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Abstract  
Background: Colistin is one of the last resort of antibiotics used specifically in the treatment of multidrug resistant gram 

negative bacilli. Though an older class of antibiotic with no use in last four decades, resurgence of colistin use is also causing 

emergence of colistin resistant gram negative bacilli. 

Objective: The aim of study was to find prevalence of colistin resistance and antibiotic susceptibility pattern of these colistin 

resistant strains isolated from different clinical specimens in a tertiary care hospital. 

Methods: The study included clinical specimens received from wards and Intensive Care Units (ICUs), during January 2015 to 

December 2015. The specimens were processed by standard method, bacteria were identified by VITEK 2 compact (Biomerieux, 

France) automation system and antimicrobial susceptibility testing was done with the same system to detect MIC for penicillins, 

β-lactam/ β-lactamase inhibitor, cephalosporins, carbapenems, aminoglycosides, quinolones, folate inhibitors, glycicyclins and 

polymixins. 

Results: Colistin resistance was observed in 9.98% of the clinical isolates. 51.81% of these colistin resistant strains were 

Pseudomonas spp. Tigecycline (41.50%) showed maximum sensitivity to colistin resistant strains. 

Conclusion: Colistin resistance (9.98%) found in the study is quite alarming. A restricted and rational use of the colistin is the 

need of hour. A combination of colistin and tigecycline may be useful to prevent further rise of pan drug resistant bacteria.  
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Introduction 
Antimicrobial resistance has become a major 

health issue with many clinical isolates showing limited 

or no susceptibility to currently available 

antimicrobials.1 Lack of effective treatments and the 

limited number of antibiotics in development to treat 

infections caused by these clinical isolates especially 

gram-negative bacilli, is a major concern.2,3 With no 

new development of antimicrobials with activity against 

multidrug-resistant (MDR) gram-negative bacteria, 

there is reemergence of older antibiotics like 

colistin.1,4,5  

Though colistin was first discovered in the 1940s, 

it was in use against problematic gram-negative 

bacteria until the late 1950s.2,3 Reports of 

nephrotoxicity and neurotoxicity, however, caused 

physicians to stop using the antibiotic, especially with 

the emergence of other antibiotics (e.g., 

aminoglycosides) that were less toxic.4,5 The drug was 

almost in hibernation for last five decades or so.5 But 

with emergence of MDR6,7 and pandrug-resistant 

(PDR)6,7 gram negative bacilli, there is revival of 

polymixin group of antibiotics especially colistin.6 

With widespread use of colistin there are reports of 

rapidly rising resistance against the antibiotic.8 There 

are many laboratory studies with prevalence of colistin 

resistance being ranging from 1.9% - 3.3%.9 The 

present study was therefore carried out in a rural part of 

western India to find out prevalence of  colistin 

resistance in a Tertiary Care Hospital. 

 

Material and Methods 
Study Design: Laboratory based prospective study.  

Study Period: From January 2015 to December 2015. 

 Settings: Study was carried out at Department of 

Microbiology, Krishna Institute of Medical Sciences, 

Karad. 

Inclusion criteria: Colistin resistant clinical isolates 

from various clinical specimens, were included in the 

study.  

Exclusion criteria: Repeat isolates from same patient 

from repeat specimen were excluded from study to 

avoid duplication of isolate. Also colistin sensitive 

strains were excluded from study. 

 

Methodology 
The clinical specimens received in Microbiology 

Department from ICUs and wards during this period 
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were included. Institutional ethical committee clearance 

was taken. The specimens included were pus, 

endotracheal secretions, sputum, urine, stool, 

cerebrospinal fluid, blood, and body fluids like ascitic 

fluid, peritoneal fluid, pleural fluid and other specimens 

like catheter tips, knee aspirate, corneal scrapings etc. 

Processing of the specimens was done on blood agar, 

chocolate agar, and MacConkey’s agar10. Bacterial 

colonies were identified by VITEK 2 compact 

(Biomerieux, France) automation system and 

antimicrobial susceptibility testing was done with the 

same system to detect minimum inhibitory 

concentration (MIC). For this antimicrobials used in the 

panel were tigecycline, meropenem, cefoperazone/ 

sulbactam, amikacin, minocycline, azitreonam, 

piperacillin/ tazobactam, doripenem, cefepime, 

gentamicin, trimethoprim/ sulfamethoxazole, 

ceftazidime, levofloxacin, ciprofloxacin, imipenem, 

ertapenem, ticarcillin/ clavulanicacid, nalidixicacid, 

amoxicillin/ clavulanicacid, ceftriaxone, cefuroxime, 

ampicillin, and colistin. 

Interpretation of test was done as per CLSI (2015) 

guidelines11. Colistin resistance was defined as MIC of 

≥ 4 μg/ml.11,12 Quality control of the test was done by 

standard ATCC strain E.coli 25922, P. aeruginosa 

2785311. Results of all colistin resistant strains, isolated 

during study period were included for data analysis in 

the study. For this, software MS Excel was used. 

 

Result 
Total 3596 gram negative bacilli were isolated in 

the study period. While 3237 (90.02%) were sensitive 

to colistin while 359 (9.98%) were resistant. (Table 1) 

Table 2 shows frequency of distribution of colistin 

resistant isolates. Maximum 186(51.81%) were 

Pseudomonas spp., while Proteus spp.62 (17.27%), 

Acinetobacter spp.42 (11.69%) were next most number 

of isolates. 

Among various clinical specimens (Table 2) pus 

152(42.34%) showed maximum colistin resistant 

isolates, while 71(19.78%) were isolated from catheter 

tips and 60 (16.71%) were isolated from urine. 

Pus (Table 2) was the major contributory source 

for isolation of Acinetobacter spp, Citrobacter spp., 

Esch.coli, Klebsiella spp, Proteus spp. and 

Pseudomonas spp. Colistin resistant Enterobacter spp. 

were most isolated from catheter tips. 

253 (70.47%) off the total 359 colistin resistant 

strains were having MIC value of ≥ 16μg/ml (Table 3) 

31% (n=110) of the bacteria were isolated from 

clinical specimens received from ICUs while 69% 

(n=249) were from different wards in the Hospital. 

Table 4 showed antimicrobial sensitivity pattern of 

gram negative colistin resistant bacilli. Maximum 

sensitivity was for tigecyclin 41.50% (n = 149) 

followed by meropenem 34.56% (n=122) & 

cefoperazone/sulbactam 121 (33.70%). 

Sensitivity to other antimicrobial groups like 

cephalosprins, quinolones, was less than 30% to other 

antimicrobials. All the strains were resistant to 

ampicillin. Other carbapenem antimicrobials like 

imipenem and ertapenem showed 23.51% and 22.22% 

of sensitivity only. 

 

Table 1: Colistin Resistance of Bacterial Isolates 

Colistin Bacterial isolates 

(n) 

Percentage 

(%) 

Sensistive 3237 90.02 

Resistant 359 9.98 

Total 3596 100 
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Table 2: Distribution of frequency of colistin resistant gram negative bacilli in various clinical specimens 

Specimen Acinetobacter 

spp 

Citrobacter 

spp. 

Enterobacter 

spp. 

Esch. coli Klebsiella 

spp 

Proteus spp. Pseudomonas 

spp 

Serratia spp. Total 

Blood 1 0 0 0 0 0 2 2 5 

Catheter Tip 11 2 3 5 6 12 31 1 71 

CSF 0 0 0 0 0 0 4 0 4 

ETT 7 1 0 1 1 1 21 1 33 

Peritoneal fluid 0 0 0 0 0 1 0 0 1 

Pus 11 3 2 5 13 42 76 0 152 

Sputum 7 0 1 2 4 0 19 0 33 

Urine 5 0 0 4 12 6 33 0 60 

Total 42 6 6 17 36 62 186 4 359 

 

Table 3: Frequency of colistin resistant isolates with MIC value 

MIC Value ug/ml Number 

(n) 

Percentage 

(%) 

4 66 18.38 

8 40 11.15 

>=16 253 70.47 

Total 359 100 

 

Table 4: Antimicrobial sensitivity pattern of colistin resistant gram negative bacilli 

Antibiotics Sensitive Resistant Sensitive % Resistance % 

Tigecycline 149 210 41.50 58.50 

Meropenem 122 231 34.56 65.44 

Cefoperazone/Sulbactam 121 238 33.70 66.30 

Amikacin 110 241 31.34 68.66 

Minocycline 94 209 31.02 68.98 

Azitreonam 40 91 30.53 69.47 

Piperacillin/Tazobactam 106 248 29.94 70.06 

Doripenem 72 171 29.63 70.37 

Cefepime 105 253 29.33 70.67 

Gentamicin 96 263 26.74 73.26 

Trimethoprim/ Sulfamethoxazole 92 265 25.77 74.23 

Ceftazidime 76 226 25.17 74.83 

Levofloxacin 73 230 24.09 75.91 

Ciprofloxacin 86 273 23.96 76.04 
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Imipenem 83 270 23.51 76.49 

Ertapenem 10 35 22.22 77.78 

Ticaicillin/ Clavulanic Acid 25 117 17.61 82.39 

Nalidixic Acid 8 48 14.29 85.71 

Amoxicillin/ Clavulanic Acid 6 50 10.71 89.29 

Ceftriaxone 2 54 3.57 96.43 

Cefuroxime 2 54 3.57 96.43 

Ampicillin 0 53 0.00 100.00 

Colistin 0 359 0.00 100.00 
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Discussion  
Colistin is used as last resort of antimicrobials 

especially in the present worrisome therapeutic scenario 

of MDR and PDR (pan dug resistant) gram negative 

infections.13 In fact there is resurgence in use of the 

colistin all over world including India.1,14 The drug act 

on outer cell membrane of gram negative bacteria and 

releases lipopolysaccharides.15 This in turn results in to 

disruption of cell membrane leading to leakage of cell 

content, causing cell lysis and finally cell death.4,5 

Within years after the reuse of colistin, there have 

been reports of colistin resistant strains. 16 

Indiscriminate antibiotic use in India is leading to cases 

of bacteria resistant to colistin. In the present study, 

prevalence of colistin resistant gram negative bacilli 

(n=359) was 9.98%. In a review published in 2007, 

percentage of colistin resistance ranged from 1.9% -

3.3%.9 Taneja et al in a study from North India found 

16% of the carbapenem resistant MDR strains were 

resistant to both tigecycline and colistin.17 Chand 

Wattal et al from a tertiary care hospital in North India 

showed that 8% of the Pseudomonas aeruginosa were 

colistin resistant.18  

In a study from Kuwait, 12% of resistance among 

acinetobacter baumannii was observed.19  

A series of 13 patients with colistin resistance has 

been reported from South India (Gafur et al).8 

Adaptive or mutational mechanism is the basis for 

development of colistin resistance in gram negative 

bacilli.1,13 Mutations result in alteration in outer 

membrane of gram negative bacilli which is the site of 

colistin action.1 Also plasmid mediated  colistin 

resistance has been established in animal foods, and 

humans.20,21 In India there is widespread veterinary use 

of colistin. All this may explain the present high level 

resistance of almost 10% to colistin in this rural 

agriculture area of western India.  

Pseudomonas spp. (n=186) was major gram 

negative colistin resistant bacilli in the study. 

Acinetobacter spp.(n=42), Klebsiella spp.(n=36) 

Esch.coli (n=17) also showed quite a few colistin 

resistant strains. Infections caused by colistin resistant 

gram negative bacilli has been reported in many studies 

in recent years.22,23 A large number of resistant strains 

(n=62) out of 359 colistin resistant isolates were 

Proteus spp. which shows intrinsic resistance.23 Pus was 

major contributing source for colistin resistant isolate. 

This may be explained on the basis of polymicrobial 

nature of pus.24 

Increased MIC value of ≥ 16 μg/ml of 70.47% of 

the colistin resistant isolates suggest of high level of 

resistance.25 This also suggest of sudden emergence of 

colistin resistance.25 Besides presence of this resistance 

in critically ill patients in ICU, what was alarming was 

isolation of colistin resistant bacilli (69%) from patients 

admitted in various wards. This points fingers towards 

resurgent use of the antibiotic colistin not only at 

tertiary reference centre but also at private health sector 

in this region of India.  

Tigecycline do remain as one of the last resort of 

the antimicrobials to colistin resistant clinical isolates. 

But threatening situation was 210 (58.50%) clinical 

isolates were resistant to tigecycline which fulfills 

definition of pan drug resistance.8 So whether we have 

already reached preantibiotic era again?  

Carbapenem group showed sensitivity ranging 

from 22.22% to 34.56% only, in colistin resistant 

isolates. This coexistence of carbapenem and colistin 

resistance has been reported from many parts of 

world.23,26  

 

Conclusion 
Colistin still remains as one of the last resort of 

antimicrobials in the treatment of MDR gram negative 

bacilli with no new antimicrobial development in near 

future. But there is worrisome therapeutic scenario; 

with emergence of colistin resistant clinical isolates as 

almost 9.98% of the clinical isolates were resistant in 

present study. Tigecycline will be useful in colistin 

resistant cases. Microbiologist, consultant and hospital 

infection control committee should work together to 

prevent further rise in the drug resistance against this 

last resort of antimicrobials. A restricted and rational 

use of the colistin is the need of hour. 
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