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Summary
A study was conducted during the period January to June 2008, a
total of 856 urine samples were collected from male and female in
variable ages group with symptoms suggesting urinary tract
infections (UTls) at AL-Sheffa General Hospital in Basrah district.
(36.1%) of samples collected from males gave positive results for
infected with UTI, while positive samples from females were
(63.9%). Women age 10-49 years recorded high rate of infected
with UTI in comparison to those age above 50 years. In male
patients, the highest rate of UTls was recorded in age group above
50 years. Overall, Escherichia coli was the most common
uropathogens and was found in (52.12%) of all samples. Other
bacterial uropathogens were identified and their percentages were
as follow: Klebsiella pneumoniae (16.98%), Enterococcus faecalis
(13.21%), Pseudomonas aeruginosa (7.1%), Citrobacter species
(5.9%) and Staphylococcus aureus (4.72%). Antimicrobial activity
of 12 antibiotics were tested against all pathogens identified. The
highest resistance was shown to ampicillin (81.32%) and amikacin
(62.97%) of all uropathogens isolated, while ciprofloxacin and
gentamicin shown a high antimicrobial activity, (13.62%) and
(14.62%) respectively.
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Klebsiella pneumoniae (16.98%), Enterococcus faecalis
(13.21%), Pseudomonas aeruginosa (7.1%), Citrobacter species

(5.9%) and Staphylococcus aureus (4.72%)
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Introduction

The term urinary tract infections (UTIs) denote several distinct
entities with the common feature of significant. Pyuria and
bacteriuria it is the most frequent cause of illness in humans after
respiratory tract infections”. It poses a significant health risk
because it can lead to urosepsis and/or renal scarring, progressive
kidney damage with associated high mortality, morbidity, and
economic loss . UTls are the leading cause of gram-negative
bacteremia in patients of all ages and are associated with a high
rate risk especially in the elderly, the most common pathogens
identified in patients with UTIs are the enteric gram-negative rods
with E.coli being the most frequent® approximately 85% of cases
of urethrocystitis, about 80% of cases of chronic bacterial

prostatitis and up to 90% of cases of acute pyelonephritis'®.

The genera E.coli, Klebsiella, Enterobacter, serratia, Citrobacter
and Proteus include obligatory and opportunistic pathogens
responsible for a wide range of infections. Many species are
members of the normal intestinal flora®. In addition Pseudomonas
aeruginosa, an organism that is ubiquitous in the environment can
infect almost any tissue or body site, including localized lesions in
the urinary tract. UTls due to Pseudomonas aeruginosa are more
common among the elderly®®.

In addition to the gram-negative, various gram-positive
organisms are commonly associated with UTls. Enterococcus
faecalis is a gram positive coccus previously included within the
genus Streptococcus like E.coli (and most species of
Enterobacteriaceae) Enterococcus faecalis is a member of the
normal gastrointestinal flora of humans and may also be found
among the normal vaginal flora, although Entrerococcus faecalis



is associated with various other diseases, UTIs are the most
frequent diseases caused by this organism'”.

The virulence factors of the uropathogens discussed above
include: adhesions, hemolsin, capsular polysaccharide, neutrophil
activation etc®%1%,

In addition antibiotic resistance among uropathogens also
constitute a major deciding factor in the establishment and
eradication of the disease. Before seventies multiple drug
resistance was practically nonexistent and was restricted to
mutation of chromosomal genetic elements(plasmids) which
simultaneously carry gene for resistance to number of antibiotics
has made the position miserable, specially in gram negative
bacteria. Since the plasmid mediated drug resistance can
transferred to related drug sensitive bacteria, the multiple drug
resistance is increasing at an alarming rate, especially
environment'".

The purpose of this study is to determine the most common
agent causing urinary tract infections in a large hospital that may
reflect what currently present in our community and to determine
the relation ship between UTIs age and sex also to determine the
antimicrobial activity of different antibiotics.

Materials and methods

*Sample collection: between January to June 2008, 856 mid
stream urine samples were analyzed from the clinically suspected
patients of UTls, attending the in patients and outpatients in AL-
Sheffa General Hospital.

Mid stream clean catch specimen of urine was collected in a
sterile, screw capped, wide mouth bottle. Before collection of a
sample, male subjects were asked to clean the genital part with
soap and water while female patients were told to do the genital
toilet using soap and water and the vulva has washed and the
labia was carefully separated prior to voiding the urine, in the
sterile culture bottle.

*Culture: Urine samples were processed within one hour of
collection. In case of, if delay of, more than one hr was an
avoidable the samples were refrigerated at 4°C. the sample were
inoculated on nutrient agar, blood agar and macConkey agar
(Difco). After overnight incubation at 37°C culture plates yielding



bacterial counts >10° CFU/ml were considered as significant while
counts less than that were taken as not significant.
* Identification: Uropathogens were identified to the genus or
species level by colonial morphology, gram stain, catalase test,
coagulase test, indole production, methyl red test, voges-
proskaure citrate utilization test, oxidase test, gelatine hydrolysis
test, motility, fermentation test, lipase test, nitrate reduction and
DNase test'#'31%),
All above tests were performed according to!'?.

*Antibiotics sensitivity testing: Antimicrobial susceptibility
testing of isolates was performed via the Kirby-Bauer disc diffusion
technique on Mueller-Hinton agar to determined the antibacterial
activity of 12 antibiotics '®. These are: Rifampicin (5ug), nalidixic
acid (30 pg), tetracycline (30 ug ), ceftizoxime (30 pg ), gentamicin
(10 pg ), ciprofloxacin (5 pg ), amikacin (30 pg ), nitrofurantoin
(300 ug ), norfloxacin (10 pg ), amoxicillin (10 pg ), ampicillin (10
Mg ) and trimethprim-sulfamethaxazole (25 ug ).

Results
A total of (856) patients were studied of whom, (493) were
female and (363) were male. (424 patients/856,49.53%) were
proved to be infected with urinary tract infection. 153 patients were
males (36.1%) and 271 were females(63.9%), as shown in Table
1.

Table 1: Stratification of patients with UTI according to sex

Sex No. of patient No. of patient with Relative frequency
UTI (%)
Male 363 153 36.1
Female 493 271 63.9
Total 856 424 49.53

Table 2 Shows patients with UTI under study with different ages ranged 10-to 60
and above years old. Noticed that women age 10-49 years recorded high rate of
infected with UTI in comparable with those age above 50 years, in male high rate of

UTI recorded in above 50 years.



Table 2: Demographic data of patients with UTIs by sex and age

Age

group
(years)

10-19

20-29

30-39

40-49

50-59
>60
Total

With

out

UTI

113

81

105

94

46

54
493

Females

With No.(%)
UTI
47 17.34
56 20.66
61 22.51
59 21.77
18 6.64
30 11.1
271

Males
With With
out UTI
UTI
43 10
34 11
32 18
58 21
73 28
123 65
363 153

NO.(‘VO)

6.54

7.19

11.76

13.73

18.30
42.48

Total No.(%)
57 13.44
67 15.80
79 18.63
80 18.87
46 10.85
95 22.41

424

Table 3 Showed the numbers and percentages of bacterial
uropathogens isolated from male and female patients. Overall, E.
coli was the most common microorganism isolated in a cvll age-
groups and both sexes followed by Klebsiella and Enterococcus

faecalis

Table 3: Distribution of isolated bacteria in patients with UTI by sex

Organism

E. coli

Klebsiella
pneumoniae
Enterococcus
faecalis
Pseudomonas
aeruginosa
Citrobacter spp

Staphylococcus
aureus

Total

Number and percentage of isolates

Male

No.
%
58
37.91

220.92
25
16.34
16
10.46
13
8.50

5.88
153

Female

No.
%
163
60.15
40
14.76
31
11.44
14
5.17
12
4.43
11
4.1

271

Total
No.
%
221
52.12
72
16.98
56
13.21
30
7.1
25
5.9
20
4.72

424



Organism/ 10- N 20- No. 30- No. 40- No. 50-
age group 19 o 29 % 39 % 49 % 59

%
E. coli 28 70 22 59.4 47 52.8 61 68.5 33
6 1 4
Kiebsiella 3 7.5 9 24.3 6 6.74 9 10.1 30
pneumoniae 2 1
Enterococcus 5 12. 2 541 17 19.1 5 5.62 22
faecalis 5 0
Pseudomonas 2 5 0 0 14 15.7 7 7.87 6
aeruginosa 3

Citrobacter spp 1 2.5 2 541 1 1.12 4 4.49 13

Staphylococcus 1 2.5 2 5.41 4 4.49 3 3.37 8
aureus
Total 40 37 89 89 112

In the present study the most prevalent organism isolated
causing UTl was E. coli in all age group. while the others

No. >60
%

29.4 30
6
26.7 15
9
19.6 5
4
5.36 1
11.6 4
1
7.14 2
57

organisms recorded different frequency in different age group as in

Table 4.

Table 4: Distribution of UTIs isolates in various species on the

basis of age group

Antibiotics Concentratio E. K. P. E.
n coli pneumonia aeroginos faecalis
mcg (221) e a (56)
(72) 30)
Rifampicin 5 88* 12 10 24
(39.82%) (16.67%) (33.33%)  (43.00%
)
Nalidixic acid 30 127 7 12 18
(57.47%) (9.72%) (40.0%) (31.5%)
Tetracycline 30 95 41 10 39
(42.53%) (57.00%) (33.33%) (69.16%
)
Ceftizoxime 30 101 9 10 34
(45.70%) (12.5%) (32.1%)  (61.00%
)
Gentamicin 10 19 9 4 9
(8.6%) (12.9%) (13.33%) (16.10%
)
Ciprofloxacin 5 25 3 5 8

(11.3%)  (4.17%)  (16.66%) (14.20%

C.

spp
(25)

7
(28.00%)

9
(36.0%)
7
(28.00%)

3
(12.00%)

4
(16.3%)

4
(16.3%)

No.
%

52.6
26.3
8.77
1.75
7.02

3.51

S. aureus
(20)

2
(10.00%)

8
(40.00%)
9
(45.00%)

;
(35.00%)

2
(10.12%)

1
(5.00%)

Tot
al

221
72
56
30
25
20

424

Me:

(28 4

(35.7

(45.8

(33.

(12.8

(11.2



)
Amikacin 30 192 39 22 24 8

(86.88%)  (54.17%)  (73.33%) (43.7%)  (30.3%)
Nitrofurantoin 300 101 37 28 11 18
(4570%)  (51.4%)  (93.33%)  (20.1%)  (73.08%)
Norfloxacin 10 40 37 15 11 11
(18.1%)  (51.4%)  (50.00%) (19.8%)  (44.0%)
Amoxicillin 10 185 46 24 28 13
(83.71%)  (64.00%)  (80.00%) (50.00%  (51.8%)
)
Ampici]lin 10 198 59 22 52 19
(89.59%)  (81.94%)  (73.33%)  (92.00%  (74.1%)
)
Trimethobrim- 25 168 41 16 27 13
sulfamethaxazole

(76.01%)  (57.94%)  (53.33%) (48.00%  (52.6%)
)

Antibacterial activity of 12 antibiotics were tested against all
bacterial pathogens identified. In Table 5, the highest resistance
was shown to ampicillin with (81.32%) and amikacin with (62.97%)
of all uropathogens isolated, while ciprofloxacin and gentamicin
shown a high antimicrobial activity, (13.62%) and (14.62%)
respectively.

Table 5: Percentages of uropathogens sensitive to antibiotics
tested

*The antibiotics sensitivity of uropathogens are compared with standard antibiotics
table" .

Discussion
Urinary tract infection are a major public health problem®. It

should be noted that the vast majority of the samples collected
from patients correspond to clean-catch midstream urine!"®.
Laboratory diagnosis of UTI using urine cultures is based on semi-
quantitative counts of organisms and identification of the isolates.
A known quantity of urine is streaked on solid agar media and
incubated at 37°C for 24-48 hr's and the bacterial colonies
counted. The reliability of this methods, however, is strongly
depended on the time taken to send the urine specimens to the
laboratory and the transport conditions because urine is an
excellent culture medium and delayed plating may result in false-

positive results!"”.

18
(90.00%)
4
(20.00%)
12
(60.00%)
13
(65.3%)

15
(75.4%)

13
(65.00%)

(63.0
(50.6
(40.5

(65.8

(81.0

(58.1



In our study that was conducted on (856)patients, 424
patients (49.53%) developed UTls. 63.9% were females and
36.1% were males (Table 1). This results reflect that UTls are
more common in female and the male to female ratio was
approximately 1:2, this figure is in agreement with others studies,
Stamm‘'® showed that the risk of development UTI in females
exceeds the risk in males by two folds in each decade of life, other
workers!"® observed that the number of female patients were
significantly higher than the number of male patients i.e. UTI is
more prevalent in females. Schaeffer et al, confirm that UTls was
frequently caused in female (63%)than male (37%)%?. It is stated
that UTI is predominantly a disease of the females due to
anatomical predisposition'*® short urethra and proximity to the anal
opening and urothelial mucosa adherence to the

mucopolysaccharide lining or other host factors.

The demographic data(Table 2) indicates that women of
reproductive age group formed the main group of adult patients
with UTI presenting to the general practice clinics(46%of all UT]
detected were from women age 10-49 years). The rates we report
in the present study agree with those reported by Keah et al''®.
Other workers recorded 54%of all UTI detected were from women
age 10-49 years®?".

A high percentage of UTI in men were found in ages (50-
>60)years, it is worthy of note that the high rate of UTI of older
males due to commonly complicated by presented principally to
secondary or tertiary health care facilities.

Among the uropathogens the most frequent causative agent
of UTl in this study was found to be E.coli (62.12%) followed by
Klebsiella pneumoniae (16.98%), Enterococcus faecalis (13.21%),
Pseudomonas aeruginosa (7.1%), Citrobacter spp (6%) and
Staphylococcus aureus(4.72%), as shown in (Table 3). In other
studies Khan®® reported a uropathogens prevalence of (45.6%) for
E.coli. this was followed by Enterococcus faecalis (10.2%) while
other workers®reveled a prevalence of (42%) for E. coli, (16%)
Pseudomonas aeruginosa, (11%) Klebsiella pneumoniae, (4%)
Enterococcus faecalis, (3%) Citrobacter spp. and (0.5%)
Staphylococcus aureus. On the other hand, Shah®recorded E. coli
was the most abundant (40%) followed by Klebsiella pneumoniae



(20.5%) and (7.5%)Citrobacter species. prevalence of different
pathogens is dependent on several population attributes, sample
size and hygienic conditions of the patients. Therefore, a stable
pattern in this regard cannot be predicated. This is why data vary
when different studies are compared. It is interesting to note that in
our study E. coliis more common in females(60.15%) than in
males (37.91%) this figure is in agreement with Manzoor and co-
workers®® also agree with Salma® reported that E. coli grew in
(78.6%) of the specimens from females, but only (51.2%)of those
from males. Uropathogenic E. coli exhibits specific virulence which
allow them to adhere to vaginal and uroepithelial cells, resist
bacterial activity of human serum, prevent phagocytosis by
leukocyte and production of specific cytotoxins for tissue
invasion'”.

In this study as seen in (Table 4), in age 10 to 60 and above
years the most prevalent organism was E. coli, in all age group.
For other uropathogens in 10-19 age the most prevalent organism
was Enterococcus faecalis, 5 out of 40 (12.5%), in 20-29 Klebsiella
pneumoniae out of 37(24.32%)was the most prevalent organism,
in 30-39 Enterococcus faecalis predominant out of 89(19.1%), in
40 to 60 and above Klebsiella pneumoniae again predominant
organism off course after E.coli, similar results have been obtained
by other workers, “reported that E. coli was the most prevalent
organism in all age groups while Klebsiella pneumoniae was most
common in the age group of 50-60 years. Also similar to (®they
have reported that overall, E. coli was the most prevalent isolate in
all age group Klebsiella pneumoniae, although with a significant
prevalence, was commonly isolated in the population 40 to 60 and
above years old.

The prevalence of antimicrobial resistance among
microorganisms that cause UTlI is increasing world wide and is a
major factor in selecting antibiotics for treatment®®. In the present
study as seen in (Table 5), uropathogens were resistant to
ampicillin (81.32%). Similar results have been by other workers,
Tankhiwate et al ?”observed resistant to ampicillin was (79.6%),
but are lesser than those reported by Tambekar'® et al they
reported that uropathogens were resistant to ampicillin(87%). On
the other hand, in our study E. coli, Staphylococcus aureus and



Pseudomonas aeruginosa strains were highly sensitive to
ciprofloxacin and gentamicin. This figure is in agreement with
Tambekar®®and co-workers and Selma®. In present study a
significant increase in resistance of Uropathogenic strain to
Trimethobrim-sulfamethaxazole this is agree with other
studies®®?%®%)_ Older agents like gentamicin and Rifampicin, that
still show high efficiency against UTI pathogens, should be
considered as options for treatment.

In the present study the percentages of isolates
demonstrating a multi drug resistant(MDR) phenotype was
extremely high. The most frequently observed multi drug
resistance phenotypes agree with those already, in special for
ampicillin and Trimethobrim-sulfamethaxazole “**". The isolated
bacteria were resistant to ampicillin. Amoxicillin, amikacin,
tetracycline, Trimethobrim-sulfamethaxazole and nalidixic acid.
This observed resistance to their drugs is a probable indication of
earlier exposure of the isolates to these drugs, which may have
enhanced resistant development®®.most of isolated of
uropathogens showed multiple antibiotics resistance in this area
may be due to large portion of the bacterial isolates being
previously exposed to several antibiotics. The present study data
gives idea about the common trend of increased antibiotics
resistance of uropathogens in this region, which may be due to
geographic variation or discriminate or sub lethal use of antibiotic.
This data not only help in proper treatment of UTI patients but also
discourage the indiscriminate use of antibiotics and prevent further
development of bacterial drugs resistance.

Many factors may have contributed to such high rates of
resistance including misuse of antibiotics by health care
professionals or non skilled misuse of antibiotics by the general
public antibiotics can be purchased in our country without a
prescription, and inadequate surveillance due to lack of information
arising from routine antimicrobial susceptibility testing, like report
from other developing countries.

Planning to reduce resistance is very important, as organisms
resistant to one antimicrobial agent are likely to become resistant
to others. Researchers have found that bacteria isolated from UTls
have resistance to common drugs such as ampicillin and



Trimethobrim-sulfamethaxazole in over one third of cause. These
drugs have been on the market for several decades®**%.
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