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Abstract 

This study was done to assess the bacterial profile and antibiotic susceptibility pattern 
of urinary tract infections (UTIs) pathogens. 
  
For proper identification of causative microbial agents, mid stream urine samples 
from 60 patients with clinical symptoms suspected to be UTI were collected, cultured 
and subjected to appropriate biochemical tests. 
  
These samples were collected from Teaching Laboratories Center in ALQadisiah 
during the study period (1st July2016- 1st September2016) The antimicrobial 
sensitivity test was carried out by disc diffusion technique using Muller- Hinton agar. 
40 urine samples were cultured positive with a colony count equal or more than 105/
ml while 20 cases were excluded as they were culture negative or exhibited mixed 
infections.  

Overall males to females ratio was 1:3.2. The most prevalence isolates were 
Escherichia coli with frequency rate of 37.5% followed by Staphylococcus 
auereus35% whereas Entarobacter showed frequency rate of 7.5%. Howevere, 
Psedomons showed fraquency rate 5%. 

The majority of isolates were sensitive to imipenem (96%) followed by 
amikacin(89%) and nitrofurantion(69%) whereas, high level resistance was seen to 
cotrimoxazole, ampicillin and trimethoprim followed by cefoxitin, nalidixic acid, 
gentamicin and cefotaxime in decreasing order of frequency. 



Introdication 

Urinary tract infection (UTI) is a serious health problem affecting millions of people 
each year. It is the most important cause of mortality and morbidity in the world 
affecting all age groups across the life span[1]. 

 UTI may involve only the lower urinary tract or both the upper and the lower 
tracts[2]. The urethra and urinary bladder are the most frequent sites of infections 
within the urinary tact[3]. 

 It was found that women were more prone to UTIs than men with the risk of 
infection related to the frequency of sex[4]. 

 The predominance of Enterobacteriaceae and particularly Escherichia. coli remain 
the principle pathogen causing UTI, accounting for 75-90% of all UTIs in both 
inpatients and outpatients[5]. 

 In addition, Klebsiella spp., Staphylococcus spp., Enterobacter spp., Proteus spp., 
Pseudomonas spp. and Enterococcus spp. were more often isolated from inpatients 
[6]. Elsewhere, coagulase negative Staphylococci may be a common cause of UTI in 
some reports [2] w hereas anaerobic organisms are rarely pathogens in the urinary 
tract[7].  

Oral antibiotics such as trimethoprim, cephalosporins, nitrofurantion, or a 
fluoroquinolone substantially shorten the time to recovery. All are equally effective 
for both short and long term cure rates [8]. Resistance has developed in the 
community to all of these medications due to their widespread use [9]. 

 Worldwide data showed that there was an increasing resistance noted against 
amoxicillin, cotrimoxazole and lately, fluoroquinolone[10]. 

 Some authors have found that quinolone resistance was higher in developing 
countries than in developed nations because of the use of the less active quinolone, 
such as nalidixic acid and the use of low dosages of more potent compounds such as 
ciprofloxacin resulting in selection of mutant isolates [11]. 

 It was also found that antibiotic resistance varies according to geographic locations 
and is directly proportional to the use and misuse of antibiotics [12]. Therefore, it is 
important to have local hospital based knowledge of the organisms causing UTI and 
their antibiotic sensitivity patterns. This information would be relevant not only to the 
local hospital but  
 
would also be a vital regional database [13]. For all of the above reasons, this study w 



as aimed to identify the most common etiologic agents responsible for urinary tract 
infection with determination the antimicrobial sensitivity pattern to the commonly 
used antibiotics 

Experiment work 

 Instrument / Equipment 

Culture  media  used  with  their  remarker  

Autoclave

Compound light microscope

Electric oven

Digital camera

Hot plate with magnetic stirrer

Incubator 

Laminar-flow cabinet

PH meter

Rotary microtome

Sensitive balance

Vortex mixer

Water bath

Water distiller

Medium
Blood ager

Brain – heart infusion broth

Eosin – methyline blue (EMB)

MacConkey ager



Bacterial isolation:  

Teaching  Laboratories  Center between  1st  July 2016 and  1st   September 2016 . 
Midstream  urine  samples  were  collected  by clean    catch    method    in    sterile    
universal containers  and  cultured  within  30  minutes  of collection   on MacConkey   
agar   and   blood  agar   media,   then   incubated   aerobically   for  18-24  hours  at  
37°C. 

 Urine  culture  showing  a quantitative  count  of  greater  than  or  equal  to 10-5  
colony  forming-unit  (cfu)  per  ml  of  single pathogen    was    considered    as    
significant bacteriuria  [14]. 

  Identification  of  isolates  was done    by    standard    method    depending    on 
observation  of  colony  characteristics,  Gram-stain  as  well  as  using  biochemical  
tests  for further  identification.  

 Antimicrobial   sensitivity : 

 test  was  performed  by  disc  diffusion  method (Kirby-Bauer's  technique)  [15]  
using  Muller-Hinton   agar.  

The   following    commercially  available    discs    were    included:    amikacin  (30    
µg),    ciprofloxacin(5    µg),    gentamicin  (15  µg),  nalidixic  acid  (30  µg),  
nitrofurantion (300   µg),   tobramyicin   (10   µg),   imipenem  (10 µg), cefoxitin (30 

MacConkey borth

Mannitol salt agar

Muller – Hinton agar

Nutrient agar

Nutrient broth

Simmoms citrate agar

Triple suger Iron agar (TSI)

Urea agar base



µg), cefotaxime (30 µg), norfloxacin   (10   µg),   trimethoprim   (5   µg), ampicillin 
(10 µg) and co-trimoxazole (25 µg). 

 Collected data were  analysed by the  Statistical Program   for   the   Social   Sciences   
(SPSS) version   [15].   

Statistical  analysis: 

   Analysis  performed  using  SPSS  [version20].  The  data  presented  as 
percentages, mean value and standard deviation. Chi square used to calculate 
significance for frequency, while t test used to determine significance in mean 
difference. P value of < 0.05 regarded significant. 

  

Results and Discussion  
The  current  study  shows  the  distribution and  antimicrobial  drugs  susceptibility  pattern  

of bacterial species isolated from patients with presumptive  diagnosis  of  UTI. 

  A  total  of  60 patients  were  attend  Teaching  Laboratories center in Diwanyia city with 
presumptive diagnosis 

Table (1) Percentage of microbial  isolates  isolated from urine 
samples(n = 40). 

E.coli  was  significantly the  most  common  isolated  organism  (37.5%) (P<    0.01).    
The    present    finding    was    in accordance  with  many  other  studies  [21,  22] 
who  showed  predominance  of  Gram-negative bacteria  specially  E.coli  with  an  
isolation  rates ranged  between  40-69%.  This  was  due  to  the fact  that  strains  of  
E.coli  affecting  the  urinary  tract     possess     a     variety     of     virulence 

Bacteria Number of isolates percent

Escherichia coli 15 37.5%

Staphylococcus  
aureus

14 35%

Enterococcus faecalis 3 7.5%

Proteus spp. 2 5%

Pseudomonas  
Aeruginosa

2 5%

Candida albicans 3 7.5%

Contaminated 1 2.5%



characteristics   that   facilitate   their   intestinal carriage,    persistence    in    vagina    
and    then ascension   and   invasion   of   the   anatomically  normal urinary  
tract[10]. 

 A high  prevalence  of  Staphylococcus  spp. (35%) and   Pseudomonas aeruginosa 
(5%) was seen in this work. This is compatible with the results showed by [21,23]. 
Other   bacteria   like  candid albicans spp.   (7.5%) Proteus spp.(5 %), were also 
isolated in this study.There  was  no  significant  [P>0.05]  difference  in  mean  age  
of  women  with  negative  urine culture [32.92 ± 14.74 years] and women with 
positive urine culture [34.54±16.01 years]. In addition, BMI mean value was not 
significantly [P>0.05] different in women with negative urine culture [25.20 ±3.1] 
and from those with positive urine culture [25.49±2.87]. However, the  mean  pus  
cell  scale  was  significantly  [P=0.000]  higher  in  women  with  culture  positive 
urine [1.78±1.20] as compared to culture negative urine [0.73±0.92], (Table 1).  

E. coli demonstrated a resistant rate of > 70% to azitreonam,  Termethoprin, 
Norfloxacin,.  However,  E.  coli  show  a  low  resistance  to Clindamycin, 
Gentamycin, Chlorothromycin, Amikacin.  In  addition,  a  moderate resistant rate 
[50 to 70%] was demonstrated by E. coli to  cefaclor, pipercillin, cefotaxime, 
Nalidixic acid, , and Ampcillin, Table3.  

 Staphylococcus  aureus  urinary  isolates  show  a  high  resistance  rate  to  
Aztreonam, Rifampcin, Norfloxacin, Clindamycin.   However,   staphylococcus   
aureus   was   with   low   resistance   rate   to ciprofloxacin, Gemifloxacine, 
CEfixine, Trimethoprin, cefoclar, Table3.  

The Proteus high rate of resistance demonstrated against Ampcillin[100%], 
nitrofurantoin [50%] ampicillin  [87.5%],  Ciprofloxacin [50%] norfloxacine   [50%] 
Aztreonam[50%], Cefixime[50%],  amoxicillin  [37.5%],  and  pipercillin  [50%] High  
susceptibility  was shown to Clindamycin and amikacin,( Table 2). 

Table 2. Antibiotic susceptibility of isolates from women with urinary 
tract infection.  

Antibiotic
                                        Resistant rate

E. coli 
( 15 )

Staph. 
aureus(14)

Entrobacter 
(3)

  Proteus (2)

%  [No.] %  [No.] %  [No.] %  [No.]

Amikacin 1 (6.6) % - 1  (33) -

Nalidixic acid 4  (26) - 1 (33) -

Azitreonam 7  (46.6) 5 (35.7) 1 (33) 1 (50)

Amoxicillin 4  (26) 3  (21) - -

Tobramycin 3  (20) - - -



Conclusions 

Most patients with uncomplicated acute cystitis have cases that are 
clinically straight forward, and they may not require any laboratory 
testing beyond urinalysis. 

for significant  number of patients, however, the clinical history and 
physical finding alone maybe insufficient to make a definitive diagnosis 
of UTI , for those patients and for patients with complicated UTI, 
laboratory tests are necessary to make the diagnosis and to provide 
specific information's regarding the identify and antimicrobial 
susceptibility pattern of pathogens . 

both the laboratory diagnosis and clinical diagnosis of laboratory test 
results must be made in light of the method of collection used, clinicians 

Chloromphinc
ol

1  (6.6) 2  (14.2) 1 (33) -

Rifampicin 2  (13.3) 5  (35.7) - -

Nitrofurantion 2  (13.3) 4  (28.5) - 1  (50)

Ampicillin 5  (33.3) 2  (14.2) - 2 (100)

Ceftriaxone 3  (20) - - -

Ciprofloxacin 3  (20) 5  (35.7) - -

Pipercillin 5  (33.30 - 1  (33) 1 (50)

Norfloxacin 5  (33.3) 8  (57) - -

Gemifloxacine 2  (13.3) 2  (14.2) - 1 (50)

Cefixime 6  (40) 2  (14.2) 2  (66) 1  (50)

Trimethoprim 5  (33.3) 1  (7) 2  (66) -

Clarithromyci
n

1 (6.6) - - -

Clindamycin 1 (6.6) 5  (35.7) 2 (66) -

Gentamycin 1  (6.6) 4  (28.5) 1  (33) -

Norfloxacin 5  (33,3) 8  (57) - -



should specify the method of collection on test requisition forms. of the 
available laboratory tests, urinalysis is helpful primarily as a means of 
excluding bacteriuria, but  it's not assure gate for culture . 

although culture identify pathogens ,the accurate interpretation of culture 
results requires clinical information that is usually available only to the 
clinician . 

we hope that infectious diseases physicians, in particular will understand 
both the strength and the limitations of the laboratory based diagnostic 
studies for UTI that have been reviewed in this article, and we hope that 
they will incorporate this understanding with current treatment guidelines 
to optimize patients care. 
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