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ABSTRACT  
 
A cross-sectional study was conducted on a total of 200 pregnant women to determine the prevalence and 
antimicrobial susceptibility of bacterial uropathogens from January to May, 2011 at Gondar University Hospital 
antenatal clinic, Northwest Ethiopia.  Clean catch mid-stream urine specimens were collected from each study 
subjects. Urine culture, identification and sensitivity tests were done using standard microbiologic procedure. In 
this study, the overall prevalence of urinary tract infection was 12%. Of this bacteriological screening of mid-
stream urine specimens showed that 10.2% and 15.9%, had significant bacteriuria in asymptomatic and 
symptomatic group respectively. Prevalence of urinary tract infection was a statistically significant association with 
previous history of catheterization and urinary tract infection (p<0.05). Escherichia coli was the most frequently 
isolated organism (41.5%) followed by coagulase negative staphylococcus (25%). Gram negative and positive 
bacteria accounted for (58.3%) and (41.7%) respectively. Rate of susceptibility for all isolated bacteria showed, 
ceftriaxon and gentamicin (87.5%) for each, amoxicillin–clavulanic acid (83.3%), ciprofloxacine (75%), and 
norfloxacilin (70.8%). However, most resistance was to ampicillin (91.7%), amoxicillin (79.2%), tetracycline 
(58.3%), cotrimoxazol (50%), and chloramphinicol (33.3%). Multi drug resistance (resistance two or more drugs) 
of 91.7% (22/24) was observed among the isolated bacterial uropathogens.  
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INTRODUCTION 
 
Urinary tract infection (UTI) is one of the most common infectious diseases and serious ailment in humans due to 
the frequency, recurrence and difficulty in eradication poses stiff challenge to the medical professionals. It is 
important because it may involve kidneys, ureters, bladder and urethra [1]. It has been reported in all age groups and 
in both sexes [2]. However, women are more susceptible than men, due to short urethra, absence of prostatic 
secretion, pregnancy and easy contamination of the urinary tract with fecal flora [3]. Additionally, the physiological 
increase in plasma volume during pregnancy decreases urine concentration and up to 70% pregnant women develop 
glucosurea, which encourages bacterial growth in the urine [4].  
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But the main factors predisposing women to bacteriuria are pregnancy and sexual intercourse [5]. Sexual activity 
increases the chances of bacterial contamination of female urethra. Sexual intercourse may also cause bacteria to be 
pushed into the urethra. This anatomical relationship of the female urethra to the vagina makes it liable to trauma 
during sexual intercourse as well as bacteria being massaged up the urethra into the bladder during pregnancy or 
child birth [6, 7]. Using a diaphragm can also lead to UTIs because diaphragms push against the urethra and make it 
harder to completely empty the bladder and the urine that stays in the bladder is more likely to grow bacteria and 
cause infections [8]. 
 
In female, the urinary tract has an important association with the reproductive organs because of its proximity. In the 
non-pregnant state, the uterus lies just behind and partly over the bladder while in the pregnant state; the enlarging 
uterus affects all the tissues of the urinary tract at various times [9]. Pregnant women are at increased risk for UTIs. 
Beginning in week 6 and peaking during weeks 22 to 24, approximately 90 percent of pregnant women develop 
urethral dilatation, which will remain until delivery. Increased bladder volume and decreased bladder tone, along 
with decreased urethral tone, contribute to increased urinary stasis and ureterovesical reflux [10]. 
 
UTIs are common complications of pregnancy and it may manifest as asymptomatic bacteriuria (ASB) or 
symptomatic bacteriuria (SB). Asymptomatic bacteriuria, in which urine culture reveals a significant growth of 
pathogens, that is greater than 105 bacteria/ml but without the patient showing symptoms of UTI, can be found in 
both pregnant and non pregnant women and also bacteriuria associated with pregnancy has a direct bearing not only 
on the health of the woman, but also on the pregnancy [11]. Pregnancy enhances the progression from asymptomatic 
to symptomatic bacteriuria which could lead to pyelonephritis and adverse obstetric outcomes such as prematurity, 
low-birth weight, and higher fetal mortality rates [12]. 
 
The incidence of these complications can be decreased by treating promptly ASB and SB during pregnancy [10]. 
Due to the potential adverse sequelae of UTI in pregnancy, most clinics perform routine urinalysis of midstream 
urine specimen during one or more antenatal clinic (ANC) visits [13]. However, culture and antimicrobial drug 
susceptibility testing are needed for surveillance purposes to guide the clinicians on the proper management and 
prevent empirical treatment of pregnant women with ASB and SB.  
 
The organisms that cause UTIs during pregnancy are the same as those found in non-pregnant patients and the 
leading causes of acute and uncomplicated UTI have been reported to be due to Escherichia coli (80%–90%) and 
the rest are caused by, Staphylococcus aureus, Proteus spp, Klebsiella spp and Pseudomonas aeruginosa [14, 15]. 
Data on the current distribution and antimicrobial drug susceptibility patterns among urinary bacterial isolates from 
pregnant women in Ethiopia; particularly in the study area is limited. Therefore, this study aimed to determine the 
prevalence and antimicrobial susceptibility of uropathogens causing urinary tract infections among pregnant women 
attending ANC in Gondar University Hospital, Gondar, Ethiopia. 
 

MATERIALS AND METHODS 
 
A cross-sectional study was conducted from January to May, 2011 on pregnant women attending the antenatal clinic 
of Gondar University Hospital. Verbal informed consent was obtained from each pregnant woman prior to sample 
collection. Information on age, previous history of catheterization, clinical sign, and period of gestation, parity, and 
number of pregnancies was collected by face-to-face interview with the pregnant women. Ethical approval was 
obtained from Gondar University Hospital. 
 
Clean-catch midstream urine was collected from each patient into a sterile test tube container and samples were 
cultured on cysteine lactose electrolyte deficient agar (CLED), using a calibrated drop delivering 0.002ml of urine. 
Streaked culture plates were incubated at 37oc overnight. On the next day, the bacterial growth on the respective 
media was looked, and total colony count was done. A single colony was picked from culture plates with significant 
bacteriuria (105  colony forming units per ml  urine of one or two isolate (s) and was suspended in nutrient broth, 
and then sub cultured onto blood agar and MacConkey agar and finally incubated at 37oc for further purification. 
Pure isolates of bacterial pathogen were preliminary characterized by colony morphology, gram-stain, and catalase 
test. A standard biochemical procedure was used for full identification of gram- positive and gram negative bacteria. 
Antimicrobial susceptibility testing was performed for bacterial isolates by using agar diffusion method described by 
Bauer et al., 1966 on Mueller-Hinton agar (oxoide) [16]. 
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After a pure culture was obtained, a loop full of bacteria was taken from a colony and was transferred to a tube 
containing 5 ml sterile normal saline (0.85 % NaCl) and mixed gently until it formed a homogenous suspension. The 
turbidity of the suspension was then adjusted to the optical density of a Mc far land 0.5 tubes measured at 500 nm 
absorbance in order to standardize the inoculums size.  
 
A sterile cotton swab was then dipped into the suspension and the excess was removed by gentle rotation of the 
swab against the surface of the tube. The swab was then used to distribute the bacteria suspension evenly over the 
entire surface of Mueller-Hinton plates. The inoculate plates were left at room temperature to dry for 3-5 minutes 
while the Petridis lids was in place. By using sterile forceps, appropriate antimicrobial discs were evenly distributed 
on the inoculated plates. 
 
 Gram-positive and gram-negative bacteria isolates were tested against the following antimicrobials: ampicillin 
(AMP) (10µg), amoxicillin-clavulanic acid (AMC) (30µg), ceftraixone (CRO) (30 µg), chloramphenicol (C) (30µg), 
ciprofloxacin (CIP) (5 µg), gentamicine (CN) (10µg), trimethoprim-sulphamethoxazole (SXT) (25µg) and 
tetracycline (TTC) (30 µg).   The plates were then incubated at 37oC for 18-24 hours. 
 
Diameter of the zone of inhibition around the disc was measured to the nearest millimeter using a metal caliper and 
the isolate were classified as sensitive, intermediate and resistant according to National Committee for Clinical 
Laboratory Standards (NCCLS (2002)). Standard strains of E. coli (ATCC 25922), S. aureus (ATCC 25923), and 
Pseudomonas aeruogenosa (ATCC 27853), which were sensitive to all antibacterial drugs were used routinely in 
this study as control. 
   
Table 1:  Prevalence of UTI vs. socio-demographics, obstetrics and clinical variables of pregnant women at Gondar University Hospital, 

Northwest Ethiopia, 2011 
 

Variables 

Non –significant bacteriuria Significant bacteriuria Total Significance 
N0. (%)                                                 N0. (%)                                N0. 

 
 

Age(years)    
16-20 38(88.4) 5(11.6) 43 X2= 1.519 
21-25 65(90.3) 7(9.7) 72 P= 0.911 
26-30 54(87.5) 10(12.5) 64  
31-35 10(90.9) 1(9.1) 11  
36-40 7(87.5) 1(12.5) 8  
41-45 2(100) 0(0) 2  
Gravidity     
1-3 148(88.1) 20(11.9) 168 X2= 0.036 
4-6 22(88) 3(12) 25 P= 0.982 
7-9 6(85.7) 1(14.3) 7  
Parity     
Nullipara 66(90.4) 7(9.6) 73 X2= 1.166 
One 42(84) 8(16) 50 P= 0.558 
Multipara 68(88.3) 9(11.7) 77  
Trimester     
1st 19(100) 0(0) 19 X2= 3.504 
2nd 85(85) 15(15) 100 0.173 
3rd 72(88.9) 9(11.1) 81  
current symptom of patient     
Yes 53(84.1) 10(15.9) 63 X2= 1.306 
No 123(89.8) 14(10.2) 137 P= 0.253 
His. Catheterization     
Yes 7(63.6) 4((36.4) 11 X2= 6.543 
No 169(89.4) 20(10.6) 189 P= 0.011 
His. of UTI     
Yes 29(72.5) 11(27.5) 40 X2= 11.375 
No 147(92) 13(8) 160 P= 0.001 

 
RESULTS 

 
Out of 200 pregnant women examined for UTI, 24 were positive for significant bacteriuria, giving the overall 
prevalence of 12%. Of this bacteriological screening of mid-stream urine specimens showed that 14/137(10.2%) and 
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10/63(15.9%), had significant bacteriuria in asymptomatic and symptomatic group respectively. Of all the bacteria 
isolated, gram-negative bacteria were more prevalent, 58.3%, than gram-positive bacteria, 41.7%. The most 
commonly isolated bacteria were Escherichia coli 10 (41.7%), followed by coagulase negative Staphylococcus 6 
(25%). 
 
 Antimicrobial susceptibility of isolated bacteria showed that: ceftriaxon and gentamicin (87.5%), amoxicillin–
clavulanic acid (83.3%), ciprofloxacine (75%), and norfloxacilin (70.8%), chloramphinicol (66.7%), cotrimoxazol 
(50%), tetracycline (47.7%), amoxicillin (20.8%), ampicillin (8.3%). Multi drug resistance (resistance two or more 
drugs) of 91.7% (22/24) was observed among the isolated bacterial uropathogens.   

 
Table 2:  Etiology and frequency of bacterial uropathogens isolated from asymptomatic and symptomatic pregnant women at Gondar 

University Hospital, Northwest Ethiopia, 2011. 
 

Bacterial isolates 
Symptomatic 

(n=63) 
Asymptomatic 

(n=137) 
Total 

(n= 200) 
 No. (%) No. (%) No. (%) 

E. coli 5(50) 5(35.7) 10(41.7) 
Enterobacter aerogenosa 1(10) 1(7.1) 2(8.3) 
Klebsiella pneumonia 0(0) 2(14.3) 2(8.3) 
CNS 4(40) 2(14.3) 6(25) 
S.aureus 0(0) 4(28.6) 4(16.7) 
Total 10(41.7) 14(58.3) 24(100) 

*CNS= coagulase negative Staphylococcus 

 
Table 3:  Antimicrobial susceptibility pattern of bacteria isolated from urine culture of pregnant women at Gondar University Hospital, 

Northwest Ethiopia, 2011. 
 

Bacterial isolate    Total     
S/R Antimicrobial agents tested 

 
 

AMP        AMOX         CRO       C      CIP             GN           NOR           SXT         TTC           AMC 
No. (%)      No. (%)     No. (%)      No. (%)     No. (%)     No. (%)     No. (%)    No.(%)       No. (%)   No (%) 

  
E. coli 10 S 0(0) 0(0) 10(100) 10(100) 10(100) 9(90) 10(100) 9(90) 7(70) 9(90) 
  R 10(100) 10(100) 0(0) 0(0) 0(0) 1(10) 0(0) 1(10) 3(30) 1(10) 
Enterobacter 
aerogenosa 

2 S 0(0) 0(0) 2(100) 2(100) 2(100) 2(100) 2(100) 0(0) 1(50) 1(50) 

  R 2(100) 2(100) 0(0) 0(0) 0() 0(0) 0(0) 2(100) 1(50) 1(50) 
Klebsiela  
pneumonia 

2 S 0(0) 0(0) 1(50) 2(100) 1(50) 1(50) 1(50) 0(0) 0(0) 1(50) 

  R 2(100) 2(100) 1(50) 0(0) 1(50) 1(50) 1(50) 2(100) 2(100) 1(50) 
CNS 6 S 1(16.7) 3(50) 4(66.7) 0(0) 2(33.3) 5(83.3) 2(33.3) 1(16.7) 1(16.7) 5(83.3) 
  R 5(83.3) 3(50) 2(33.3) 6(100) 4(66.7) 1(16.7) 4(66.7) 5(83.7) 5(83.) 1(16.7) 
S.aureus 4 S 1(25) 2(50) 4(100) 2(50) 3(75) 4(100) 2(50) 2(50) 1(25) 4(100) 
  R 3(75) 2(50) 0(0) 2(50) 1(25) 0(0) 2(50) 2(50) 3(75) 0(0) 
Total 24 S 2(8.3) 5(20.8) 21(87.5) 16(66.7) 18(75) 21(87.5) 17(70.8) 12(50) 10(41.7) 20(83.3) 
  R 22(91.7) 19(79.2) 3(12.5) 8(33.3) 6(25) 3(12.5) 7(29.2) 12(50) 14(58.3) 4(16.7) 
AMP= ampicillin                      C= chloramphinicol                   NOR= norfloxacin       AMC= amoxicillin +clavulinic acid 
AMOX= amoxicillin                 CIP= ciprofloxacin                    SXT= co-trimoxazole 
CRO= ceftriaxon                       GN= gentamicin                       TTC= tetracycline 
  

DISCUSSION 
 

Proper investigation and prompt treatment are needed to prevent serious life threatening condition and morbidity due 
to UTI that can occur in pregnant women [17]. In this study, the overall prevalence of urinary tract infection in 
pregnant women was 12%. Of these the prevalence of bacteriuria among symptomatic and asymptomatic pregnant 
women was 15.9% and 10.2% respectively. This was in agreement with similar study reported in, Addis Ababa 
Ethiopia (11.6%); of these 20% in symptomatic and 10.6% in asymptomatic pregnant women and Similarly in 
Tanzania [18, 19], asymptomatic pregnant women of UTI in Gondar Ethiopia 9.8% [20], in Nigeria 10.7% [21] was 
reported. However, lower prevalence of asymptomatic UTI compared to the present study was reported: Iran 3.3% 
[22], United Arab Emirates 4.8% [23] and Ghana 7.3% [24]. 
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Symptoms did not associate with the prevalence of symptomatic urinary tract infection in this study (p=0.253). From 
63 pregnant women who complain to have symptoms that suggests symptomatic urinary tract infection, only 
10/63(15.9%) was found to have culture confirmed urinary tract infection. Similar findings were also reported in 
Addis Ababa Ethiopia and Tanzania [18, 19].  Symptomatic patients whose urine culture didn’t show appreciable 
growth might be due to several different microorganisms can cause UTIs, including protozoan parasites, fungi and 
viruses, even though bacteria are the major causative organisms [25]. 
 
The prevalence of urinary tract infection was not associated with age, parity and trimester in this study. This was in 
agreement with studies in Tanzania and Sudan [19, 26]. However, maternal age and parity have been previously 
observed as risk factors for UTI among pregnant women [27]. This may be due to changes in physiology with 
increasing age and the immune system also becomes weaker with age increase.  Likewise in this study trimester was 
not associated with UTI among these women.  It might be due to most of study participants were within 2nd 
trimester. However, it has been reported that, UTI developed in third trimester [28]. Perhaps the susceptibility of 
UTI during this period is due to urethral dilatation which started as early as 6 week and reaching the maximum 
during 22-24 weeks [10].   
 
 Urinary tract infection in pregnant women with previous history of urinary tract infection was significantly higher 
than those without previous history of urinary tract infection (p=0.001). This had similarity with study in Saudi 
Arabia and Pakistan [29, 30]. Urinary tract infection in pregnant women who had previous history of catheterization 
was significantly higher than those without history of previous catheterization (p=0.011). This was in agreement 
with Seung reports [31]. This might be due to catheterization could induce urethral mucosa injury and might induce 
haematogenous bacterial spread in a urinary tract infection. 
 
In this study, gram-negative bacteria were more prevalent (58.3%) than gram-positive bacteria which constituted 
41.7%. Similar findings have been reported in Tanzania and Tikur Anbessa Specialized Hospital Addis Ababa, 
Ethiopia [17, 18]. E. coli was the most predominant bacteria isolated. Similar findings have been reported in 
Nigeria, Sudan, and Yemen [8, 26, 32] respectively. E. coli is considered uropathogenic due to a number of 
virulence factors specific for colonisation and invasion of the urinary epithelium, such as the P-fimbria and S-
fimbria adhesions [33]. Coagulase-negative Staphylococci and S. aureus were the second and third most 
predominant pathogen isolated.   
 
In current study, 87.5% isolates were susceptible for both, ceftriaxon and gentamicin and 83.3% for amoxicillin-
clavulanic acid. This finding is comparable to other reports [18, 34]. However, there was a high prevalence of 
resistant bacteria to a number of antimicrobials tested in this study. A large number of the isolates were resistant to 
ampicillin 91.7%, amoxicillin 79.2% and tetracycline 58.3%. Similar findings have been reported in Iran and 
Aligarh [22, 35]. This observed resistance to these drugs is a probable indication of earlier exposure of the isolates to 
these drugs, which may have enhanced resistant development. These drugs are very common due to low cost and 
often purchased without prescription in different areas.  
 
An irrational and unnecessary use of antibacterial agents can result in the emergence of bacterial strains that exhibit 
multidrug resistance [36].  In the present study most of the isolated pathogens showed multiple drug resistance of 
two and more antibacterial agents tested. Similarly, multidrug resistances in bacterial uropathogens were reported 
[34, 35, 37]. In conclusion, significant bacteriuria in both asymptomatic and symptomatic pregnant women and high 
level of multidrug resistance was observed. This suggests a need for continuous monitoring of uropathogens in all 
pregnant women, and antibiotic susceptibility testing before antibiotic prescription in order to ensure adequate 
treatment of urinary tract infection.  
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