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Abstract: 
Background: Urinary tract infection (UTI) is a common infection which can be caused by a variety of bacteria. 
The distribution of bacteria and effectiveness of antibiotics to those bacteria causing UTI can be different in differ-
ent regions. 

Objective: To determine the frequency of the various organisms causing urinary tract infection, as well as finding 
their sensitivity to various antibiotics in patients attending Urological OPD of Muhammad Medical College.  

Material and Methods: Between 1" Oct 2008 to 31" Jan 2009, urine samples were collected from 457 patients 
attending urology outpatient with clinical diagnosis of UTI prospectively. 152 met the exclusion criteria. Remain-
ing 305 samples were cultured. 111 were sterile and 194 had positive culture. Of these 194 patients with con-
firmed UTI, 131 were male and 63 females. The sensitivity was tested for 15 commonly used drugs. 

Results: The commonest causative organism was Escherichia coli (E. Col), which was present in 78 (40H%) 
samples. This is half the number of E. Coli induced infection found in studies conducted in other parts of the 
world. 45 (23) grew Klebsiella and 33 (17%) grew Staphylococcus. More than 70% of samples were sensitive to 
Amikacin (149, 77%), Fosfomycin (144, 74%) and Imipenem (144, 74%6). 

Conclusion: The distribution of bacteria causing urinary tract infection and their sensitivity to various antibiotics 
are different from those reported in most standard textbooks and guidelines. 
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Introduction: 
Infections of the upper and lower urinary tract account 
for more than 6 million office visits per year in the US., 
costing tore than $2.5 billon annually

1,2,3
. Since 50% to 

60% of women report at least one urinary tract infection 
(UTI) in their lifetime, UTls have become a common 
condition diagnosed and treated by gynecologists, urol-
ogists, and other health care providers for women

4
. 

UTIs are mostly found in women, occurring in an 8:1 
ratio in women to men

5
. 

UTs are defined as infectious processes that occur any-
where in the urinary system, involving the urethra, blad-
der, ureters, or kidneys. Some clinicians use the tens 
complicated and uncomplicated to further delineate 
these infections. Complicated UTs refer to those infec-
tions that result in treatment failure or complications 

(i.e., pyelonephritis or renal scarring). In addition, com-
plicated UTIS Include certain populations such as preg-
nant women, males, persons with any of the co morbid 
conditions like diabetes or renal disease, a recent histo-
ry of a UTI, or urinary tract anomalies 

6,7.8,9,10
. 

As the pattern of bacteria causing UTI differs, it is sug-
gested that one will have knowledge of the local sus-
ceptibility profile of the community's common pathogens 
and use this to tailor empiric treatment decisions

11
. Re-

cant rapports by several groups have documented 
emergence of resistant uropathogens in UTIs

12
 . 

Hence we decided to prospectively study the various 
organisms causing UTI and their sensitivity to common-
ly used antibiotics at a large 500 bedded teaching hos-
pital in Mirpurkhas. 

Patients and Methods: 
During 1 Oct 2008 to 31* Jan 2010 a total of 457 sam-
ples of midstream urine sent to the pathological labora-
tory of Muhammad Medical College, Mirpurkhas from 
the Urology outpatients were examined prospectively. 
Exclusion criteria included the patients who had re-
ceived any antibiotic within 72 hours of sample collec-
tion. Any patient with instrumentation in urinary tract like 
urethral catheterization or cystoscopy was excluded 
from the study. Those with presence of stones or tumors 
were also excluded. Those who did not have numerous 
pus cells on microscopic examination were also exclud-
ed. 152 patients met one or more exclusion criteria and 
were excluded from the study. Urinary samples of re-
maining 305 patients 
were cultured. Of these, 111 were sterile whereas 194 
grew bacteria and their sensitivity to various antibiotics 
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was assessed. 
All the patents were provided with white mouthed, tightly 
closed, sterilized bottles. The bottles were sterilized in 
hot air ovens by dry heat at 160 degrees C for 1 hour. 
The patients were advised to collect clean-catch, mid-
stream specimen of urine. The patients were asked to 
produce the specimen to lab within 30 minutes of collec-
tion. With the help of 1 mm sterilized, microme-wire loop, 
the samples were obtained from uncentrifuged urine 
specimen and were streaked on blood gar, MacCkonkey 
agar, and CLEB medium at the same time, according to 
standard procedure. After streaking, the plates were kept 
in the incubator at 35-37 degrees C for 18-24 hours. 
When growth was obtained on any of the media, the 
identification of pathogen was confirmed by observation 
of colony characteristics, gram staining, and biochemical 
staining using different tests. 
For determination of sensitivity, standard antibiotic test 
tablets (Evan) Kirby-Bauer antibiotic testing (K-B testing) 
or disc diffusion antibiotic testing was used. Antibiotic 
impregnated wafers were used to test whether particular 
bacteria were susceptible to specific drugs. A known 
quality of bacteria was grown on agar plates in the pres-
ence of thin wafers containing relevant antibiotics. If the 
bacteria were susceptible to a particular antibiotic, the 
area of clearing surrounded the wafers where bacteria 
were incapable of growing (Zone of Inhibition). 

Results: 
A total of 457 patients were referred from Urology Outpa-
tient of Muhammad Medical College Hospital (MMCH) 
with provisional diagnosis of UTI. 152 met the exclusion 
criteria and were therefore not included. All remaining 
patients had symptoms of dysuria and frequency of mic-
turition. Other urinary symptoms were sometimes pre-
sent. Pathogens were cultured from 194 specimen, 
whereas 111 were sterile. 

Age Range: 
The age range of the patients according to gender distri-
bution is given below: 

Average Age Overall: 

  In Females: 

 In Males: 

UTI Pathogens: 
Table-1 

Bacterial Sensitivity to Antibiotics:  
The most effective antibiotics showing sensitivity to over-
all over 70% of cases were Amikacine, Fasfomycine, and 
Imipemen. Table 2 show the overall sensitivity to various 
antibiotics. 
Table-2 

Average age in positive culture 40 Years 

Average age in negative culture 35 Years 

Average age in positive culture 38 Years 

Average age in negative culture 31 Years 

Average age in positive culture 44 Years 

Average age in negative culture 38 Years 

Bacteria 
No. of Patients  

Affected 
Percentage 

E. Coli 78 40.2% 

Klebsiella 45 23.2% 

Staphylococ-
cus 

33 17% 

Enterobacter 12 6.2% 

Pseudomonas 9 4.6% 

E. Faecalis 7 3.6% 

Proteus 4 2% 

Salmonella 2 1% 

Citrobacter 2 1% 

Serratia 2 1% 

Antibiotics 
No. of cases  

sensitive 
%  

Sensitive 

Amikacine 149 77% 

Fosfomycine 144 74% 

Imipemen 144 74% 

Cotrimoxazole 103 53% 

Amoxycillin 95 49% 

Vancomycin 74 38% 

Augmentin 74 38% 

Ceftazidime 68 35% 

Ampicillin 68 35% 

Cefotaxime 64 33% 

Ofloxacin 60 31% 

Pipemedic Acid 60 31% 

Ciprofloxacin 48 25% 

Cephradine 48 25% 

Cefuroxime 46 24% 
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Discussion: 

UTLs are mostly found in women, occurring in an 8:1 
ratio in women to men9. However in our study, more 
men than women had UTI. The cause may be that the 
Urology department of MMCH is very renowned for en-
doscopic treatment of Prostate and people come from all 
over Sindh to attend it. Hence older men with enlarged 
prostate and UTIs were sent more often for urine culture 
and sensitivity. 
Common pathogens that have been implicated in UTIs 
are primarily gam-negative organisms with Escherichía 
coli having a prevalence of 80%. Other gram-negative 
pathogens include Klebsiella pneumoniae, Enterobacter 
species, Proteus mirabilis, Pseudomonas aeruginosa, 
and Citrobacter

13.14.15.16,17.18,19,20,21,22
. 

In our study, we also found that Escherichia coil was the 
commonest organism found. But its prevalence was half 
of that reported above, i.e. 40%. The second commonest 
was Klebsiella but the third commonest organism found 
was Staphylococcus. Although guidelines such as Scot-
tish Intercollegiate Guidelines Network (SIGN) are pre-
sent for treatment of UTIs, it is widely appreciated that 
geographical and local factors play an important role in 
type of organism causing infection and resistance pat-
tern

23
. 

Hence it has been suggested that when the decision is 
made to treat, local resistance patterns and patient popu-
lation should be considered

24
. 

We found that the resistance pattern was alarming. Most 
writers suggest the use of Trimethoprim, either alone or 
with Sulfamethoxazole and Quinolines as first line of 
treatment. We found that Trimethoprim with Sulfameth-
oxazole and Quinolines including Ofloxacin and Ciprof-
loxacin were sensitive in only 54%, 31% and 25% pa-
tients respectively. 
It has been reported that multidrug resistance patterns 
are emerging. In one study 20% of the cases of commu-
nity-acquired UTIs were resistant to first-line antibiotic 
therapy

18
 , In that same study, the researchers identified 

a decline in the incidence of E. coli as the common path-
ogen from approximately 71% to 56%. In the United 
States the resistance patterns of uropathogens to specif-
ic agents are as follows: trimethoprim and sulfamethoxa-
zole (TMP-SMX), 10% to 20%; ampicillin, 40%; nitrofu-
rantoin, 15% to 20%; fluoroquinolones, < 10%. In addi-
tion, recent evidence suggests that cephalosporins are 
also showing resistance patterns

6,7,8,9,10
. 

One study showed that the prevalence of E coli resistant 
to Trimethoprim and Trimethoprim Sulfamethoxazole 
(TMP/SMX) rose from 9% in 1992 to more than 18% in 
1996. Increasing resistance to ampicillin and cephalothin 
was also seen

12
. Other studies have shown similar 

trends
25.26

. 
One guideline has suggested following three antibiotics 
as first line of treatment for management of UTI in non-
pregnant women:  
1. Trimethoprim-Sulfamethoxazole: 1 tablet (160 mg 

trimethoprim-800 mg sulfamethoxazole) twice daily 

for 3 days. 
2. Trimethoprim 100 mg twice daily for 3 days. 
3. Ciprofloxacin 250 mg twice daily for 3 days

27
. 

It is remarkable that the sensitivity of first and third regi-
men in our study was 53% and 25% respectively 
(Trimethoprim was not tested separately) This may be 
due to injudicious use of antibiotics as reported previous-
ly

28
.  

It is also noted that only 3 antibiotics had a sensitivity of 
over 70%. Two of them are available only for parenteral 
usage. Only Fosfomycin, which is not recommended in 
any guideline, was active against bacteria in 74% of UTI. 
Next orally available antibiotic with highest sensitivity 
was Co-trimoxazole, which was active against bacteria in 
53% of UTI. 

Conclusion: 
The present study shows that the distribution of bacteria 
in patients with Urinary Tract Infection in rural regions of 
Pakistan can be quite different from those reported in 
international literature. Similarly most infections are re-
sistant to commonly prescribed antibiotics. This may be 
due to injudicious use of antibiotics. It is therefore neces-
sary to perform large studies in various parts of the coun-
try to find prevalence of various organisms in UTI and to 
find their resistance pattern to various antibiotics. A 
guideline should then be developed addressing the local 
condition. Urine should probably be cultured and sensi-
tivity done in more cases of UTIs than not. It appears that 
in Mirpurkhas, Fosfomycin should probably be the first 
drug of choice in at least uncomplicated UTIs until the 
results of culture and sensitivity are back It is also neces-
sary to stop injudicious use of antibiotics to prevent the 
resistance of organisms to antibiotics from increasing 
any further. 
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