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Abstract 

Objective:The purpose of the study was to determine Klebsiella oxytoca's pattern of antibiotic 

resistance among clinical specimens.  

Methods:A total of 1683 clinical samples were processed. A modified Kirby-Bauer disc diffusion 

method was used to test for antibiotic sensitivity patterns. The double disc synergy test was used to 

confirm ESBL production among Klebsiella spp. 

Results:Of the 1683 clinical samples processed, 121 isolates were Klebsiella species. Thirty-two 

(32.2%) of these isolates were K. oxytoca which exhibited 100% resistance to Cefoxitin followed 

by Ceftazidime, Ciprofloxacin, Imipenem, Meropenem and Gentamicin by 86%, 67%, 59%, 56%, 

and 46% respectively which is comparable to K. pneumoniae whereChloramphenicol was 

determined to be the most promising medication, followed by Fosfomycin. 70% of the isolates of K. 

oxytoca had multidrug resistance. 

Conclusion:Hospitals should maintain a strict antibiotic policy in order to track the effects of 

growing bacterial resistance and take preventative measures against K. oxytoca. 
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INTRODUCTION  

During the past decade, there has been a rise in the clinical importance of nosocomial infections 

attributed to Staphylococcus aureus. Presently, there is also consideration given to gram-negative 

bacteria.(1)These bacteria's recent wide-scale outbreaks have been one of the main issues faced by 

both large and small hospitals. Klebsiella spp,of Enterobacteriaceae family is found on the mucosal 

surfaces of both humans and canines, as well as in water, food, and soil environments. It ranks as 

the second most common member of the Enterobacteriaceae family.(2) It has become well-known 

that this particular group of pathogens has the potential to seriously infect hospitalized 

people.(3)This organism's capacity to spread illness as a result of lengthy and intricate procedures 

that weaken the host's defenses.  

The utilization of multiple drugs is increasing.(4)The most often prescribed and used class of 

antibiotics for treating bacterial infections caused by Klebsiella spp. are the β-lactam antibiotics. 

Unfortunately, the future of using β-lactam drugs in humans may be in risk due to the emergence of 
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antimicrobial resistance in Klebsiella-producing broad spectrum β-lactamases, like AmpC β-

lactamases and extended-spectrum β-lactamases (ESBL) as a result of the indiscriminate use of 

antibiotics. 
 

The most common antimicrobial exposure has been linked to a number of risk factors for ESBL-

producing Klebsiella oxytoca infections, particularly exposure to third-generation cephalosporins, 

which has been linked to higher rates of morbidity, death and medical expenses. In order to prevent 

the development of multidrug-resistant Klebsiella spp., treatment failure attributed by Klebsiella, 

must be closely monitored in poor resource nations.(5)Therefore, determining the antibiotic 

susceptibilities of Klebsiella spp. that produce AmpC β-lactamases and ESBL is crucial for treating 

pathogenic infections.This study is aimed to investigate the prevalence of antimicrobial resistance 

mechanisms of Klebsiella strains isolated from clinically specimens in a tertiary care hospital. 

 

MATERIAL AND METHODS  

Ethical Consideration:Ethical Clearance was obtained from Institutional Ethical Committee prior 

to start to the study. 

 

Study Duration:January 2023 to December 2023 (1 year) 

 

Place of study:  Department of Microbiology, Katuri Medical College and Hospital 

Inclusion Criteria:Klebsiella species isolated from clinical samples 

Exclusion Criteria: Any other organism isolated from clinical sample 

The present study was a prospective cross sectional study with a total of 1683 clinical samples, 

comprising sputum, pus, blood, urine, throat swab, tissues and pleural fluids.  

 

The patients were both male and female and ranged in age. The samples were gathered and handled 

in accordance with Standard operating protocols. 

 

Samples were inoculated onto Nutrient agar, Blood agar and MacConkey agar. Large mucoid 

colonies were picked from MacConkey agar plate in order to isolate and identify Klebsiella.spp. 

The Gram stain was used to validate the chosen colonies; biochemical assays such as oxidase test, 

catalase test, IMViCTest (Indole, Methyl Red, Voges Proskauer, Citrate Utilization Test), Urease 

Test, Mannitol motility test and Sugar fermentation test were also used. 

 

Antimicrobial susceptibility testing was done in accordance with Clinical and Laboratory Standards 

Institute (CLSI) guidelines. Using a modified Kirby-Bauer disc diffusion method, the susceptibility 

of bacterial isolates to several antibacterial drugs was ascertained on Mueller-Hinton agar using 

lawn culture of 0.5 McFarland bacterial suspension. The plates were incubated at 37°C for 16 – 

18hours and the zone of inhibition was determined as per CLSI guidelines.Antibiotics used were 

Ceftazidime (30 mg), Ceftazidime +clavulanic acid (30 μg/ 10), Gentamicin (10 mg), Amikacin (30 

mg) Ciprofloxacin (5mg), Imipenem (10mg), Meropenem (10mg), Piperacillin and tazobactam 

(10mg), Co-trimoxazole (2μg), Cefoxitin (30 μg), Chloramphenicol(30 mg) Nitrofurantoin(10mg), 

Fosfomycin (200µg).  

 

ESBL Detection: 

Double disc synergy test: Ceftazidime (30 mg) and ceftazidime–clavulanic acid (30 mg/10 mg) 

discs were used for confirmatory tests.  

ESBL Positive: zone difference of ≥5 mm between Ceftazidime and ceftazidime–clavulanic acid. 

Escherichia coli ATCC 25922 and K. pneumoniae ATCC 700603 were used as positive and 

negative controls, respectively.  
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RESULTS  

A total of 1683 samples were processed at the hospitallaboratory during the study period. Klebsiella 

was isolated from 121 of these clinical samples. Out of these Klebsiella species, 82 (67.7%) were K. 

pneumoniae and 39 (32.2%) were K. oxytoca.  

 

 
Fig1:Klebsiella species among clinical samples. 

 

 
Fig2:Prevalence of  K.oxytoca in different clinical samples 

 

Pus swab samples had the highest prevalence (66%), which was followed by urine samples 

(25.6%), sputum (17.9%), and tissues (10.2%).Compared to females, males were more affected by 

Klebsiella spp., 26 (66.7%) versus 13 (33.3%). 
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Fig3: Resistance rate of K.oxytoca in pus swab 

 

In this study, there were 11 different antimicrobials. Based on the results,14 (93%) isolates 

exhibited a high resistance rate to cefoxitin, followed by ceftazidime(n=13, 86.6%) and 

Ciprofloxacin (n=10, 66.6%). Furthermore, the K. oxytoca was affected by Imipenem and (n=8, 

53.3%) and Meropenem (n=8, 53.3%). 

 

 
Fig4: Resistance rate of K.oxytoca in urine sample 

 

Among urine samples, following cefoxitin (n=10, 100%) and ciprofloxacin (n=10,100%), the 

isolates with the highest rates of resistance. Furthermore, imipenem and meropenem (n=7, 63.6%) 

and (n=7, 63.6%) had an impact on K. oxytoca. 
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Fig5: Resistance rate of K.oxytoca in Sputum sample 

 

Among sputum samples, following Cefoxitin (n=6, 85.7%) the isolates with the highest rates of 

resistance. Furthermore, ceftazidime (n=5,71.4%) and Piperacillin and tazobactam (n=5, 71.4%) 

had an impact on K. oxytoca. 

 

 
Fig 6: Resistance rate of K.oxytoca in tissues 

 

In this study, there were 12 different antimicrobials. Based on the results, 4(100%) isolates 

exhibited a high resistance rate to Ceftazidime and Cefoxitin, followed by Gentamicin (n=3, 75%) 

as well as Imipenem and gentamicin (n=3, 75%). Furthermore, the K. oxytoca was affected by 

ciprofloxacin and Meropenem (n=2, 50%) and (n=2, 50%). 
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Fig7:Total antibiotic resistance pattern of K.oxytoca 

 

Based on our data, K.oxytoca exhibited 100% resistance to Cefoxitin,which is comparable to K. 

pneumoniae Chloramphenicol was found to be the most promising medication, followed by 

Fosfomycin, in contrast to K. oxytoca, which showed resistance to Ceftazidime, Ciprofloxacin, 

Imipenem, Meropenem, and Gentamicin by 86%, 67%, 59%, 56%, and 46%. Seventy percentof the 

isolates of K. oxytoca had multidrug resistance. 

 

Discussion  

In the last year, Klebsiella species, opportunistic bacteria that cause serious infectious diseases in 

hospital settings, have developed a fast multidrug resistance. In the present study, 32% prevalence 

rate of Klebsiella oxytoca was observed among clinical patients from which is alarming since less 

prevalence rate (24%) was observed previously in north eastern part of Bangladesh by Sourav 

Chakraborty et al.,2016.This difference in prevalence rate may be acceptable because the 

prevalence of Klebsiella infections varies in different geographical locations .(6) 

The capacity to synthesize indole from tryptophan allowed K. pneumonia and K. oxytoca, two 

species of clinical relevance, to be distinguished from one another. Thirty two percent of the 

isolates in this investigation were K.oxytoca, which is consistent with earlier findings. However, 

male samples had a greater frequency of species than did the female ones. It was shown that women 

in the age range of 40 to 50 and over 60 were more susceptible to infections linked to Klebsiella, 

while men in the age group of over 65 had the highest prevalence of infections. This is correlated 

with Akter J, et al study(7) Female in the age group of 31-40 years and greater than 50 years of age 

was shown to be extremely susceptible to Klebsiella-associated infections, whereas males had the 

greatest frequency of infection in the age group over fiffty. 

The current investigation found a substantial increase in the percentage of K. oxytoca isolates from 

inpatients as opposed to outpatients, and this finding is associated with Montecino-Rodriguez E. et 

al(8).According to these results, prolonged hospital stays and decreased immunity from ageing may 

be risk factors for K. oxytoca infections. 

According to the present investigation, urine accounted for 10 (25.6%) of the K. oxytoca infections, 

whereas pus swabs accounted for 15 (38.04%). Other investigations by G. Sibi, P. Kumari, et al.(9) 

revealed that K. oxytoca was the most prevalent bacterial cause of UTIs in pregnant women, but 

their findings varied. It has been demonstrated that the prolonged use of catheters, particularly in 

hospital settings, contributes to the occurrence of K.oxytoca in urine at a higher rate than other 

causes and can also result in urinary tract infections (UTTIs) in older female patients. 

High resistance to various commonly used antibiotics was revealed by the results of the antibiotic 

susceptibility test to eleven different antibiotics. Enzymes called beta lactamases are a global 

problem that have been linked to medication resistance in several Enterobacteriaceae(10).  

For this kind of multidrug-resistant bacteria, the antibiotic of choice may be determined mostly by 

the resistance pattern. Treatment should be guided by the antimicrobial susceptibility profiles of 
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individual isolates.(11)Further research, which is connected to the Yahya Abdulla, N. et 

al.(12)study, has revealed that ampicillin is no longer effective against urinary tract infections. 

To be clear, K. oxytoca infections are commonly treated with second- and third-generation 

cephalosporins. Because of their low susceptibility to cephalosporins, antibiotics like ceftazidime 

and cefoxitin are widely accessible without a prescription and can be purchased at any local 

drugstore for relatively low prices. This suggests that the resistance rate to these drugs was 90% in 

the current study, which is consistent with the findings of the study conducted by Chayakulkeeree 

and Junsriwong(13).  

The study conducted by Razzaque(14) and Pérez-Vazquez, Oteo-Iglesias, found that the rates of 

resistance to Imipenem and Meropenem were 53.3% and 63.6%, respectively, in pus and urine 

samples(15).In certain circumstances, there may be variations between the findings of this study 

and those found in other papers. This might be a testing error; the disc, kind, and depth of the 

culture media all play significant roles in influencing the outcome. The medium has a normal depth 

of 4 mm; a thinner depth might make antibiotics more sensitive. 

 

Conclusion  

The K. oxytoca isolates that were isolated from clinical samples in this area became highly resistant 

to cephalosporins, and carbapenem resistance has also been observed. Tight antibiotic policies 

should be upheld in hospitals in order to track the effects of growing bacterial resistance and 

implement preventative measures. Strict antibiotic policies along with traditional antibiograms, 

when combined with ongoing ESBL monitoring, would significantly reduce bacterial resistance to 

antibiotics and facilitate the development of effective treatment alternatives for Klebsiella 

infections. 
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