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Abstract 

Background: Gram-negative pathogens are an important cause of community and hospital-acquired 

infections throughout the world. Klebsiella pneumoniae has become one of the more common causes of 

these infections and one of the important aspects of Klebsiella associated infections is the emergence of 

multi-drug resistant strains particularly those involved in nosocomial infections or hospital settings. This 

study was done to determine the isolation rate of Klebsiella, their antibiogram and the presence of resistant 

strains from sputum samples.  

Aims and Objective: Isolation and Antimicrobial Susceptibility Pattern of Klebsiella Pneumoniae in a 

sputum sample with Lower Respiratory Tract infection suspected patients that are study were undertaken to 

detect the incidence of K. Pneumoniae isolated from different clinical specimens in the Department of 

Microbiology in NIMS Medical College Jaipur. 

Materials & Methods: A total number of 270 sputum samples were included in the 6-month 

study. Klebsiella was identified by standard microbiological techniques and antibiotic susceptibility testing 

was done by Kirby-Bauer disc diffusion method and interpreted as per CLSI guidelines.  

Results: A total of 270 cultures from sputum samples and a total of 41 Klebsiella pneumoniae were isolated 

thus culture positivity was 35.65%, and other organisms were 64.35%. A total of Klebsiella 

pneumonia isolates, 25 (60.9%) were from males and 16 (39.1%) were from females. Isolation rate was 

highest in the male patient then female patients were low rate found in this study. The more sensitive to 

Amikacin (90.24%), Meropenem (85.35%), Imipenem (80.48%). Isolates showed high resistance to 

Ceftriaxone (73.17%), Levofloxacin (70.73%), and Aztreonam (52.9%) and Ampicillin (100%) because it is 

intrinsic resistance. 

Conclusion: The data of this study may be used to determine trends in antimicrobial susceptibilities to 

formulate local antibiotic policies and overall to assist clinicians in the rational choice of antibiotic 

therapy.  
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Introduction 

Lower respiratory tract infections are among the 

most common infectious diseases of humans 

worldwide. Klebsiella pneumoniae has become 

one of the most common causes of these 

respiratory tract infections. Currently, drug 
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resistance to human pathogenic bacteria is 

frequently being reported worldwide
[1]

. 

Microorganisms develop resistant to both older 

and newer antibiotics. Bacteria are known to have 

an increasing ability to transmit and acquire 

resistance to these therapeutic drugs and also 

transferring the resistance from one bacteria to 

other resistant bacteria poses a threat to public 

health in such a way thereby increasing morbidity 

and mortality
[2]

.  

Antibiotics were considered to be the most 

effective therapeutic drugs to combat microbial 

infections. But as a result of the overuse, these 

have been an emergence and spread of multidrug-

resistant most strains of Enterobacteriaceae among 

different groups of microorganisms. Infections 

resistant bacteria are emerging threats all over the 

world both as hospital-acquired as well as 

community-acquired microorganisms
[3]

. 

Klebsiella is a Gram-negative, non-motile, 

capsulated, lactose fermenting, facultative 

anaerobe belonging to the Enterobacteriaceae 

family. It is the second most popular member of 

the aerobic bacterial flora of the human intestine. 

It is the most common causative agent of 

nosocomial and community-acquired infections. It 

is responsible for severe lobar pneumoniae. In 

both community and hospital settings resistant 

bacteria are emerging as a worldwide threat even 

in common infections. It is known to produce 

community-acquired pneumoniae especially in 

chronic alcoholics, urinary tract infection, wound 

infections, blood infections and infections in the 

intensive care unit
[4]

. Though K. pneumoniae is a 

commensal of the human intestine it can cause 

bronchopneumonia, ventilator-associated 

pneumonia in hospitalized patients, urinary tract 

infections, postoperative wound infections, 

bloodstream infections, etc
[5]

.  

Biochemically typical strains of Klebsiella 

pneumoniae are resistant to a wider range of 

antibiotics than are most Escherichia coli strains. 

They are nearly always naturally resistant to 

Ampicillin
[6]

 

 

Material and Methods 

Total of 270 sputum samples was collected and 

Klebsiella pneumoniae were identified by 

standard microbiological techniques and antibiotic 

susceptibility testing was done by Kirby-Bauer 

disc diffusion method and interpreted as per CLSI 

guidelines 2019 in the Department of NIMS 

Medical College Jaipur. 

 

Sample Collection and Culture: Sputum samples 

are collected in a sterile container and Sputum 

samples were aseptically inoculated on to Blood 

agar, Chocolate agar and MacConkey agar plates 

and incubated overnight at 37°C temperature. 

Klebsiella pneumoniae isolates were identified by 

their morphology and biochemical characteristics. 

Morphology of Klebsiella identified were large 

dome-shaped colonies on Blood and Chocolate 

agar and lactose fermenting mucoid colonies on 

MacConkey agar & Antibiotic susceptibility test 

on Muller- Hinton agar plate. In Gram staining, 

Gram-negative, short, blunt rods were seen. The 

biochemical characters identified were, Indole 

test-negative, Methyl red test-negative, Voges-

Proskauer test-positive, Citrate utilization test-

positive Urease test-Positive and Triple sugar 

iron-acid and abundant gas production from 

glucose, lactose, sucrose, and maltose, mannitol 

sugar fermentation tests
[7]

. 

Antibiotic susceptibility testing: The antimicrobial 

sensitivity of the test strains of Gram Negative 

antibacterial drugs was done using the Kirby-

Bauer disk diffusion method
[8]

. The commercial 

available antibiotic discs used for the study were 

Meropenem (10μg), Imipenem (10μg), Amikacin 

(30μg), Ceftriaxone (30μg), Levofloxacin (5μg), 

Co-trimoxazole (10μg), Ampicillin (10μg), 

Gentamycin (10μg), Ceftazidime (30μg), 

Ciprofloxacin (5μg), Tetracycline (30μg), 

Aztreonam (30μg), and Cefotaxime (30μg). 

Antimicrobial susceptibility of Klebsiella 

pneumoniae to different antibiotics is used and 

treat for pneumoniae infections. From 

antimicrobial susceptibility, and results are 

interpreted, considering the antimicrobial 
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susceptibility probable drug of choice is selected 

for Klebsiella Pneumoniae
[9]

. 

 

Results 

During the 6 months, a total of 270 sputum 

samples were processed for culture and sensitivity 

testing. Sputum samples of patients of all age 

groups and both sexes were processed. A total of 

41 Klebsiella pneumoniae were isolated thus 

culture positivity was 35.65%, and other 

organisms were 64.35% (Fig.1). A total of 

Klebsiella pneumonia isolates, 25 (60.9%) were 

from males and 16 (39.1%) were from females 

(Fig.2). Isolation rate was highest in the male 

patient then female patients were low rate found in 

this study, followed by above 60 years of males 

(48.0%) and 46-60 years females (37.5%) in this 

age group. The lowest rate of isolation was 

observed in males (4.0%) and females (6.2%) 

aged 0-15 years (Table No.1 & Fig.3). 

The more sensitive to Amikacin (90.24%), 

Meropenem (85.35%), and Imipenem (80.48%). 

Isolates showed high resistance to Ceftriaxone 

(73.17%), Levofloxacin (70.73%), Aztreonam 

(52.9%) and Ampicillin (100%) because it is 

naturally resistance for Klebsiella spp. (Table No. 

2 & Fig.4).. The present study reveals the 

frequency of isolation of Klebsiella pneumonia 

from sputum samples and their tendency towards 

antibiotic resistance.   

       

Fig.1: Distribution of Klebsiella pneumonia and other organism 

 
 

Fig.2: Distribution of sex wise 
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Table no. 1: Distribution of age group 

Age Male n=25 (%) Female n=16 (%) 

0-15 1 (4.0) 1 (6.2) 

16-30 2 (8.0) 2 (12.5) 

31-45 3 (12.0) 2 (12.5) 

46-60 7 (28.0) 6 (37.5) 

60-Above 12 (48.0) 5 (31.3) 

 

Fig. 3: Distribution of age group wise (%) 

 
 

Table No. 2: Distribution of antibiotic susceptibility pattern  

S.N. Antibiotics Sensitive (n=41) Resistant (n=41) 

1 Amikacin(30μg) 37 (90.24%) 4 (9.76%) 

2 Meropenem(10μg) 35 (85.36%) 6 (14.64%) 

3 Imipenem(10μg) 33 (80.48%) 8 (19.52%) 

4 Piperacillin- Tazo.(100/10μg) 29 (70.73%) 12 (29.27%) 

5 Ceftazidime(30μg) 21 (51.22%) 20 (48.78%) 

6 Ciprofloxacin(5μg) 20 (48.78%) 21 (51.22%) 

7 Cotrimoxazole(10μg) 19 (46.34%) 22 (53.66%) 

8 Gentamycin(10μg) 18 (43.90%) 23 (56.10%) 

9 Tetracycline(30μg) 18 (43.90%) 23 (56.10%) 

10 Cefotaxime(30μg) 16 (39.02%) 25 (60.98%) 

11 Aztreonam(30μg) 14 (34.15%) 27 (65.85%) 

12 Levofloxacin(5μg) 12 (29.27%) 29 (70.73%) 

13 Ceftriaxone(30μg) 11 (26.83%) 30 (73.17%) 

14 Ampicillin(10μg) 00 41 (100%) 

 

 

 

 

 

 

 

 

 

0 

10 

20 

30 

40 

50 

0-15 16-30 31-45 46-60 60-Above 

4 8 12 
28 

48 

6.2 12.5 12.5 

37.5 31.3 
Male 

Female 



 

Farkhanda et al JMSCR Volume 07 Issue 10 October 2019 Page 602 
 

JMSCR Vol||07||Issue||10||Page 598-604||October 2019 

Fig.4: Distribution of antibiotic susceptibility pattern 

 
 

Discussion  

The present study reveals that, total 41 Klebsiella 

pneumoniae were isolated thus culture positivity 

was 35.65%, and other organisms were 64.35% 

and Klebsiella pneumoniae infection was 

predominant organism isolated from the age-wise 

distribution of the clinical isolates of Klebsiella 

pneumoniae showed that most of (60.9%) were 

from males and the patients were from the elderly 

age group. 16 (39.1%) were from females 

Klebsiella infection was more commonly seen in 

persons aged above 60 yrs. age
[10]

.  

Male dominance of infection was observed in the 

age group above 60% years (48%), 45-60 years 

(28%) and 31-45 years (12%) than females 

(12.5%, 31.3%, and 37.5% respectively). The 

higher infection in males of >60 years was mainly 

associated with chronic obstructive pulmonary 

diseases (COPD), pneumonia and other 

respiratory diseases. Its compare to Shilpa K et al 

(2016) its results similar to our study
[11]

. 

Our find out 51 of more Amikacin (90.24%) and 

Carbapenems such as Meropenem (85.36%), and 

Imipenem (80.48%) were the most sensitive 

antibiotic against Klebsiella pneumoniae and 

compare between Shah RK et al and Shilpa K et 

al
[12]

.  

Significant high resistance to Ampicillin (100%), 

Ceftriaxone (73.17%), and Levofloxacin (70.73%) 

there are reports covering high levels of resistance 

of Klebsiella Pneumoniae and Ampicillin is 

naturally resistance to K. pneumonia. This study is 

compared to Okonko I.O.et al and Shilpa K et 

al
[13]

 

 This may be due to the production of β-lactamase 

enzymes which cause the hydrolysis of the β-

lactam ring resulting in inactivation of β-lactam 

antibiotics such as 3rd generation 

cephalosporins
[14]

. 

The β-lactam antibiotics dose, as well as the 

incidence of toxicity, subsequently reduced if 

beta-lactamase inhibitors are used it
[15]

. Another 

mechanism is associated with penicillin-binding 
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protein 2a (PBP2a), encoded by mecA2. Another 

gene involved in Penicillin resistance in 

Staphylococci is Blaz which encodes β-

lactamase
[16]

. 

 

Conclusion 

In conclusion, high antibiotic resistance of 

Klebsiella pneumoniae towards commonly 

employed antibiotics are the major reasons for 

prolonged infections, increased hospitalization, 

increased cost of therapy and enhanced morbidity 

and mortality rates.     

K. pneumoniae infection was predominant in 

males, 45-60 years and above 60 years of age. The 

common predisposing factors associated with 

Klebsiella pneumonia infection were chronic 

obstructive pulmonary diseases (COPD), 

pneumonia and other respiratory diseases. K. 

pneumoniae was found to be most sensitive to 

Amikacin, Meropenem, Imipenem, Piperacillin- 

Tazobactam, Ciprofloxacin, and Ceftazidime. 

Considering the antibiogram, Amikacin, 

Meropenem, Imipenem, and Piperacillin- 

Tazobactam should be preferred drugs for K. 

pneumoniae infection isolated from sputum. 

Regular surveillance of antibiotic susceptibility 

patterns may help to overcome the rash use of 

antibiotics a major cause of the emergence of drug 

resistance among K. pneumoniae and to develop 

antibiotic policies. The data of this study may be 

used to determine trends in antimicrobial 

susceptibilities to formulate local antibiotic 

policies and overall to assist clinicians in the 

antibiotic therapy patterns.  
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