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Abstract  
Introduction: Klebsiella pneumoniae has been associated with different types of infections and one of the most 

important aspects of Klebsiella is the emergence of multi drug resistant strains particularly those involved in 

nosocomial diseases. 

 Materials and methods: A total number of 800 sputum, 148 pus and 850 urine samples from September 2013 to 

August 2014 were included in the study. Isolates of Klebsiella pneumoniae were identified by their standard 

microbiological techniques and were subjected to antibiotic sensitivity testing by modified Kirby-Bauer disc 

diffusion method. 

Results: Of the 1798 samples processed 410 (22%) samples were culture positive for various 

organisms. A total of 410 organisms were isolated, of them 157 (38%) were Klebsiella pneumoniae. The 

frequency of ESBL producers in our study was 70 (44%) of all Klebsiella isolates. 

Conclusion: The present study reveals 8.73% of isolation rate of Klebsiella pneumoniae from various clinical 

samples with highest sensitivity to amikacin and highest resistance to cefotaxime and ceftriaxone. Prevalence of 

ESBLs among members of Enterobacteriaceae constitutes a serious threat to the current beta-lactam 

therapy,leading to treatment failure. There is an urgent need to emphasize rational use of drugs to minimize the 

misuse of available antimicrobials. 

 

I. Introduction 
Klebsiella pneumoniae (Klebsiella) are ubiquitously present and reported worldwide. In recent years, 

Klebsiella have become important pathogens in nosocomial infections 
[1]

, which have been well documented in 

United States 
[2]

 and India
 [3]

. Epidemic and endemic nosocomial infections caused by Klebsiella species are 

leading causes of morbidity and mortality 
[4]

. 

Klebsiella pneumoniae is a Gram-negative, non-motile, encapsulated, lactose fermenting, facultative 

anaerobic, rod shaped bacterium found in the normal flora of the mouth, skin and intestines 
[5]

. Klebsiella is most 

frequently recovered from clinical specimens and can cause a classic form of primary pneumonia and a variety 

of extrapulmonary infections, including enteritis and meningitis in infants, urinary tract infections in children 

and adults and septicaemia
[6]

. 

Extensive use of broad-spectrum antibiotics in hospitalized patients has led to both increased carriage 

of Klebsiella and the development of multidrug-resistant strains that produce extended–spectrum beta-

lactamases (ESBLs)
 [7]

. In recent years, there has been an increase in the incidence and prevalence of ESBLs
 [8]

. 

ESBLs have emerged as a major problem in hospitalized patients worldwide and have been involved in 

epidemic outbreaks in many institutions in Europe and USA and constitute a serious threat to the current β-

lactam therapy as these enzymes cause resistance to most penicillins, cephalosporins and aztreonam
[9]

.
  

ESBLs 

are distinguished into more than 30 types based on their physical properties and all are inhibited by clavulanate, 

sulbactam and tazobactam, a property which has been used to detect them in the laboratory 
[10]

.
 

Reports of treatment failure of nosocomial infections due to ESBL-producing organism are emerging. 

The ESBL-producing organisms are often multidrug resistant, as the plasmids producing ESBLs can carry 

resistance to other antibiotics 
[11]

. 

The objective of this study was to assess the prevalence of Klebsiella from different clinical specimens, 

their antibiotic susceptibility pattern and the extended spectrum beta-lactamase (ESBL) production among such 

isolates. 

 

II. Materials and Methods 
This study was carried from September 2013 to August 2014 at the Department of Microbiology in 

Maharajah’s Institute of Medical Sciences, Vizianagaram. A total of 800 sputum, 148 pus and 850 urine samples 

were collected during this period with universal safety precautions and were transported to the laboratory 
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without delay. The pus samples were either aspirated by disposable syringes or collected onto sterile cotton 

tipped swabs. Sputum and clean voided midstream urine was collected into screw top containers 
[12]

. 

Sputum, pus and urine samples were inoculated on Blood agar and Mac Conkey agar and incubated 

overnight at 37ºC. Klebsiella pneumoniae strains were identified by their morphology and biochemical 

characteristics. Morphology of Klebsiella pneumoniae identified were large, dome-shaped, mucoid colonies on 

blood agar and lactose fermenting colonies on Mac Conkey agar. In Gram-staining, Gram-negative, short, 

plump, straight rods were seen. The biochemical characters identified were negative indole test, negative methyl 

red test, positive Voges-Proskauer test, positive citrate utilization test, positive urease test, acid and abundant 

gas production from glucose, lactose, sucrose, maltose and mannitol sugar fermentation tests .
[5] 

 

Antimicrobial susceptibility testing: Antibiotic sensitivity of clinical Klebsiella pneumoniae isolates 

was done by Bauer’s and Kirby’s disc diffusion method according to the CLSI guidelines 2015 (CLSI, 2015)
[13]

. 

Commercially available antibiotics, amoxyclav - 10mcg, amikacin - 30mcg, ampicillin+sulbactum - 

10mcg/10mcg, cefotaxime - 30mcg, ceftriaxone - 30mcg, gentamicin - 10mcg, ofloxacin - 5mcg were used.  

NCCLS screening test 

Isolates showing an inhibition zone size of ≤25 mm with cefriaxone (30 μg) and ≤27 mm with cefotaxime (30 

μg) were identified as potential ESBL producers. (NCCLS Screening test)
[14]

. 

 

III. Results and Discussion 
A total of 1798 sputum, pus and urine samples were processed during our study period. Four hundred 

ten bacterial isolates were obtained from culture positive samples (Table-1). Of them 157 (38%) were Klebsiella 

pneumoniae (Table -2). The sensitivity and resistance pattern of the Klebsiella isolates to various antibiotics in 

our study is shown in the Table-3. 

Of the 157 Klebsiella isolated, 70 (44 %) were ESBL producers, 13 isolates were from pus samples, 

constituting 52% of all pus isolates, 37 were from sputum samples constituting 39 % of all sputum isolates and 

20 were from urine samples constituting 52 % of all urine samples(Table- 4). 

Risk factors associated with ESBL production include – prolonged hospital or intensive care stay, use 

of multiple courses of antimicrobial therapy, particularly extended spectrum cephalosporins. Hence, 

indiscriminate use of cephalosporins and broad spectrum antibiotics should be avoided. 

In the present study culture positivity for Klebsiella in sputum was 50.2% which is little higher than 

Asati et al (2013)
[15]

 followed by 31.14% in urine samples which is in agreement with R.Sarath Babu et al 

(2012)
[16]

 and 24.75 % in pus samples, which is similar to Valarmathi et al (2013)
[17]

. Most of the isolates in our 

study were not multidrug resistant. The frequency of ESBL producers in our study was 70 (44%) of all 

Klebsiella isolates.  

Our study showed good sensitivity to amikacin, accounting for 89% of sputum and 88% of pus 

samples. Sensitivity to ampicillin and sulbactam was good in urine samples accounting to 85%. Sensitivity to 

quinolones was moderate in our study. 

 

IV. Conclusion 
The present study reveals 8.73% of isolation rate of Klebsiella pneumoniae from various clinical 

samples with highest sensitivity to amikacin and highest resistance to cefotaxime and ceftriaxone. ESBL isolates 

of Enterobacteriaceae family is a major problem worldwide. Indiscriminate use of third generation 

cephalosporins to treat Gram negative bacterial infection is partly responsible for the emergence of resistance to 

beta – lactam antibiotics. Strict adherence to the hospital antibiotic policy and good infection control practices 

can play a significant role in reducing the emerging drug resistance. However only screening tests were 

performed for detection of ESBLs in our study, confirmatory studies are required for further evaluation. 
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Table.1: Total number of organisms isolated 
Sample Total number  

of samples 

 

Number of culture 

positives 

% of culture positives 

Sputum  800 
 

187 23.3% 

Pus 148 

 

101 68.2% 

Urine  850 
 

122 14.3% 

Total 1798 

 

410 22% 

 

Table 2: Culture positivity of Klebsiella pneumoniae 
Sample  

 

Total number of  isolates 

 

Klebsiella positivity Percentage 

Sputum 
 

187 
 

 

94 50.2% 

Pus 

 

101 

 
 

25 24.75% 

Urine 

 

122 

 
 

38 31.14% 

Total 

 

410 

 

 

157 38% 

 

Table 3:  Antibiotic sensitivity pattern of Klebsiella pneumoniae 
Antibiotic 

 

 

Sputum 

 

Pus Urine 

 
R% 

 
S% 

 
R% 

 
S% 

 
R% 

 
S% 

Ceftriaxone 76% 

 

24% 64% 36% 68% 32% 

Cefotaxime 88% 
 

12% 64% 36% 63% 37% 

Amoxyclav 79% 

 

21% 52% 48% 57% 43% 

Ampicillin Sulbactam 34% 
 

66% 12% 78% 15% 85% 

Gentamicin 36% 

 

64% 32% 68% 52% 48% 

Amikacin 11% 
 

89% 12% 88% 36% 64% 

Ofloxacin 25% 

 

75% 20% 80% 63% 37% 
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Table 4:  ESBL positivity of Klebsiella isolates 
Sample 

 

Klebsiella isolates ESBLpositivity % of ESBLPositivity 

Sputum 

 

94 37 39% 

Pus 

 

25 13 52% 

Urine 

 

38 20 52% 

Total 

 

157 70 44% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


