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INTRODUCTION: 
The  Nonfermentative  gram-negative  bacilli  (NFGNB)  such  as  
Pseudomonas  spp., Acinetobacter  spp.,  Burkholderia  spp.  are  a  
group  of  aerobic,  non-spore-forming  bacilli that  either  do  not  use  
carbohydrates  as  a  source  of  energy  or  degrade  them  through 

1metabolic  pathways  other  than  fermentation.   They  are  widely  
distributed  in  nature  as  saprophytes  or  as  commensals  and  act  as  

2opportunistic  pathogens  for  man.   Nonfermenters  are  being  
recovered  with  increasing  frequency  from  clinical  specimens  in  a  
higher  proportion  of  hospitalized  patients  suffering  from  illnesses  
like  urinary  tract infection,  ventilator  associated  pneumonia,  

3,4 surgical  site  infection  and  septicaemia. The predisposing  factors  
for  such  infections  are  diabetes  mellitus,  chronic  renal  failure, 
malignancy,  osteomyelitis,  cystic  brosis,  pneumonia  and  other  
immunosuppressive conditions,  presence  of  intravenous  or  urinary  
catheters,  duration  of  stay  in  intensive  care unit  (ICU),  

5,6,7mechanical  ventilation  and  recent  surgery.   They  can  also  be  
recovered from  hospital  environment  and   have  the  potential  to  
spread  from  patient-to-patient  via fomites  or  the  hands  of  health  

8care  personnel,  commonly  causing  device  related infections. 

Development  of  resistance  in  non-fermenters  are  multifactorial.  
Factors  involved  are mutations  in  genes  encoding  porins,  efux  
pump  mechanisms,  penicillin  binding  proteins, chromosomal  beta  

9   lactamases. NFGNB  are  innately  resistant  to  many  antibiotics  
and  have  been  documented  to  produce  extended  spectrum  β-

10lactamases  and  metallo-β-lactamases.   Nonfermenters  are  now  
resistant  to  many  routinely  used  antibiotics  and  even to  
cephalosporins  and  carbapenems.  Carbapenem  resistance  among  

11Pseudomonas  and Acinetobacter  is  of  major  concern.

Resistance  compromises  treatment,  prolongs  hospital  stay,  
12,13 increases  mortality  and healthcare  costs.  Resistance  to  

antibiotics  among  the  NFGNB  may  vary  widely  from place  to  
place  even  within  a  given  geographical  area  but  those  isolated  
from  the  hospital settings  are  often  multidrug  resistant.  Because  
of  these  variations  a  surveillance  of  the nosocomial  pathogens  for  
resistant  organisms  in  a  particular  hospital  set  up  is  needed  in 
order  to  guide  appropriate  selection  of  empirical  therapy  and  to  

14   develop  an  antibiotic policy. 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  

9susceptibility pattern  of  the  agent.   Therefore  the  aim  of  the  
present  study  was  to  isolate  and  identify NFGNB  from  clinical  
samples  and  their  antimicrobial  susceptibility  proles  in  a  tertiary 
care  teaching  hospital  of  Central  Gujarat,  India.

METHODS: 
This  cross  sectional  study  was  conducted  from  January  2022  to  
May  2022  in  the Department  of  Microbiology,  tertiary  care  
teaching  hospital,  Central  Gujarat.  A  total  of 7982  clinical  
samples  including  urine,  pus,  blood,  wound  swab  and  body  uids  
were received  &  Processed  according  to  standard  clinical  
laboratory  practices. The  isolates which  were  non-lactose  
fermenting  and  showed  alkaline  change  (K/K)  reaction  in  triple 
sugar  iron  agar  media  were  provisionally  considered  as  NFGNB.  

They  were  further identied  using  standard  protocols  for  
identication,  like  gram  staining  for  morphology, hanging  drop  
for  motility,  pigment  production,  oxidase  test,  catalase  test,  
Hugh-Leifson oxidative  fermentative  test  for  glucose,  lactose,  
sucrose,  maltose  and  mannitol,  nitrate reduction  test,  indole  
test,  citrate  utilization  test,  urease test,  utilization  of  10%  
lactose, lysine  and  ornithine  decarboxylation,  arginine  

1dehydrolation.

The  antibiotic  used  for  NFGNB  isolates  were  polymyxin  B (300 
μg),  meropenem (10 μg), imipenem (10 μg),  cefepime  (30 μg),  
doxycyclin  (30 μg),  amikacin  (30 μg),  levooxacin    (5 μg),  
ceftriaxone  (30 μg),  piperacillin+tazobactum  (100/10 μg),  
ceftazidime  (30 μg)  & ceftazidime+clavulanic acid  (30/10 μg),  
cotrimoxazole  ( trimethoprim / sulphamethoxazole 1.25/23.75 μg)  &  
gentamycin  ( 10 μg) .  Antimicrobial  susceptibility  test  was  
performed  by Kirby-Bauer  disc  diffusion  method  as  per  Clinical  

15Laboratory  Standard  Institute  guidelines (CLSI  M100) .

RESULTS: 
A  total  of  830  NFGNB  were  isolated  from  2603  culture  positive  
clinical  samples accounting  for  an  isolation  rate  of  31.9%  (Figure 
1).
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ABSTRACT
Background:  Nonfermentative  gram-negative  bacilli  (NFGNB)  have  emerged  as  a  major concern  for  nosocomial  infections.  Aerobic  
NFGNB  are  associated  with  life-threatening infections  and  emerging  as  multi  drug  resistant  nosocomial  pathogens.  Aim  of  this  study 
was  to  isolate  and  identify  NFGNB  in  all  the  clinical  samples  and  to  determine  their antibiotic  susceptibility  pattern.   The  Methods: 
cross  sectional  study  was  carried  out  over a  period  of  5  months.  Clinical  samples  were  processed  by  conventional  bacteriological 
methods  for  isolation  and  identication.  Susceptibility  testing  was  done  by  Kirby-Bauer disc  diffusion  method  as  per  Clinical  and  
Laboratory  Standard  Institute.   830 nonfermenters  (10.4%)  were  isolated  from  2603  culture  positive  clinical  samples.  Out  of Results: 
these  nonfermenters ,  most  were  Acinetobacter  spp.  (61.8%)  followed  by  Pseudomonas spp.  (37.1%),  Burkholderia  spp.  (1.1%) .  
Conclusions:  Timely  identication  of nonfermenters  and  monitoring  their  susceptibility  patterns  will  help  in  proper  management of  
infections  caused  by  them. 
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Figure 1: NFGNB  isolates  obtained  from  various  clinical  
specimens.
Age  limit  ranged  from  day  0  to  70  years,  males  were  477  and  
females  were  353  with Male  to female  ratio  of  1.35:1.  Maximum  
number  of  isolates  were  observed  in  the  age   Group  of  51-60  
years  and   31-40  years.  The  age  and  sex  distribution  is  shown  in  
Figure 2.

Figure  2: Bar  diagram  showing  age  and  sex  distribution  of   
Non  fermenting gram  negative  isolates
Wound  swab  was  the  most  common  specimen  (41.32%)  followed  
by  body  uids (15.06%),  sputum (13.85%),  Blood  (9.03%),  E.T.  
tube (8.69%),  Urine  (4.21%) , Other (3.51%),  Trecheostomy  tube  
(3.37%)  &  UVC  tip  (0.96%).  (Table 1).

Table 1:  Sample-wise  distribution  of  NFGN  isolates.

Acinetobacter  spp.  was  the  predominant  isolate  513  (61.8%)  
followed  by  Pseudomonas spp.  308  (37.1%)  and  Burkholderia  
spp. 9 (1.1%).  (Table 2).

Table 2: Prevalence  of   NFGN  isolates.

Among  the  NFGN  isolates,  Acinetobacter  spp.   showed  highest  
sensitivity  to  Polymyxin B (98.9%)  and  lowest  sensitivity  to  
Amikacin  (13%).  Pseudomonas  spp.  showed   highest  sensitivity  
to  Meropenem  (90%)  but  lowest  sensitivity  to  Ceftazidime  
(10%).  Burkholderia spp.  showed  100%  susceptibility  to  
Cotrimoxazole.  Out  of  308  Pseudomonas  spp.  isolates 64  (20.7%)  
were  labeled  as  multidrug  resistant.  About  100%  of  the  
multidrug  resistant pseudomonas  spp.  isolates  were  found  to  be  
susceptible  to  polymyxin  B  &  28  (43.7%) isolates  showed  
susceptibility  to  Meropenem.

Table 3 : Sensitivity  pattern  of  nonfermenters  to  antimicrobial  
agents.

DISCUSSION: 
Nonfermentative  gram-negative  bacilli  are  ubiquitous  in  
environment.  They  used  to  be considered  as  contaminants  or  
commensals  in  the  past.  They  have  now  emerged  as important  
healthcare – associated  and  opportunistic  pathogens  due  to  their  
frequent  isolation  from  clinical  materials  and  their  association  
with  various  diseases.  In  the  present study ,  out  of  2603  culture  
positive  samples  830  NFGNB  were  isloted  so  that  isolation rate  
of  NFGNB  was  31.9%   which  is  different  from  studies  done  by  

16 3Bruno  et  al  ,Malini  et  al ,  where  the  isolation  rate  was  2.18%  
and  3.58%  respectively . Nonfermenters  have  gained  importance  
as  causative  agents  of  nosocomial  infections having  intrinsic  as  
well  as  acquired  resistance  to  different  classes  of  drugs  used 

17frequently  in  clinical  practice  by  the  medical  practitioners.

Acinetobacter  spp.  being  the  commonest  isolate  followed  by  
18 Pseudomonas  spp.  from  high risk  areas.  In  our  study,  prevalence  

of  Acinetobacter  spp   was  more  in  high  risk  areas, possibly  due  
to  increased  colonisation  of  Acinetobacter  spp   in  hospital  
environment, including  humidiers,  nebulizers,  anaesthetic  
equipments, ventilators,  healthcare  workers etc.  causing  
nosocomial  opportunistic  infections  in  patients  with  severe  

18,19underlying illnesses.    In  other  clinical  areas,  Pseudomonas  spp.  
was  the  commonest  isolate ,  followed  by  Acinetobacter  spp.  Most  
of  the  isolates  were  from  surgery  and  orthopaedic wards,  where  
patients  with  road  trafc  accidents,  burn,  open  wounds,  
abscesses,  and surgical  site  infections  were  frequently  admitted. 

The  world - wide  resistance  pattern  of  nosocomial  pathogens  
shows  wide  variation  from country  to  country  and  within  the  

20same  country  over  a  period  of  time.   Proper identication  and  
detection  of  antibiotic  sensitivity  pattern  is  of  great  value  
because  of high  intrinsic  resistance  of  different  NFGN  isolates  to  
different  antimicrobial  agents. Therefore,  various  international  
authorities  emphasize  that  every  hospital  should  have antibiotic  

21policy  of  its  own.

CONCLUSION :
To  conclude,  despite  earlier  being  regarded  as  contaminants,  
NFGN  isolates   are  now emerging  as  important  pathogens  causing  
a  wide  range  of  nosocomial  infections. Identication  of  NFGN  
isolates  and  monitoring  of  their  susceptibility  proles  are  
essential  due  to  their  variable  sensitivity  patterns  and  to  help  in  
proper  management  of the  infections  caused  by  them. The  
interplay  between  multidrug  resistant  pathogens  and the  increasing  
number  of  immunocompromised   patients  pose  a  challenge  for  
the microbiologists  and  clinicians  likewise.  Since,  these  organisms  
have  great  potential  to survive  in  hospital  environment,  improved  
antibiotic  stewardship  and  infection  control measures  will  be  
needed  to  prevent  the  emergence  and  spread  of  drug  resistant  
NFGN isolates   in  healthcare settings.
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Samples No. of NFGNB (n=830) Percentage
Wound swab 343 41.32%
Body uids 125 15.06%
Sputum 115 13.85%
Blood 75 9.03%
ET tube 72 8.69%
Urine 35 4.21%
Other 29 3.51%
Trecheostomy tube 28 3.37%
UVC tip 8 0.96%

Isolates Number (n=830) Percentage
Acinetobacter spp. 513 61.8%
Pseudomonas spp. 308 37.1%
Burkholderia spp. 9 1.1%

Drug Acinetobacter 
spp.

Pseudomonas 
spp.

Burkholderia 
spp.

Polymyxin B 98.9% 89% -

Meropenem 92.3% 90% 84.2%

Imipenem 89.1% - -

Cefepime 72% 76% -

Ceftazidime - 10% 31.4%
Doxycycline 68% 14.4% 22%
Amikacin 13% 31% -
Levooxacin 76.9% 32% 58%
Ceftriaxone 23.1% 28.6% -
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Cotrimoxazole - - 100%
Piperacillin+Tazobactum 78.3% 48% -
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