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Abstract 
90 urine samples were collected randomly from patients whose visit the Urology department in Murjan 
Medical City in Al-Hilla in period between April to July 2020 , the patients included 35 males and 55 
females and in age between 17-77 years old. The urine samples divided into two parts , the first part using for 
general urine examination and the second part using for culture and sensitivity . The results of current study 
appeared to 35 (39%) males among total patients infected with UTI while 55(61%) females among total 
patients infected with UTI . In field of effects of age on infection the current results appeared in females the 
infection of urinary tract increase in young age group (17-27 years) in percentage (33%) in comparison with 
other age groups (20 %) in (27-37 years) , (16%) in (37-47 years) , (14%) in ( 47-57 years) , (10%) in (57-67 
years) and (7%) in (67-77 years) and in males the results appeared increase the UTI with age , (67-77 years) 
in percentage (32%) in comparison with other age groups, (3%) in (17-27 years) , (9%) in (27-37 years) 
, (11%) in (37-47 years) , (20%) in ( 47-57 years) , (25%) in (57-67 years) . the results of API20 test that 
using for identification of types of bacteria which cause UTI appeared to 34 isolates of E.coli , 15 isolates of 
Enterobacter spp. , 18 isolates of Klebsiella spp. , 11 isolates of Pseudomonas spp. , 13 isolates of S.aureus 
and 4 isolates of Acinetobacter spp. bacteria .In field of antibiotic sensitivity the results appeared the effects 
of third and fourth generations of cephalosporin more than other generations .
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Introduction

A urinary tract infection (UTI) is an infection in any 
part of your urinary system — your kidneys, ureters, 
bladder and urethra. Most infections involve the lower 
urinary tract — the bladder and the urethra (18) . Women 
are at greater risk of developing a UTI than are men. 
Infection limited to your bladder can be painful and 
annoying. However, serious consequences can occur 
if a UTI spreads to your kidneys (8) .Doctors typically 
treat urinary tract infections with antibiotics. But you 
can take steps to reduce your chances of getting a UTI 
in the first place. Urinary tract infections typically occur 
when bacteria enter the urinary tract through the urethra 
and begin to multiply in the bladder. Although the 
urinary system is designed to keep out such microscopic 
invaders, these defenses sometimes fail (2). When that 
happens, bacteria may take hold and grow into a full-

blown infection in the urinary tract. The most common 
UTIs occur mainly in women and affect the bladder and 
urethra. Infection of the bladder (cystitis). This type of 
UTI is usually caused by Escherichia coli (E. coli), a 
type of bacteria commonly found in the gastrointestinal 
(GI) tract (7). However, sometimes other bacteria are 
responsible. Sexual intercourse may lead to cystitis, but 
you don’t have to be sexually active to develop it. All 
women are at risk of cystitis because of their anatomy 
— specifically, the short distance from the urethra to the 
anus and the urethral opening to the bladder. Infection 
of the urethra (urethritis) (17). This type of UTI can 
occur when GI bacteria spread from the anus to the 
urethra. Also, because the female urethra is close to the 
vagina, sexually transmitted infections, such as herpes, 
gonorrhea, chlamydia and mycoplasma, can cause 
urethritis (4).
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Patients 

90 urine samples were collected randomly from 
patients whose visit the Urology department in Murjan 
Medical City in Al-Hilla in period between April to July 
2020 , the patients included 35 males and 55 females and 
in age between 17-77 years old . 

Methodology 

The Urine samples in sterile containers transported 
to the laboratory directly after the collection and each 
sample which divided into two parts , the first parts to 
making general Urine examination to indicate the UTI 
and the second one to making urine culture , the first part 
of urine which put in centrifuge in 3000 cycle/ 1 Min 
for 15 Minutes ,after that the precipitate examined under 
microscope in 40 power to detection pus and bacteria (20) 
. While the other part of urine sample cultures directly 
on nutrient agar and MaCconky agar and incubated for 
24 hours ,after incubation period the bacterial colonies 
identified by Api20 test to detect the species of bacteria 

in urine sample , the antibiotic sensitivity test done (6).

Statistical Analyses

Statistical analysis was done by using SPSS version 
20 in which, mean and standard deviation were used as 
descriptive statistics and analysis of variance with LSD 
for comparison between groups. P value ≤ 0.05 regarded 
significant. 

Results and Discussion 

1-Patients Sex

In current results showed to 35 (39%) males among 
total patients infected with UTI while 55(61%) females 
among total patients infected with UTI , and the results 
agreed with (10). and the cause belong to the long of 
urethra in male longer than urethra in female and the 
bacteria difficultly reaching to the urinary tract and to 
other part of urinary system while in female there are 
easy in reaching and spread to all parts of urinary system 
(5,6). 

2-Age Groups 

Table (1): Age group among patients 

Age groups Female No. percentage Male No. Percentage

17-27 years 18 33% 1 3%

27-37 years 11 20% 3 9%

37-47 years 8 16% 4 11%

47-57 years 7 14% 7 20%

57-67 years 5 10% 9 25%

67-77 years 4 7% 11 32%

Total 55 100% 35 100%

 

In current study table (1) referred to in females the 
infection of urinary tract increase in young age group 
(17-27 years) in percentage (33%) in comparison with 
other age groups (20 %) in (27-37 years) , (16%) in (37-
47 years) , (14%) in    ( 47-57 years) , (10%) in (57-67 

years) and (7%) in (67-77 years) , and this results showed 
to decrease of infection with increasing in age , this 
results agreed with (10). The cause belong to hormonal 
changes and sexually activation in young in comparison 
with old female (20). While the results opposite in males 
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where the table (2) showed to increase the UTI with age 
, (67-77 years) in percentage (32%) in comparison with 
other age groups, (3%) in (17-27 years) , (9%) in (27-
37 years) , (11%) in (37-47 years) , (20%) in ( 47-57 
years) , (25%) in (57-67 years) , and the current study 
agreed with Abraham Soman N. and Miao (2015) . the 
cause belong to the decrease of immunity and hygiene 
with age in additional to the chronic disease and some 
problems in involuntary urination in some old males and 
prostate infection, each of this reasons help the infection 

with UTI (10).        

3-Bacterial isolates

The current study results referred to differences in 
genus and species of bacteria which cause UTI, E.coli 
bacteria take the first place in 35% percentage while 
(15.5%) in Enterobacter spp., (18.5%) in Klebsiella spp. 
, (11.5%) in Pseudomonas spp., (13.5%) in S.aureus , 
(5%) in Acinetobacter spp. This current study agreed 
with (3) .

3-Antibiotic sensitivity 

Table (2): Antibiotic sensitivity for First generation

Bacteria Cefazolin Cefalothin Cefaloridine Cefradine Cefadroxil

E.coli - - +/- +/- -

Enterbacter spp. + +/- - - -

Klebsiella spp. - - + - -

Pseudomonas spp. + - - - -

S.aureus - - - - -

Acinetobacter spp. - - - - -

Proteus spp. - - - - -

In field of antibiotic sensitivity and resistance table 
(2) referred to using of first generation of cephalosporin 
antibiotics among all bacterial isolates and the results 
showed in E.coli appear the completely resistance to 
Cefazolin ,Cefalothin and Cefadroxil antibiotics while 
moderately sensitivity of Cefaloridine and Cefradine 
antibiotics .In Enterbacter spp.bacteria appeared 
sensitivity to Cefazolin , moderately sensitivity to 
Cefalothin and completely resistance to Cefaloridine	

, Cefradine and Cefadroxil. In Klebsiella spp. appeared 
sensitivity to Cefaloridine while completlt resistance to 
Cefazolin, Cefalothin, Cefradine and Cefadroxil .

In Pseudomonas spp. appeared sensitivity to 
Cefazolin while appeared completely resistance to 
Cefalothin, Cefaloridine, Cefradine and Cefadroxil. In 
S.aureus , Acinetobacter spp. and Proteus spp. appeared 
completely resistance to all antibiotics in first generation 
of cephalosporin . current study agreed with (11,14 ) .     
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Table (3): Antibiotic sensitivity for Second generation

Bacteria Cefaclor Cefuroxime Cefotetan Cefmetazole Cefprozil

E.coli + + - - +/-

Enterobacter spp. - - + + +

Klebsiella spp. - +/- - + -

Pseudomonas spp. - - - - -

S.aureus - - - - -

Acinetobacter spp. + - - - -

Proteus spp. - + - + -

Table (3) referred to using of second generation of 
cephalosporin antibiotics among all bacterial isolates 
and the results showed in E.coli appear the completely 
resistance to Cefotetan	 and Cefmetazole antibiotics 
while moderately sensitivity of Cefprozil and sensitivity 
to Cefaclor	 and Cefuroxime antibiotics .

In Enterbacter spp.bacteria appeared sensitivity to 
Cefotetan , Cefmetazole and Cefprozil , while appeared 
completely resistance to Cefaclor and Cefuroxime 
antibiotics . In Klebsiella spp. appeared sensitivity to 
Cefmetazole while completely resistance to Cefaclor, 
Cefotetan	 and Cefprozil , and moderately 
sensitivity to Cefuroxime antibiotic.

In Pseudomonas spp. and S.aureus bacteria 
appeared completely resistance to all antibiotics in 
second generation of cephalosporin. In Acinetobacter 
spp. appeared completely resistance to Cefuroxime 
Cefotetan, Cefmetazole and Cefprozil , so appeared 
sensitivity to Cefaclor antibiotic.In Proteus spp. bacteria 
appeared sensitivity action to Cefuroxime and 	
Cefmetazole antibiotics and completely resistance to 
other antibiotics in this generation of cephalosporin. 
current study agreed with (13,14). 

Table (4): Antibiotic sensitivity for Third generation 

Bacteria Cefixime Cefdiner Cefotaxim Ceftriaxone Cefodizine Ceftazidim

E.coli ++ + +++ +++ + +

Enterbacter spp. +++ + + +++ ++ ++

Klebsiella spp. +++ ++ + +++ +/- +

Pseudomonas spp. ++ + ++ +++ ++ +

S.aureus + - +/- + + -

Acinetobacter spp.
-

- +/- +/- +/- -

Proteus spp. +/- +/- +/- + +/- +/-
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In current study table (4) referred to using of 
third generation of cephalosporin antibiotics among 
all bacterial isolates and the results showed in E.coli 
, Enterbacter spp. and Pseudomonas spp. appeared 
sensitivity action for all antibiotics of third generation 
of cephalosporin . In Klebsiella spp. bacteria appeared 
sensitivity action for Cefixime, Cefdiner, Cefotaxim, 
Ceftriaxone and Ceftazidim , while moderately sensitivity 
to Cefodizine. In S.aureus bacteria appeared sensitivity 
for Cefixime ,Ceftriaxone and Cefodizine antibiotics , 

and completely resistance for Cefdiner and Ceftazidim 
, while appeared moderately sensitivity for Cefotaxim 
. In Acinetobacter spp. bacteria appeared completely 
resistance for Cefixime, Cefdiner and Ceftazidim , while 
appeared moderately sensitivity for Cefotaxim	
Ceftriaxone	 Cefodizine antibiotics . In Proteus spp. 
bacteria appeared moderately sensitivity for Cefixime 
,Cefdiner, Cefotaxim, Cefodizine	and Ceftazidim while 
appeared sensitivity for Ceftriaxone antibiotics in third 
generation of cephalosporin. Current results agreed with 
(9 ; 14) .    

Table (5): Antibiotic sensitivity for fourth generation 

Bacteria Cefepime Cefquinome

E.coli ++ +

Enterbacter spp. + +

Klebsiella spp. + +/-

Pseudomonas spp. + +/-

S.aureus +/- -

Acinetobacter spp. +/- -

Proteus spp. +/- -

Table (5) referred to using of fourth generation of 
cephalosporin antibiotics among all bacterial isolates 
and the results showed in E.coli and Enterbacter spp. 
bacteria appeared sensitivity action for Cefepime and 
Cefquinome antibiotics. While S.aureus ,Acinetobacter 
spp. and Proteus spp. bacteria appeared moderately 

sensitivity for Cefepime and completely resistance 
for Cefquinome . in Klebsiella spp. and Pseudomonas 
spp. bacteria appeared sensitivity for Cefepime and 
moderately sensitivity for Cefquinome antibiotics , 
current results agreed with (9,12). 

Table (6): Antibiotic sensitivity for fifth generation 

Bacteria Ceftobioprole Ceftaroline Ceftolozane

E.coli + + +

Enterbacter spp. + + +

Klebsiella spp. ++ + +

Pseudomonas spp. + + +

S.aureus +/- + -

Acinetobacter spp. +/- - -

Proteus spp. +/- - -
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In current study table (6) referred to using of 
fifth generation of cephalosporin antibiotics among 
all bacterial isolates and the results showed in E.coli 
, Enterbacter spp. , Klebsiella spp. and Pseudomonas 
spp. bacteria appeared sensitivity action against 
Ceftobioprole, Ceftaroline and Ceftolozane antibiotics 
. While Acinetobacter spp. and Proteus spp. bacteria 
appeared moderately sensitivity against Ceftobioprole 
and completely resistance against Ceftaroline and 
Ceftolozane antibiotics among fifth generation of 
cephalosporin. Current study agreed with (18). 

Conclusion

The conclusion in current study summarized in 
following points

Females infected with UTI more than males .

In Females the UTI decrease with age while in males 
the UTI increase with age.

E.coli bacteria considered the first causative agent 
of UTI than other bacteria isolated .

Third generation more effect to treat UTI than other 
generations among cephalosporin antibiotics. 
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