pattern at a tertiary
care teaching hospital. Journal of the Scienti c Society.2014;41(3):162-6
Bhargava D, Kar S, Saha M. Prevalence of Non-Fermentative Gram Negative Bacilli
Infection in Tertiary Care Hospital in Birgunj, Nepal.International journal of Current
Microbiology and Applied sciences.2015;4(7):301-07
Kalidas R, Nag F, Raj H, Maity P. Prevalence and Susceptibility Pro les of
Nonfermentative Gram-negative Bacilli Infection in a Tertiary Care Hospital of
Eastern India. Indian Journal of Clinical Practice.2013;24(5):451-55.
Nautiyal S, Jauhari S, Goel N, Mahawal B S. Current Trend Of Nonfermenting Gram
Negative Bacilli In A Tertiary Care Hospital In Dehradun, Uttarakhand. International
Journal of Advanced Research.2014;2(2):322-328.
Juyal D, Prakash R, Shanakarnarayan S, Sharma M, Negi V, Sharma N. Prevalence of
non-fermenting gram negative bacilli and their in vitro susceptibility pattern in a
tertiary care hospital of Uttarakhand: A study from foothills of Himalayas. Saudi
Journal for Health Sciences.2013;2(2):108-112.
Taneja N, Maharwal S, Sharma M. Imipenem Resistant in Nonfermenters causing
Nosocomial Urinary Tract Infection. Ind J Med Sci 2003; 57:294-299.
Sharan H, Katare N, Pandey A, Bhatambare G, Bajpai T Emergence of Hospital
Acquired Carbapenem Resistant Non Fermenters in Teaching Institute. Journal of
Clinical and Diagnostic Research. 2016 Dec, Vol-10(12): DC20-DC23
Troillet N, Samore MH, Carmeli Y. Imipenem-Resistant Pseudomonas aeruginosa:
Risk factors and Antibiotic Susceptiblity Patterns. Clin Infect Dis 1997; 25:10941098
Perez F, Hujer AM, Hujer KM, Decker BK, Rather PN, Bonomo RA. Global challenge
of multidrug-resistant Acinetobacter baumannii. Antimicrob Agents Chemother
2007;5:3471-84.
Livermore DM. lactamases in Laboratory and clinical Resistance.Clin Microbiol Rev
1995; 8:557-584.
Hancock REW. Resistance Mechanisms in Pseudomonas aeruginosa and other Non
fermentative Gram-Negative Bacteria. Clin Infect Dis 1998; 27:93-99

682 | PARIPEX - INDIAN JOURNAL OF RESEARCH

ISSN - 2250-1991 | IF : 5.761 | IC Value : 79.96

There are many Gram-negative bacilli of medical significance. The most important of these are members of the family
Enterobacteriaceae. Other genera of medical importance include Vibrio, Campylobacter and Pseudomonas. Enterobacteriaceae.Â
More than 5% of hospitalized patients develop hospital acquired (nosocomial) infections, with members of the Enterobacteriaceae
responsible for a large proportion of these infections. Laboratory. Members of this family are moderate-sized, non spore-forming Gramnegative bacilli, and are either motile by means of peritrichous flagella or are non-motile. Non fermenting Gram negative bacilli like
Acinetobacter sp emerged as an important cause of infection. The aetiology of early onset and late onset sepsis was similar. The
proportion of resistance to common first and second line antibiotics like ampicillin (98.5%), gentamicin (84.4%), amikacin (65.6%) and
cefotaxime (81.3%) was high. Conclusions.Â Two areas of concern were the emergence of non fermenting Gram negative bacilli as
causative organisms and the alarming degree of antibiotic resistance observed for commonly used antibiotics. Keywords.Â Pathogens
associated with sepsis in newborns and young infants in developing countries. Pediatr Infect Dis J.
2009;28:S10â€“8.PubMedCrossRefGoogle Scholar. 9. Background: Aerobic nonfermenting gram-negative bacilli (NFGNB) are now
emerging as important uropathogens. Methods: This study was done to know the significance of NFGNB..Â Research Article Open
Access. Nonfermenting Gram-Negative Bacilli and Urinary Tract Infection -Sorting the Mystery of Infections Caused. Rachana Solanki1,
Reetika Dawar1 *, Devander Kumar Aggarwal2, Hena Rani1, Firdaus Imdadi1and Sanjeev Jasuja2. 1Department of Microbiology,
Indraprastha Apollo Hospitals, Sarita Vihar, New Delhi, India. 2Department of Nephrology, Indraprastha Apollo Hospitals, Sarita Vihar,
New Delhi, India. *Corresponding Author

