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Abstract
Background and objective: Urinary tract infections (utis) due to multi-drug resistant Klebsiella oxytoca are increasing worldwide and have become 

a major public health problem.The aim of this study was to determine the current and local antimicrobial susceptibility pattern and frequency of ESBL 
positive strain of urinary K.oxytoca isolates.

Material and methods: This is cross sectional observational and multicenter study with the use of non-probability sampling technique. Duration 
of the study was February 2015 to 2016. Sample size was calculated by the prevalence of 20% with the level of significance 0.05. The ethical approval 
was taken from Baqai medical university Karachi. In this study 600 presumptively Klebsiella oxytoca were collected in urine samples. For confirmation 
of isolates they were sub cultured on MacConkey and Cystine lactose electrolyte deficient (CLED) agar plates. On the subsequent day colony morphology 
were observed and gram staining was performed. For biochemical identification Rap ID ONE of Remel company kits were used.

A total 600 isolates of K.oxytoca from urine sample were taken from different microbiology laboratory of Karachi. Isolates were further confirmed by 
morphological and biochemical identification (rapid ONE). Confirmed K.oxytoca isolates were subjected to antibiotic sensitivity testing by Kirby Bauer 
disc diffusion method and ESBL identification by CLSI guidelines by using the Cephalosporins (cefotaxime), Amoxycillin-clavulanic acid and Aztreonam 
discs.

Results: During the study period after morphological biochemical identification and sample size calculation, only urinary 247 were confirmed as 
K.oxytoca. Out of which 166 (67%) containing adult female were isolated. Children (male and female) and adult male isolated samples were approximately 
equal with 41 (17%) and 40 (16%).The most effective antibiotic were imipenem (94.7%), amikacin (92.3%), nitrofurantoin (84.6%), piperacillin-
tazobactam (83.4%), gentamicin (65.5%) and amoxycillin-clvulanic acid (51.4%). These drugs show good result in both ESBL and non- ESBL strain of 
K.oxytoca. Results showed that 74 (29.95%) were ESBL positive with higher frequency in adult males 21(52.5%). 

Conclusions: K.oxytoca was resistant to Third generation Cephalosporins. Our results showed higher incidence of ESBL-positive isolates. The 
antibiotic showing greater effectiveness toward K.oxytoca in both ESBL and non-ESBL isolates were imipenem and amikacin
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Introduction
Urinary tract infection (UTI) is the most prevalent infectious 

disease worldwide after respiratory and gastrointestinal 
infection. [1,2]It may involve urethra, bladder or kidney [3] Urine 
itself has several antibacterial features that suppress UTIs. Any 
interference in the normal flow of urine will be the risk of UTI. 
[4]Different causative agent are involves for causing UTI but 95% 
cases bacteria are the major cause[5]It remains a major public 
health problem in terms of health; about 150 million cases occurs 
per annum worldwide [6] Incidence of UTI in female was 60% 
and in male 40% in Pakistan.[7]

Among pathogenic bacteria that cause UTIs, K.oxytoca is 
the second most common among Gram-negative Klebsiella 
specie.[2]K.oxytoca were more resistant to commonly used 
antibiotic compared to K. pneumoniae.[8]They were naturally 
least susceptible to cefoperazone and fosfomycin[9]β- lactam 
antimicrobial agents are most common treatment option for 
such infection.[10]In clinical laboratories, these species identify 
only to genus level. Several studies reported different incidence 
rates of K.oxytoca in UTI with greater variation. The incidence 
was documented to be 13% in Sudan, 20% in Nepal whereas 
in Peshawar and Karachi, it was found to be 6.6% and 49% 
respectively. [11-14]

The development of drug resistant pathogens in patients 
with UTIs is increasing day by day. It is the matter of debate 
globally, that varies according to geographical and regional 
location .[15]Many factors play in the emergence of resistance 
from poor utilization of antimicrobial agents to transmission of 
resistant bacteria, instead of using narrow spectrum antibiotics 
use of broad-spectrum antibiotic is another reason of bacterial 
resistance.[16]

ESBL-producing bacteria like K.oxytoca secrete β- Lactamase 
enzyme that disturbs the four-ring structure of penicillin and 
cephalosporin groups of antibiotic .[17]ESBLs are enzymes that 
mediate resistant to cephalosporin and mombactams but do 
not affect carbapenens. ESBLs classified into four classes and 
K.oxytoca belongs to class A, it includes various plasmid mediated 
β-lactamases are known as extended spectrum β-lactamases. 
Plasmid mediate beta- lactamase are inhibited by clavulanic acid 
while Chromosomal mediated are inhibited by clavulanic acid, 
[18].

Most of the clinical isolates of Klebsiella oxytoca have been 
associated with low production of β-lactamase. There are no 
guidelines for the early phenotypic detection of ESBL in microbial 
laboratories. Therefore many technologist and doctors are 
unaware of its importance and do not know the importance and 
method of detection. There for the frequency of ESBL producing 
strain data was limited in Pakistan .Furthermore, the pattern 
of antimicrobial agent usage and bacterial resistance in our 
community should be known and considered when prescribing 
antimicrobial agents. The aim of this study was to find out the 
antibiotic sensitivity pattern and prevalence of ESBL producing 
K.oxytoca causing UTI.

Material and Methods
 This is a cross sectional, observational and multicenter study 

with the use of non-probability sampling technique. Duration of 
the study was February 2015 to February 2016. Sample size was 
calculated by the prevalence of 20% with the level of significance 
0.05. A total of 247 isolates from already diagnosed case of uri-
nary tract infection from different laboratories of Karachi were 
included in the study .Ethical approval was taken from Baqai 
medical university Karachi.

This study categorized into two groups on the basis of age 
(children 1-12 years and adult 13 to onward) and gender For 
qualitative assessment single isolated colony of K.oxytoca were 
proceeded according to standard morphological and biochemical 
identification by Ra pI DONE kit of Remel Company. It is a panel of 
enzyme technology technique for identification of 70 species. The 
test bacteria were inoculated in prepared Rap ID inoculation fluid.  
Then suspension matched to 0.5 McFarland index and inoculated 
into cavity. Panels were incubated for 4 hours at 37°C, spot Indole 
reagent was added in INC and Rap ID ONE reagent was added 
in Proline-β-naphthylamide,γ -Glutamyl-β-naphthylamideand 
Pyrrolidonyl-β-naphthylamide. Subsequently the cavity was ex-
amined for reactivity by development of colour.

Antibiotic susceptibility test was perform edusing Kirby-
Bauer disk diffusion method in accordance with Clinical and 
Laboratory Standards Institute (CLSI, 20014).The CLSI proposed 
double-disk-diffusion methods for screening of K.oxytoca ESBL 
production that is performed through disks of third-generation 
cephalo sporins (cefotaxime), amoxycillin-clavulanic acid and 
aztreonam. In vitro susceptibility testing for facultative anaero-
bic bacteria determined by the conventional agar disk diffusion 
method described by Kirby- Bauer therefore called as Kirby-
Bauer disk diffusion method. Antibiotic susceptibility disc were 
displaced on the surface of inoculated MHA plates by using ster-
ile forceps. After placement, the discs were pressed gently to the 
agar surface

Data analyzed by using SPSS Version 20.0. The percentage 
and frequencies of categorical data was analyzed.Chi- square was 
used to assess the significance. The p-value of less than 0.05 was 
taken as significance.

Result
Out of the 247 isolates, the incidence of K .Oxytoca in adult 

females, adult males, female children, and male children was 166 
(67.2%), 40 (16.2%), 33 (13.3%) and 8 (3.2%) respectively. (Fig 
1)

Figure 1: The incidence of Klebsiella Oxytoca
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Figure 2: ESBL positive isolate of Klebsiella oxytoca

In adult female patients two drugs imipenem and amikacin 
were found to be most effective 156(94%), while in adult male 
patients imipenem was found to be 40 (100%) effective and 
amikacin with 34(85%) effective. Whereas in children female 
patients fosfomycinand nitrofurantoin were found to be most ef-
fective 40(100%), while in children male patients imipenem, ami-

kacin and fosfomycin were found to be most effective 32(96.9%).
Similarly the most resistant antibiotic in all the adult males, adult 
females, children female and children males was found to be am-
picillin (Table:1).

S = sensitive, R = resistance, I = intermediate

Figure 3: ESBL positive isolate of Klebsiella oxytoca
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Table 1: Antibiogram of K.oxytoca in patients of UTI

Antibiotics

Adult Male(n=40) Adult Female(n=166) Children female(n=8) Children Male(n=33)

S
n (%)

R
n (%)

I
n (%)

S
n (%)

R
n (%)

R
n (%)

I
n (%)

S
n (%)

R
n (%)

I
n (%)I

n (%)
S

n (%)

Ampicillin
0

(0%)
40

(100%)
0

(0%)
7

(4.2%)
158

(95.1%)
1

(0.6%)
1

(12.5%)
7

(87.5%)
0

(0%)
2

(6%)
31

(93.9%)
0

(0%)

Nalidixic Acid
6

(15%)
34

(85%)
0

(0%)
7

(4.2%)
158

(91.5%)
1

(0.6%)
1

(12.5%)
6

(75%)
1

(12.5%)
1

(3%)
32

(96.9%)
0

(0%)

Cefixime
13

(32.5%)
26

(65%)
1

(2.5%)
53

(31.9%)
105

(63.2%)
8

(4.8%)
1

(12.5%)
7

(87.5%)
0

(0%)
11

(33.3%)
20

(60.6%)
0

(0%)

Sulphamethoxazole-
trimethoprime

18
(45%)

21
(52.5%)

1
(2.5%)

65
(39.1%)

99
(60%)

2
(1.2%)

0
(0%)

8
(100%)

0
(0%)

11
(33.3%)

22
(66.6%)

0
(0%)

Ciprofloxacin
16

(40%)
24

(60%)
0

(0%)
64

(38.5%)
97

(58.4%)
4

(2.4%)
4

(50%)
4

(50%)
0

(0%)
17

(51.5%)
16

(48.4%)
0

(0%)

Cefotaxime
17

(42.5%)
22

(55%)
1

(2.5%)
90

(54.2%)
70

(42.1%)
6

(3.6%)
1

(12.5%)
7

(87.5%)
0

(0%)
13

(39.3%)
16

(48.4%)
4

(12.1%)

Amoxycillin-
Clavulanic acid

15
(37.5%)

19
(47.5%)

6
(15%)

93
(56%)

63
(37.9%)

10
(6%)

4
(50%)

4
(50%)

0
(0%)

15
(45.5%)

12
(36.3%)

6
(18.1%)

Gentamicin
17

(42.5%)
22

(55%)
1

(2.5%)
90

(54.2%)
70

(42.1%)
6

(3.6%)
3

(37%)
4

(50%)
1

(12.5%)
11

(33.3%)
19

(57.5%)
3

(9%)

Cefoperazone-
sulbactam

25
(62.5%)

14
(35%)

1
(2.5%)

114
(68.6%)

41
(24.6%)

7
(4.2%)

4
(50%)

4
(50%)

0
(0%)

27
(81.8%)

6
(18.1%)

0
(0%)

Fosfomycin
32

(80%)
7

(17.5%)
1

(2.5%)
111

(66.8%)
48

(28.9%)
7

(4.2%)
8

(100%)
0

(0%)
0

(0%)
32

(96.9%)
1

(3%)
0

(0%)

Piperacillin-
Tazobactam

37
(92.5%)

2
(5%)

1
(2.5%)

138
(83.1%)

24
(14.4%)

4
(2.4%)

3
(37%)

5
(50%)

0
(0%)

28
(84.8%)

5
(15.1%)

0
(0%)

Nitrofurantoin
33

(82.5%)
4

(10%)
3

(7.5%)
137

(82.5%)
18

(10.8%)
11

(6.6%)
8

(100%)
0

(0%)
0

(0%)
31

(93.9%)
1

(3%)
1

(3%)

Amikacin
34

(85%)
6

(15%)
0

(0%)
156

(94%)
5

(3%)
5

(3%)
6

(75%)
1

(12.5%)
1

(12.5%)
32

(96.9%)
1

(3%)
0

(0%)

Imipenem
40

(100%)
0

(0%)
0

(0%)
156

(94%)
10

(6%)
0

(0%)
6

(75%)
2

(25%)
0

(0%)
32

(96.9%)
1

(3%)
0

(0%)
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Discusion
Klebsiella oxytoca is the normal flora of human intestine 

but it causes different community acquired diseases. In clinical 
laboratories, K.oxytoca was misinterpreted with other Klebsiella 
species [19] the correct identification is important for molecular, 
epidemiology and bacterial grouping. This study showed the fre-
quency, sensitivity pattern and ESBL production of K.oxytoca in 
UTI among children and adult patients on gender basis.

According to our isolates females have higher prevalence of 
UTI then men, principally owing to Anatomic and physical factors 
[20] when compared to Nasrulla malik et al study (2015) done 
in Peshawar the prevalence of Klebsiella oxytoca in females was 
62.5% and in males 31.6%. The incidence rate is low as compare 
to the Peshawar because Karachi is a well-developed metropoli-
tan city with large population. [13]

It is establishes that Urinary tract infection is treated by an-
timicrobial therapy. [21] The relation between laboratory resis-
tance and clinical outcomes are complex. [22] However, in almost 
all cases of UTIs, empirical antibiotic treatment initiates before 
the lab result of urine culture are available. Infectious disease 
society of America (IDSA) guidelines considers co-trimoxazole 
for empiric treatment of UTIs. [23]In our study, susceptibility of 
Cephalosporin, sulph amethoxazole –trimetho prime, ciprofloxa-
cin and co-trimoxazole were analyzed and it was proven that these 
antimicrobial drugs against K.oxytoca were not effective because 
their sensitivity limit is below 50%.  Suylika Yvonne et al (2012) 
showed similar findings of co-trimoxazole below 50% sensitivity 
[24] The most effective drug of choice for UTI in our study were 
imipenem, amikacin, nitrofurantoin, piperacillin-tazobactam, 
gentamicin and amoxycillin-clvulanic acid which is similar to oth-
er regions of Pakistan and globally.[13,25]These drugs showed 
good result for the eradication of both Extended Spectrum Beta 
Lactamase (ESBL) and non- ESBL strain of K.oxytoca.

In one of the study in Brazil, ESBL positive K.oxytoca isolates 
showed the incidence of 6.9%. [26]This is contradictory to our 
study in which we found that74 (29.95%) were ESBL positive 
with higher frequency in adult males

Among ESBL producer resistance to Cefixime and Cefotaxime 
were 61% and 49% respectively. Therefore, it is recommended 
that ESBL detection should be performed daily to avoid third 
generation cephalo sporins. According to protocol of Center of 
disease control and prevention, (CDC) in vitro different level of 
activity against various Cephalosporins occur.[27] If cefotaxime, 
aztreonam and Penicillin were sensitive and strain was ESBL 
positive then write as resistant in reporting (CDC - FAQs about 
ESBLs – HAI 2010). This finding is very alarming showing highest 
prevalence and requires special consideration. Several factors af-
fect the frequency of ESBL producers, which include under dose, 
misuse and overuse of the β-lactam drugs.[15]

Our study found that four female ESBL positive isolates were 
also resistant to imipenem, which is the most common alterna-
tive drugs for the treatment of ESBL producer. Imipenem acts by 
inhibiting cell wall synthesis and it is resistant to β-lactamase 
enzyme. However, use of alternative drug which is very broad 
spectrum and expensive drug as first line for treatment of ESBL 
positive bacteria will significantly increase cost of treatment 
and will contribute to carbapenem resistance in other bacteria.
[28] The availability and indiscriminate use of commonly recom-
mended drugs has led to an increase in resistance especially to 
orally administered antibiotics.  Updated knowledge of the com-
mon antibiotic-sensitivity pattern must be undertaken before 
initiating empirical antibiotic therapy. Guidelines for the early 
phenotypic detection of ESBL in microbiological laboratories are 
mandatory due to emergence of multi-drug resistance. Whenever 
the infection is cause by resistant strains, the treatment becomes 
a great problem. International polices are no longer applicable 
for treating UTIs in Pakistan. Such regional surveillance programs 
are necessary to provide information, which can help to develop 
guidelines for UTI treatment in Pakistan. Also further research 
for screening and determination of minimum inhibitory concen-
tration (MIC) and minimum bactericidal concentration (MBC) 
should be performed for the development of new drug for treat-
ment of UTI. Furthermore, molecular studies are recommended 
to observe the antibiotic resistant pattern and ESBL gene among 
our population. ESBL identification test should be performed 
phenotypically to avoid indiscriminate use of broad spectrum 
antibiotics.

Limitation of our study is that we did not performed mini-
mum inhibitory concentration (MIC) and minimum bactericidal 
concentration (MBC) for the development of new drug for treat-
ment of Klebsiella oxytoca in UTIs. In our study although the iso-
lates were resistant to multiple drug classes, there was a lack of 
beta-lactamase genes, which could be predictable to the existence 
of additional beta-lactamase genes. Furthermore, the study might 
not be immune from the Observer has an experimental bias. Con-
sidering the results of our study and to what extent they may be 
consistent with the minimal bacterial concentration will be en-
lightening for the treatment of resistant species of K. oxytoca.

Table: 2:  showing the association of adult and children isolates

Variable
ESBL

P-ValuePositive
Frequency 

(%)

Negative
Frequency

(%)

Adults Males 21(52.5) 19 (47.5) 0.002

Females 45 (27.1) 121 (72.9)

Children Males 5 (62.5) 3 (37.5) 0.03

Females 3 (9.1) 30 (90.9)

Chi- Square and fisher Exact test was used to assess the significance

Out of 247 confirmedas K.oxytoca isolates, 74 (29.95%) were 
phenotypic ESBL positive. The Chi square test on gender was 
statically significantly associated with ESBL outcome (X²=9.544, 
P=0.002) where male adult were more likely to have positive 
ESBL outcome then female adult (52.5% vs. 27.1%).  Similarly, 
the Chi square test on gender was statically significantly associ-
ated with ESBL outcome (X²=11.695, P=0.03) where male chil-
dren were more likely to have positive ESBL outcome then female 
children (62.5%vs 9.1%). (Table:2).
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Conclusion
K.oxytoca was resistant to third generation Cephalosporins. 

Our results showed higher incidence of ESBL-positive isolates. 
The antibiotic showing greater effectiveness toward K.oxytoca in 
both ESBL and non-ESBL isolates were imipenem and amikacin.

Recommendation
Lab tests should be mandatory for treatment against UTI to 

achieve appropriate drug and reduce resistant strains. Physician 
should be updated by the recent knowledge of antibiotic sus-
ceptibility pattern in order to reduce antibiotic resistance. With 
antibiotic susceptibility test phenotypically ESBL identification 
test should be performed to select the drug of choice. The indis-
criminate use of Carbapenem may develop resistance to these 
important drugs, thus creating significant therapeutic problems 
for effective treatment.
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