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Abstract 
Introduction: Lower respiratory tract infections with multidrug resistant gram negative bacteria are hard to treat and cause high 

morbidity and mortality. This study gives an account of isolation of multidrug resistant bacterial pathogens causing Lower 

respiratory tract infections and their antibiogram, in this geographical area of North East India. 

Materials and Methods: A total of 500 samples were collected and processed following the standard protocol. Antibiotic 

susceptibility test were performed by disc diffusion method, from which multidrug resistant strains were detected as per the 

criteria.  

Results: Out of 190 Gram Negative Bacilli isolated, 76 (40%) strains were confirmed to be multidrug resistant. Klebsiella 

pneumoniae (45.61%) was the predominant multidrug resistant Gram Negative Bacilli isolated, followed by Pseudomonas 

aeruginosa (36.48%), Acinetobacter spp (33.33%) and Citrobacter spp (28.57%). The multidrug resistant strains exhibited 

considerable susceptibility to Amikacin (65.78%), Gentamicin (68.42%) and Levofloxacin (68.42%). The Carbapenems, Beta-

lactams and Beta-lactamase inhibitor combinations exhibited significant resistance in the present study. 

Conclusion: Klebsiella pneumoniae and Pseudomonas aeruginosa can be stated as the major causative agents of LRTI in this 

region. The present data represents the effective antibiotic agents against the MDR pathogens causing LRTI to be Amikacin, 

Gentamicin and Levofloxacin. Since none of the MDR strains attained a significant level of sensitivity against the tested 

antibiotics, specific treatment in our centre need to be decided based upon the antibiotic sensitivity profile of the isolate.  
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Introduction 
Lower respiratory tract infections (LRTI) is a broad 

description of a group of disease entities, encompassing 

acute bronchitis, pneumonia and exacerbation of 

chronic lung disease.1 It is one of the leading causes of 

the morbidity and mortality in developing countries due 

to the problems associated with the identification of the 

etiological agents and administration of appropriate 

treatment.2 In recent decades, the increasing prevalence 

of infections due to multidrug-resistant (MDR) gram-

negative bacilli constitutes a serious threat to public 

health due to slow pace of development of new 

antimicrobial agents offering limited treatment options. 

MDR gram-negative bacilli causing LRTI are 

associated with increased mortality and prolonged 

hospitalization, which results in a significant burden on 

healthcare system.3 MDR organisms may be associated 

with either symptomatic respiratory illness or 

asymptomatic carriage. Differentiating colonization 

from infections can be difficult and requires clinical 

correlation. The present study was undertaken to 

determine the prevalence of multidrug resistant gram 

negative bacilli causing lower respiratory tract 

infections and analyze the treatment options available 

from the antibiotic susceptibility pattern in this 

geographical area of North East India. 

 

 

Materials and Methods 
The study was conducted on approval from 

Institutional Ethical Committee, for duration of one 

year from January 2016 to December 2016 at Dr. BR 

Ambedkar Memorial Teaching Hospital, a tertiary care 

referral institution of the state of Tripura. A total of 500 

lower respiratory tract samples including sputum and 

Endotracheal (ET) aspirates were collected from both 

out patients and admitted patients attending various 

departments. 

The quality of sputum samples were assessed based 

on the gram stain findings with 25 or more leucocytes 

and less than 10 squamous epithelial cells per low 

power field being considered as good specimen and 

ideal for processing.4 The samples were inoculated onto 

presterile Blood agar, MacConkey agar and chocolate 

agar media plates by semi quantitative method. Blood 

agar and Chocolate agar plates were incubated in 5–

10% CO2 and MacConkey agar plates were incubated 

aerobically at 37°c for 18–24 hrs. The identification and 

characterization of the Gram negative isolates were 

based on colony morphology, Gram stain findings, 

motility test and a battery of biochemical tests which 

included catalase test, sugar fermentation tests, triple 

sugar iron agar reaction, indole production test, methyl 

red test, voges proskauer test, citrate utilization test, 

urease production test, oxidase test.5 Antibiotic 

susceptibility test was performed on the Gram negative 
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isolates by modified Kirby Bauer’s disc diffusion 

method following clinical and laboratory standard 

Institute (CLSI) guidelines.6 

On analysis of the antibiotic susceptibility pattern, 

MDR strains of the isolated Gram negative bacilli were 

detected by abiding to the criteria stating that those 

which are resistant to three or more antibiotic classes.7 

For quality control E.coli ATCC 25922, P.aeruginosa 

ATCC 27853 and K. pneumoniae ATCC 700603 were 

used. 

 

 

 

Results 
During the study period, out of 500 samples 

processed for culture, 470 samples were sputum and 30 

samples were endotracheal aspirates. A total of 200 

numbers of positive cultures yielded bacterial 

pathogens, of which 190 isolates were Gram negative 

bacilli. Klebsiella pneumoniae (60%) was identified as 

predominant pathogen followed by Pseudomonas 

aeruginosa (20%), Acinetobacter spp. (9.47%), 

Citrobacter freundii (7.36%) and Enterobacter spp., 

Escherichia coli and Edwardsiella spp. of 1.05% each, 

as shown in Table 1. 

 

Table 1: Spectrum and proportion of culture isolates of Gram negative bacilli 

Bacterial isolate Number of isolates in 

Sputum 

Number of isolates in 

Endotracheal aspirates 

Total Number of 

Isolates [N (%)] 

Klebsiella pneumoniae 106 08 114 (60%) 

Pseudomonas aeruginosa 30 08 38 (20%) 

Acinetobacter spp. 18 00 18 (9.47%) 

Citrobacter freundii 12 02 14 (7.36%) 

Enterobacter spp. 02 00 02 (1.05%) 

Escherichia coli 02 00 02 (1.05%) 

Edwardsiella spp. 02 00 02 (1.05%) 

 

The pattern of antibiotic susceptibility of the 

isolated Gram negative bacilli has been depicted in 

Table 2. It was observed that amikacin, gentamicin and 

levofloxacin were the most sensitive drugs to most of 

the isolates, ranging from 71.42% to 100%, except 

Pseudomonas aeruginosa which exhibited 52.63% 

sensitivity towards amikacin. Comparatively, the  

 

 

isolates showed lower level of sensitivity to Imipenem 

and piperacillin tazobactum, ranging from as low as 

21.05% to 100%. The widely prescribed cephalosporin 

group of antibiotics were considerably resistant, of 

which cefuroxime was highly resistant to the isolates, 

its sensitivity ranging from 0 to 42.85%, except 

Enterobacter spp.  

 

Table 2: Antibiotic sensitivity pattern of isolated gram negative bacilli [%(n)] 

Antibiotics Klebsiella 

pneumoniae 

(n=114 

Pseudomonas 

aeruginosa 

(n=38 

Acinetobacter 

spp. (n=18) 

Citrobacter 

freundii (n=14) 

Enterobacter 

spp. (n=2) 

Escherichia 

coli (n=2) 

Edwardsiella 

spp. (n=2) 

Piperacillin 

Tazobactum 

64.91% (74) 21.05% (08) 66.66% (12) 47.14% (08) 100% (02) 100% (02) 0.00% (00) 

Amikacin 91.22% 53.63% (20) 77.77% (14) 85.71% (12) 100% (02) 100% (02) 100% (02) 

Gentamicin 84.21% (96) 89.47% (34) 88.88% (16) 71.42% (10) 100% (02) 100% (02) 100% (02) 

Levofloxacin 82.45% (94) 84.21% (32) 100% (18) 71.42% (10) 100% (02) 100% (02) 100% (02) 

Ciprofloxacin 61.40% (70) 57.89% (22) 55.55% (10) 42.85% (06) 0.00% (00) 0.00% (00) 100% (02) 

Cefuroxime 24.56% (28) 31.57% (12) 11.11% (02) 42.85% (06) 100% (02) 0.00% (00) 0.00% (00) 

Ceftriaxone  63.15% (72) 42.10% (16) 77.77% (14) 57.14% (08) 100% (02) 0.00% (00) 0.00% (00) 

Ceftazidime 50.87% (58) 73.68% (28) 44.44% (08) 85.71% (12) 0.00% (00) 0.00% (00) 0.00% (00) 

Cefepime 54.38% 26.31% 22.22% 57.14% (08) 100% (02) 100% (02) 100% (02) 

Imipenem 75.43% 89.47% (34) 100% (18) 57.14% (08) 100% (02) 100% (02) 100% (02) 

 

MDR strains were detected in 76(40%) of the isolated 

Gram negative bacilli as illustrated in Fig. 1. 

 

 
Fig. 1: Prevalence of MDR GNB in LRTIs 

 

In our study 36.84% (28/76) of MDR pathogen 

causing LRTI were associated with risk factors which 

are depicted in Fig. 2. 

 

 

 

 

 



Anup Saha et al. Prevalence and antibiotic susceptibility pattern of multidrug resistant….. 

Indian Journal of Microbiology Research, October-December, 2018;5(4):538-542 540 

 
Fig. 2: Risk factors associated with MDR pathogen causing LRTI  
 

MDR strains were detected in Klebsiella pneumoniae (45.61%), Pseudomonas aeruginosa (36.48%), Acinetobacter 

spp (33.33%) and Citrobacter freundii (28.57%) as shown in Fig. 3. 

 

 
Fig. 3: Organism wise frequency of MDR GNB [%(n)] 

 

The overall antibiotic susceptibility pattern of the 

MDR Gram negative bacilli strains has been depicted in 

Table 3. It was observed that, the most resistant 

antibiotic was cefuroxime (89.47%), followed by 

ciprofloxacin (84.21%). Most of the strains exhibited 

considerable sensitivity to gentamicin (68.42%),  

 

 

levofloxacin (68.42%) and amikacin (65.78%). More 

than 60% of the MDR strains were resistant to the third 

and fourth generation cephalosporins. On the contrary, 

the MDR strains exhibited 44.73% and 78.94% 

resistance to imipenem and piperacillin tazobactum 

respectively. 

 

Table 3: Antibiotic susceptibility pattern of MDR Gram negative bacilli (N=76)  

Antibiotics Sensitive[%(n)] Resistant[%(n)] 

Piperacillin/Tazobactum 21.05% (16)  7 8 .94 % (6 0)  

Amikacin 65.78% (50)  3 4 .21 % (2 6)  

Gentamicin 68.42% (52)  3 1 .57 % (2 4)  

Levofloxacin 68.42% (52)  3 1 .57 % (2 4)  

Ciprofloxacin 15.78% (12)  8 4 .21 % (6 4)  

Cefuroxime 10.52% (8)  8 9 .47 % (6 8)  

Ceftriaxone 34.21% (26)  6 5 .78 % (5 0)  

Ceftazidime 39.47% (30)  6 0 .52 % (4 6)  

Cefepime 28.94% (22)  7 1 .05 % (5 4)  

Imipenem 55.26% (42)  4 4 .73 % (3 4)  

 

On analysis of antibiotic resistance pattern of the 

detected MDR strains of the Gram negative bacilli, it 

was observed that levofloxacin, gentamicin and 

amikacin are least resistant to all the MDR strains  

whereas piperacillin-tazobactum, ciprofloxacin and 

cephalosporin group of antibiotics are highly resistant 

to them.  

 

Discussion 
LRTIs are among the most common infectious 

diseases worldwide, of which the MDR pathogens are 

associated with high morbidity and mortality for all age 

groups. The World Health Organization has identified 

antimicrobial resistance as one of the three greatest 

threats to human health.8 With the recent knowledge 
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about the spectrum of pathogens and antibiotic 

susceptibility pattern, an empirical regimen can be 

formulated to administer in patients with an objective to 

reduce the risk of mortality and potential complications. 

In the present study, Gram negative bacilli were 

isolated from both Sputum and Endotracheal aspirates, 

the isolation rate being 38%. El Askary et al also 

reported 44.1% isolation of Gram negative bacilli from 

patients with LRTI.9 

Klebsiella pneumoniae (60%) was the predominant 

isolated Gram negative bacilli followed by 

Pseudomonas aeruginosa (20%), Acinetobacter spp. 

(9.47%) and Citrobacter freundii (7.36%). Klebsiella 

pneumoniae was the predominant isolated pathogen 

reportedin other studies by Biswas P et al and Tripathi 

P et al.10,11 Mannur S et al stated Pseudomonas 

aeruginosa to be the predominant pathogen in LRTI.12 

This variation in spectrum of organisms may be 

attributed to different geographical and clinical 

conditions with associated risk factors. 

In the present study, MDR strains were detected in 

40%of the Gram negative isolates which is in 

concordance with observation stated by Vishwanath et 

al(37%).1 But Gagneja et al reported 83% of MDR 

Gram negative bacilli isolated from lower respiratory 

tract of ICU patients.13 On the contrary, Deotale et al 

reported 26.9% of the isolated Gram negative bacilli 

were MDR.14 Among the isolated MDR Gram negative 

bacilli, we observed that 45.61% were Klebsiella 

pneumoniae followed by Pseudomonas aeruginosa 

(36.48%), Acinetobacter spp (33.33%) and Citrobacter 

freundii (28.57%). El Askary et al also reported similar 

observation, stating 45.5% of Klebsiella pneumoniae 

and 42.2% of Pseudomonas aeruginosa to be MDR.9In 

contrast to that Pseudomonas aeruginosa was the 

predominant MDR strains reported by Goel et al.15 

In respective of associated risk factors, the present 

study indicates that patients with multiple co-

morbidities (14.47%) are more prone to develop 

multidrug resistant bacterial infection. On the contrary, 

Mannur S et al stated Diabetes mellitus (8.5%) as 

predominant risk factor for LRTI.12 This variation could 

be explained by immune status of the patient as well as 

injudicious use of antibiotics which determine the 

bacterial drug resistance. Besides this other risk factors 

which are found in this study are diabetes mellitus 

(11.84%), Smoking (5.26%), COPD (2.63%), Alcohol 

and Hypertension 1.31% each. 

In most of the previous studies, the effective 

treatment choice of MDR Gram negative bacilli were 

reported to be carbapenems, beta lactamase inhibitors, 

aminoglycosides and piperacillin tazobactum. We 

observed a different scenario in the present study. On 

analysis of the antibiotic sensitivity pattern, it was 

observed that amikacin (65.78%), gentamicin (68.42%) 

and levofloxacin (68.42%) were the antibiotics which 

had higher sensitivity to the MDR pathogens. But 

comparatively, only 55.26% MDR isolates were 

sensitive to imipenem. The MDR isolates exhibited 

higher level of resistance against cefuroxime (89.47%), 

Ciprofloxacin (84.21%) and piperacillin tazobactum 

(78.94%). Viswanath et al reported that 69.7% of the 

MDR isolates were sensitive to amikacin, 38.9% to 

gentamicin, 27.4% to ciprofloxacin and 48.6% to 

piperacillin tazobactum.1 El Askary et al reported that 

59.9% of the Gram negative bacilli isolated from LRTI 

were sensitive to imipenem, 36.9% to amikacin, 28.9% 

to gentamicin and 37.8% to ciprofloxacin.9 

We observed that, the MDR isolates failed to attain 

a level of sensitivity of more than 70% against the 

tested antibiotics. This indicates that specific antibiotic 

therapy against MDR pathogens causing LRTI in our 

centre need to be decided based upon the antibiotic 

sensitivity profile of the isolate. However, in the period 

while waiting for the culture and sensitivity report, 

aminoglycosides and levofloxacin could be the drug of 

choice to initiate treatment of suspected cases of LRTI 

in our location. 

 

Conclusion 
Klebsiella pneumoniae and pseudomonas 

aeruginosa can be stated as the major causative agents 

of LRTI in this region. The present data represents the 

effective antibiotic agents against the MDR pathogens 

causing LRTI to be amikacin, gentamicin and 

levofloxacin. Since none of the MDR strains attained a 

significant level of sensitivity against the tested 

antibiotics, treatment in our centre need to be decided 

based upon the antibiotic sensitivity profile of the 

isolate. The cause of considerable prevalence of MDR 

strains need to be explored in this region by further 

studies.  
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