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  الخلاصة 
 Klebsiellaھدفت الدراسة الى  تشخیص انتشار أنزیمات البیتا لاكتامیز واسعة الطیف في بكتریا 

pneumoniae   المعزولة من المرضى المصابین بالتھابات الجھاز البولي الذین راجعوا مستشفى الدیوانیة
عینة إدرار وبعد الزرع الأولي على  85تم جمع . 2014ولغایة نیسان  2013التعلیمي للفترة من كانون الأول 

أظھرت نتائج المسح   . Klebsiella pneumoniaeعزلة من بكتریا  30الأوساط الزرعیة ثم الحصول على 
بان جمیع العزلات كانت مفاومة لھذین ) الامبسلین والاموكسیلین (الأولي لمقاومة مضادي البیتا لاكتامیز 

%).                                     100(المضادین وبنسبة  
باستخدام طریقة انتشار اختبرت لاحقا مقاومة جمیع العزلات لثمانیة مضادات حیاتیة من أصناف مختلفة 

 ,ceftazidime ,ceftriaxoneوقد اظھرت النتائج ان  جمیع العزلات كانت مقاومة للمضادات  ،القرص
cefepime  100(وبنسبة(%.   اما المضادtetracycline  والمضادlevofloxacin 66.6فقد قاومتھما)   (%

وقد كانت  tobramycin, ciprofloxacinین  من العزلات كانت مقاومة للمضاد%) 50(من العزلات كما أن 
  .%100جمیع العزلات حساسة لمضاد الجنتا مایسن و بنسبة 

 11بینت الدراسة الحالیة زیادة نسبة البكتریا المنتجة لأنزیمات البیتا لاكتامیز مقارنة بالدراسات السابقة 
 .الثالث والرابع من السیفالوسبورین و المقاومة للمضادات الحیاتیة وخاصة الجیل %)    3607عزلة وبنسبة 

Abstract
This study aimed to examine the dissemination of extended spectrum B-lactamase 

(ESBL) producing isolates of Klebsiella pneumoniae obtained from patients with 
urinary tract infection who admitted Al-Diwaniya Teaching Hospital from December 
2013 to April 2014. A total of 85 urine samples collected, after the first culturing 
thirty isolates of Klebsiella pneumoniae were obtained. The results of primary 
screening showed that all isolates were found to be resistance to B-lactamase 
antibiotics (ampicillin and amoxicillin) at percentage (100%).

All isolates were screened for their antibiotic resistance against 8 antibiotics of 
different classes using Kirby-Bauer disk diffusion method. The results showed that all 
isolates were resistance to ceftazidime, ceftriaxone, and cefepime in (100%), while 
the antibiotics tetracycline and levofloxacin (66.6%) of isolates were resistance. Half 
of isolates were resistance against ciprofloxacin and tobramycin, all isolates were 
sensitive to gentamycin in percentage (100%). Present study revealed increase the 
percentage of ESBL producing Klebsiella pneumoniae 11 isolates (36.7%) in 
compared with other studies, also the isolates were resistance to third and fourth 
generation of cephalosporine.

Introduction
Antibiotic resistant bacteria cause 

serious nosocomial and community 
acquired infections that are hard to 
eradicate using available antibiotic. 
Moreover extensive use of broad-
spectrum antibiotics in hospitalized 
patients has led to both increased carriage 
of Klebsiella pneumoniae led to and 

development of multi-drug resistant 
strains that produce extended-spectrum 
beta- lactamase(ESBL). Epidemic strains 
of cephalosporin resistant K.pneumoniae
have been associated with increased 
morbidity and mortality in hospitalized 
patients(1).
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Klebsiella pneumoniae is among the 
most common gram-negative bacteria 
encountered by physicians worldwide. It 
is a common hospital-acquired pathogen 
causing urinary tract infection in children 
and adult, it can cause a classic form of 
primary pneumonia, enteritis, meningitis 
in infants and purulent abscesses(2). 
Klesiella pneumoniae is also a  potential 
community-acquired pathogen(3 ).

Urinary tract infection (UTI) is a 
major health problem affecting  million 
of people each year. UTI usually starts as 
a bladder infection, often ascends to 
affect the kidneys, and ultimately, may 
cause renal failure, bacteremia, sever 
sepsis and even mortality(4).

Resistance of K.pneumoniae to broad-
spectrum cephalosporins such as 
cefotaxime, ceftriaxone and ceftazidime 
and other B-lactam antibiotics a serious 

therapeutic problem in many parts of the 
world (5,6). Such resistance has often 
been associated with transferable plasmid 
encoded ESBL. ESBL are more prevalent 
in K.pneumoniae than in any other 
enterobacterial species (7,8).

Since 1983, nosocomial outbreaks of 
ESBL producing K.pneumoniae
infections in Europe and South America 
have been described. Between 1990 and 
1992 5% of K.pneumoniae clinical 
isolates produced ESBL.In France 10 to 
30% of K.pneumoniae strains are 
reported to produce plasmid mediated 
ESBL (9 ).

The epidemiology of ESBL has 
previously been studied and several 
works have  describe the potential risk 
factors associated with ESBL 
K.pneumoniae isolates (10 ,11 , 12,13 ,14
,15).

Materials and methods
1-Clinical specimens

Eighty five urine specimens were 
collected from outpatient that attended to 
Al-Diwaniya Teaching Hospital during 
the period from December 2013 to April 
2014. Those patients comprised 54
females and 31 males whom aged from 
19 to 71 years.
2- Bacterial isolates

Urine samples were inoculated onto 
Blood agar, MacConkey agar and Chrom 
agar. After 24 aerobic incubation at 37℃
, isolates were identified to the species 
level using biochemical tests. 
Biochemical test employed were indole 
test, methyl red, vogas prosquar, citrate 
utilization, urase production, and 
fermentation of sugars. Sugar 
fermentation test performed were 
sucrose, glucose, manitol, lactose and 
adonitol. and H2S production on Triple 
sugar iron. Oxidase, catalase, phenyl 
alanine deaminase and motility (16  ). 
Definitive identification of bacterial 
isolates made via vitek2-Compact 
System..

3- Screen for ESBL
ESBL were detected by the double 

disc synergy test (DDST). Synergy was 
determined between a disc of 
amoxicillin-clavulanate (20/10 µ g) and 
30  µ g disc of each ceftazidime, 
cefotaxime, and cefriaxone  placed at 
distance of 30 mm. Muller-Hinton agar 
was used. The tested organism was 
considered to produce ESBL, if the zone 
size around the tested antibiotic disc 
increased towards the amoxicillin-
clavulanate disc ( 17  ).
4- Antibiotic sensitivity 

Antibiotic sensitivity of clinical 
K.pneumoniae isolates was done by 
Bauer Kirby's disc diffusion method (18  
). Organisms were grown on Muller-
Hinton agar plates by sterile swabs then 
antibiotic discs were placed on media and 
pressed gently followed by overnight 
incubation. Minimum inhibitor 
concentration (MIC) was measured by 
Vitek-2.
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Results
A total of 30/85 (35.29%

pneumoniae isolates were obtained from 
patients with UTI , there were 
(63.3%) from female and 
from male as shown in Figure

Morphological and biochemical 
characterization were identified based on 
colonial morphology and biochemical 
reactions according to( 16
Table (1).

A CHROM agar was used as a 
selective and differential media for 
culturing Klebsiella pneumoniae
isolated from urine as shown in Figure( 
2)

Figure(1) Number and percentage of 
   

Table (1) Biochemical tests for
Klebsiella pneumoniae

63

Test Result
Indole -
MR -
VP +
Citrate +
Urase +
TSI A/A
H2S -
Gas +
Nitrate +
Oxidase -
Catalase +
PAD -
Motility -
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35.29%) Klebsiella 
isolates were obtained from 

there were 19
from female and 11(36.6%) 

from male as shown in Figure( 1).
Morphological and biochemical 

characterization were identified based on 
al morphology and biochemical 

16) as shown in 

A CHROM agar was used as a 
selective and differential media for 

pneumoniae that was 
isolated from urine as shown in Figure( 

A mong 30 isolates of 
that obtained from patients, the activities 
of 10 antibiotics against isolates were 
studied as shown in table 
were found to be resistant to a minimum 
of 5 antibiotics tested. Hence they were 
considered to be multidrug resista
However, the highest resistance rate were 
found to ampicillin, amoxicillin, 
ceftazidime, ceftriaxone and cefepime 
with 100%, tetracycline and levofloxacin 
66.6%, tobramycin and ciprofloxacin 
with 50%.On the other hand 
isolates were susceptible 
which was the most effective drug.

Number and percentage of Klebsiella pneumoniae  isolated from UTI

Biochemical tests for
Klebsiella pneumoniae

Figure (2) Growth of K0 pneumoniae
A Chrom agar

11
36.6%19

63.3%

Male

Female

                                           2014

 isolates of K.pneumoniae
that obtained from patients, the activities 

 antibiotics against isolates were 
studied as shown in table (2). All isolates 
were found to be resistant to a minimum 

Hence they were 
considered to be multidrug resistant. 
However, the highest resistance rate were 
found to ampicillin, amoxicillin, 
ceftazidime, ceftriaxone and cefepime 

tetracycline and levofloxacin 
tobramycin and ciprofloxacin 

On the other hand 100% of 
isolates were susceptible to gentamicin, 
which was the most effective drug.

e  isolated from UTI

 pneumoniae on 
A Chrom agar



AL-Qadisiya Medical Journal             Vol.10 No.18                                           2014

171

Table(2) Antimicrobial susceptibility patterns and MIC of  Klebsiella pneumoniae
strains

Antibiotic No.(%) of resistant isolate
(n=30)

No.(%) of sensitive isolate
(n=30)

MIC

Amoxicillin (100)      30  - 32≥
Ampicillin 100)(30  - 32≥
Ceftazidime 100)(30  - 8
Ceftriaxone 100)(30  - 16
Cefepime 100)(30  - 2
Gentamicin - 100)(30  1≤
Tobramycin 50)(15  50)(15  8
Tetracycline 66.6)(20  34.4)(10  16≥
Ciprofloxacin 50)(15  50)(15  4≥
Levofloxacin 66.6)(20  34.4)(10  4

Discussion
Extended-spectrum beta-

lactamase(ESBL) have been found in 
many pathogenic gram-negative bacteria, 
but they are most  common in 
nosocomial isolates of 
K.pneumoniae(19), giving a proportion 
of 75% of ESBL-producing strains(20). 
ESBL were first recognized in a single 
strain of K.pneumoniae isolated in 
Germany(21). The genes encoding for 
the production of ESBLs and resistance 
to penicillin, ampicillin, amoxicillin, 
tetracycline, refampin, and erythromycin 
were located on conjugative plasmids 
whereas genes encoding for resistance to 
cephalothin, cefazolin, cephalexin and 
gentamycin were located on the 
chromosome.

Many studies( 22,23 )have shown that 
K.pneumoniae ESBL is important 
nosocomial pathogen which cause 
bloodstream infections, urinary tract 
infections, respiratory infections, surgical 
sites infections, and skin infections.

Klebsiella pneumoniae is one of 
normal micro flora of intestine, it pose 
important virulence factors (as capsule) 
helping in increase the opportunity to 
infect urinary system. The capsule 
protects the bacteria from harsh 
conditions and increase their resistance to 
immune system  by phagocytosis process 
(24).    The most predictable and primary 
etiological bacteria involved in UTI are 
Escherichia coli followed by 
K.pneumoniae in both out and inpatient 

(25). The prevalence of UTI  was more in 
female than in male secondary to shorter 
urethra, closer proximity to the perirectal 
area in females .Out of the30 isolates of 
K.pneumoniae, 19(63.3%) were from 
females while 11(36.6%) were from 
males. UTI are more frequent in females 
than males (26).

Antibiotic resistance is a major 
clinical problem in treating infections 
caused by Klebsiella spp. The resistance 
to the antimicrobials has increased over 
the years and vary from country to 
country (27, 28). 

Our result showed high rates of 
resistance in K.pneumoniae to B-lactam 
antibiotics (ampicillin and amoxicillin) in 
100%. This is in agreement with other 
studies ( 29, 30    ) . While was higher 
than those obtained in Hilla/ Iraq which 
found that 7308% of klebsiella isolates 
obtained from clinical and environmental 
samples(31), other recorded that 78.6%
were resistant to those antibiotics (32 ). 
In Najaf/ Iraq the rate of resistance were 
88% (33), and in Nigeria 66.7% were 
resist these antibiotics (34) while it equal 
to those reported in Tenzania 100% (35).

The mechanism of resistance to B-
lactam antibiotics was mainly to 
production of B-lactamase. The high 
ratio of resistance was not only 
attributable to the production of B-
lactamases. The other mechanisms 
conferring resistance to these compounds 
is caused by reducing of the activity of 
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B-lactam antibiotics in a resistant cell 
due to many factors such as, the 
sensitivity of the antibiotics to B-
lactamase, the penetration through the 
outer membrane, the affinity for the 
target (PBPs), and the amount of B-
lactamase (36). 

One of the most striking findings in 
present study was the high level of 
resistance to third generation 
cephalosporins. All of the isolates 
(100%)    were resistance to ceftazidime 
and ceftriaxone and resist to fourth 
generation cephalosporins cefepime in 

percentage (100%). Ceftazidime 
resistance are marker for the presence of 
extended-spectrum B-lactamase (37).

Aminoglycoside have good activity 
against clinically important gram 
negative bacilli (38). Gentamycin 
showed good activity with 100% isolates 
were susceptible because it rarely used in 
UTI.

The observed resistance in Klebsiella
to ciprofloxacin was 50%, this is lower 
than studies conducted in India(39) and 
higher than those of USA (40).
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