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of Staphylococcus species, limits the choice of antimicrobials in the treatment of UTI (Ahmed, 

2011). The ESBL producing uropathogens are among the most problematic multidrug resistance 

(MDR) bacteria worldwide and hence making UTI treatment more difficult (Behrooozi et al., 

2010). 

The ESBL confers bacterial resistance to penicillins, first, second, and third-generation 

cephalosporins, aminoglycosides, trimethoprim, quinolones and aztreonam. ESBL-producing 

bacteria have been isolated in many parts of the world (Ramesh et al., 2010). Although there is 

no data in the present study area, ESBL producers have a wide clinical significance and potential 

impact in healthcare settings especially in low income countries such as Somaliland (Manjula et 

al., 2014). 

 

Different epidemiological factors which likely to increase the risk of UTI during pregnancy 

includes previous history of UTI, increased age, number of childbirths, sexual activity, history of 

catheterization, immunodeficiency, lower socioeconomic status, and multiparty has been 

reported previously (Alemu  et al., 2012). 

Therefore, in this study the type of bacterial pathogens involved in UTI, their antimicrobial 

resistance profile including the status of ESBL production were assessed from pregnant women 

attending ANC outpatient in Edna Adan Hospital (EAH), Hargeisa, Somaliland.   
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1.2 Statement of the Problem 
 
Although the bacteriology and epidemiology of UTI in resource limited settings is less 

documented, UTI next to anemia is one of the most common problems during pregnancy. If it is 

not properly and effectively controlled, it can seriously affect the infant health or the pregnant 

women globally.  

Absence and delay in the detection of AMR and ESBL producing uropathogenic bacteria is 

associated with prolonged hospital stay, increased morbidity and mortality in pregnancy (Hoban 

et al., 2010). As a result, frequent and consistent evaluation and study of the prevalence, 

etiologic agents, and predisposing factors of UTI during pregnancy is necessary in developing 

countries like Somaliland in order to reduce its devastating effects during pregnancy on both 

maternal and fetal health. However, in many parts of Somaliland, antibiotics have been widely 

used irrationally. Thus, there might be an increasing incidence of microbial resistance to 

commonly used antibiotics for the treatment of UTI in the country. Therefore, knowing the type 

of the isolates and corresponding magnitude of drug resistance is critically important as the 

changing rate of antibiotic resistance has a large impact on the empirical therapy of UTI in 

pregnant women (Rettedal et al., 2015). 
 

Moreover, in Edna Adan Hospital, same as other similar settings in Somaliland, routine culture 

and antibiotic susceptibility testing are not routinely performed as an essential part of antenatal 

care and the most treatment regimen is based on empirical therapy. This may lead to the overuse 

of antibiotics and development of resistant microbial species. However, there is no published 

information on the prevalence of bacterial profile of UTI among pregnant women and their 

antimicrobial susceptibility profile in the study area. Moreover, the information gap in ESBL 

producing bacterial uropathogens is more significant in the country. Therefore, the aim of the 

current study was to assess the bacterial, antimicrobial resistance and ESBL profile of 

uropathogens among pregnant women in the study area. 
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1.3 Significance of the Study  
 

The study provided data on the magnitude of UTI, type of bacterial uropathogens, antimicrobial 

susceptibility profile of the isolates, the prevalence of the ESBL producing uropathogens and the 

associated factors for significant bacteriuria among pregnant women in Edna Adan Hospital  

The finding of the study will serve as an input in the fight against AMR and to contribute in 

public health measures and strategies for the treatment, prevention, and control of UTI among 

pregnant women in the study area and also for the country at large.  

The bacterial uropathogens and their AMR pattern vary in geographical location and through 

time. Thus, knowledge of the local bacterial etiology and their antimicrobial susceptibility profile 

is worthy to trace any change that might have occurred in time so that timely updated reference 

for optimal empirical therapy of UTI can be made. Moreover, the study will be used as a baseline 

data for further researches in the field. 
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Chapter Two: Literature Review  
Urinary tract infection is one of the most common medical complications of pregnancy. For 

women, the lifetime risk of having UTI is greater than 50%. The combination of numerous 

mechanical, hormonal and physiologic changes during pregnancy causes significant changes in 

the urinary tract, which has a profound impact on the acquisition of bacteriuria. Beginning in the 

sixth week, with peak incidence during 22nd to 24th weeks, 90% of the pregnant women develop 

urethral dilation increasing the risk of urinary stasis and vesicouretral reflux. Further, glycosuria 

and aminoaciduria during pregnancy are additional factors to facilitate bacterial growth (Thairu 

et al., 2013). 

2.1 Prevalence of UTI among pregnant women 

 

UTI is the most common bacterial infections during pregnancy; its global burden (asymptomatic 

and symptomatic) during pregnancy was estimated to be 5% to 37% (Jain et al., 2013). It is 

estimated that approximately 4% to 10% among the pregnant women will have asymptomatic 

bacteriuria (ASB), and 1% to 4% will develop acute cystitis and 1% to 2% may develop severe 

acute pyelonephritis during the second half of pregnancy (Sheiner et al., 2009). 

A study conducted in Bahir Dar, Ethiopia indicated a total prevalence of 27/234 (11.5%) of 

asymptomatic UTI among pregnant women, asymptomatic bacteriruia (ASB) during pregnancy 

needs special consideration due to the absence of indication and its adverse consequences. An 

early detection and treatment of such cases may be of considerable importance not only to 

prevent acute pyelonephritis and chronic renal failure in the mother, but also to reduce the 

prematurity and fetal mortality (Awoke et al., 2018). Beside the above consequences, it is stated 

that untreated bacteriuria is associated with 50% increase the risk of pre-eclampsia and 

postpartum endometritis (Rizvi et al., 2011). In addition, many studies have reported that 

pyelonephritis is more common during the second half of pregnancy, with an incidence peak 

during the last two trimesters of pregnancy and it is the most common cause of pre-delivery 

hospitalization (Sheiner et al., 2009). 

A study conducted in India indicated that a total of 8379 urine samples of pregnant females were 

collected and of which 51.2% showed significant growth on culture. Majority of the patients 
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showing growth on culture had asymptomatic bacteriuria 3210 (74.8%), while symptomatic UTI 

was present in only 2111 (25.2%) of the pregnant females. Most of the patients with 

symptomatic as well as asymptomatic UTI were in the first trimester of pregnancy 2296 (53.5%), 

followed by third trimester 1909 (44.5%), and only 85 (1.98%) had bacteriuria in the second 

trimester of pregnancy (Labi et al., 2015). The Enterobacteriaceae accounted for nearly two-third 

of the isolates 3315 (77.3%) and Escherichia coli alone accounted for 1800 (41.9%) of the 

urinary isolates, followed by Klebsiella pneumoniae 930 (21.7%), Citrobacter species 315 

(7.3%), Proteus mirabilis and Proteus vulgaris together accounting for 270 (6.3%). Among the 

gram positive cocci, Coagulase negative Staphylococci were the predominant isolate accounting 

for 270 (6.4%) of the cases of UTI (Labi et al., 2015). 

A large population-based study of nearly 200,000 pregnant Israeli women demonstrated a 2.5% 

rate of asymptomatic bacteriuria and a 2.3% rate of symptomatic UTI (Edmen et al., (2012)..  E. 

coli was the most common pathogen associated with asymptomatic bacteriuria, representing 

78.6% of the culture with specified growth. In this population, asymptomatic bacteriuria was 

found to have an association with multiple pregnancy complications, including hypertension, 

diabetes, intrauterine growth retardation, prolonged hospitalization, and preterm labor. The 

authors suggested that these findings may be a marker for intensity of prenatal care rather than a 

specific causal effect of the urinary infection. Additionally, their follow-up study examining 

women with symptomatic UTI showed a clear association between UTI and low birth weight and 

preterm delivery, a finding consistent with those of multiple previous investigations (Edmen et 

al., 2012).  

A study conducted in Tanzania indicated that a total of 200 urine samples of pregnant females 

were collected of which 21% showed mixed bacterial growth on culture. Of all the bacteria 

isolated, Gram-negative bacteria were more prevalent (61.9%) than Gram-positive bacteria 

which constituted 38.1%. The most commonly isolated bacteria were Escherichia coli 14 

(33.3%), Klebsiella species 9 (21.4%), coagulase negative Staphylococcus 7 (16.7%), S. aureus 6 

(14.3%), Proteus species 3 (7.1%) and Enterococcus species 3 (7.1 (Moyo et al,, 2010) 

A study done in Cameroon reported from 864 pregnant women study subjects, 15.6% (135/864) 

had UTI. Among these patients, (65/864) (7.5%) had cystitis and urethritis, 5.2% (45/864) 

presented asymptomatic bacteriuria, and (10/864) (1.2%) presented pyelonephritis. Escherichia 
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 Studies conducted in Nigeria and other parts of the world showed that E. coli is the major 

etiologic agent in causing UTI, which accounts for up to 75-90% of cases (Thairu et al.,  2013) 

Other bacteria involved include Klebsiella species, P. mirabilis, P. aeruginosa and Enterobacter. 

These are all Gram-negative organisms and account for the majority of all cases of bacteriuria. 

Gram-positive organisms are less common in which Group B Streptococcus, S. aureus, S. 

saprophyticus and S. haemolyticus can also cause UTI distribution of uropathogens and their 

antimicrobial resistance profile among pregnant women reported in some parts of Africa and 

outside the continent is presented in table (1). 

2.3 AMR and ESBL profile of uropathogenes 

 
Due to different reasons, antimicrobial resistance among common uropathogens continue to 

evolve and appear to be increasing to many commonly used agents and their susceptibility varies 

from place and time. Continued surveillance of resistance rates among uropathogens is needed to 

ensure appropriate directions for treatment. There are two major confronts while treating UTIs in 

pregnancy; protection of fetus and resistance development of uropathogens (Pathak et al.,  2013)  

Extended-spectrum ß-lactamases (ESBLs) have become increasingly common worldwide and 

have emerged as a major source of antimicrobial resistance in gram-negative pathogens (Verani 

et al.,  2010). 

ESBLs confer resistance to Penicillins, Cephalosporins, Aztreonam, and also associated with 

resistance to other classes of non-penicillin antibiotics, including Aminoglycosides, Thus, ESBL-

producing organisms often possess a multidrug resistance phenotype. 

Type distribution of uropathogens and their antimicrobial resistance profile among pregnant 

women reported in some parts of Africa and outside the continent is presented in table 1. 
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Table 1: Type distribution of uropathogens and their antimicrobial resistance profile among 

pregnant women in some parts of Africa and outside the continent. 

 

Study area Uropathogens AMR profile (%) 
  AMP CIP NA SXT GM NOR F AMO CRO 
India  
Hani SF, 
2013 

E.coli -  22.8 51.9 16.5 87.4 43.1 - 94.9 40.5 
S. aureus - 48 25 25 50 75 - 50 100 
CN 
Staphylococci 

- 40 20 10 50 60 - 30 40 

Klebsiella spp. - 35.5 33 25 42 57 - 68 58 
P. aeruginosa - 0 33.3 0 33.4 33.3 - 50 33.3 
P. mirabilis - 10.1 0  33.3 66.7 33.3 - 22.8 12 
Enterococcus - 33.3 0 16.7 66.7 25 - 25 42 
P. mirabilis - 0 25 75 - - 25 50 - 

Iran  
Uddin N, 
2016 

E. coli 97.5 92.7 81.1 74.7 94.9 26.6 70.9 - - 
S. aureus 66.7 66.7 - 77.7 - 16.6 55.5 - - 
CN 
Staphylococci 

63.6 38.4 27.3 81.8 - 54.6 54.6 - - 

Klebsiella spp. 40 20 80 80 40 - - - - 
Enterobacter 60 20  10 30 30 60 40 - - 

Ghana (36) 

Pai H, 2014 

E. coli 100 - 100 100 100 - 0  - - 

CN Staphylococci 100 - 50 100 100 - 0  - - 

P. mirabilis 100 - 100 100 66.6 - 0  - - 

Enterococcus 100 - 75 100 100 - 0  - - 

Nigeria    

ER., S. 2012 

E.coli 60 - - 52.5 31.2 - 20 8 5 

S. aureus 0 - - 59 44 - 41.5 0  3.2 

CNS 4 - - 67 60 - 55 0  34 

Klebsiella spp. 55 - - 22 49.2 - 0 10 33.2 

P. aeruginosa 56 - - 100 87.3 - 68 33.4 79.5 

P. mirabilis 50 - - 90 53.7  53.5 13.6 55.4 

Streptococcus 81.5 - - 89.2 67.4 - 53.1 0 39.4 

Enterococcus 22 - - 68 45 - 42.7 0  12 

Enterobacter 70 - - 41.3 2.4 - 50 20 70 

Dire Dawa 

Derese B, 

2016 

E. coli 77.7 1.1 44.5 11.1 0  - 44.4 77.7 0  

S. aureus 100 50 - 50 0  - 50 50 50 

Klebsiella spp. 100 33.3 33.5 66.7 33.3 - 100 100 0 

P. aeruginosa  100 25 75 100 50 - 75 50 25 

P. mirabilis 100 0 50 50 0  - 50 100 0 

Citrobacter   100 0 100 0  0  - 0  0 0  

CNS 80 40 - 80 0  - 20 80 20 

(Amoxicillin, Ampicillin, Nitrofurantoin, Norfloxacin, Ceftriaxone, Nalidixic acid, Gentamycin) 
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Chapter Four:  Materials and Methods 

4.1 Study Area, design and period 

A hospital based cross-sectional study was conducted from 1 February 2019 to 30 May 2019 in 

EAH, Hargeisa, Somaliland. The hospital is located in Maroodi Jeex Region, the capital city of 

Somaliland known as Hargeisa. EAH is found in the southern part of Hargeisa. Based on census 

conducted in 2006, Hargeisa has a total population of 1.5 million (Central Statistics Department 

of Somaliland) The city has one referral Hospital, two general Hospitals, seven health care 

centers and five private Hospitals and other several private clinics. 

The AEH is one of the largest maternity private hospitals in the city, which provides health 

services for the community especially, maternal and child health services, for patients from all 

parts of Somaliland and other neighborhood regions such as puntland, and southern Somalia. 

Edna Hospital was founded by the famous lady in the context of Somalia and the world as well.  

4.2 Population  

The source population comprised all the pregnant women attending antenatal care at Edna Adan 

Hospital. While the study population were pregnant women attending ANC at Edna Adan 

Hospital during the study period. 

4.3 Inclusion and exclusion criteria  

Pregnant women with or without symptoms of urinary tract infection who were willing to 

participate in the study were included. Those who took antibiotics two weeks before the time of 

data collection period were excluded from the study 

 
4.4 Sample size determination and sampling technique  

Since there was no previous study related to the subject in the study area, 50% proportion of 

significant bacteriuria (for both symptomatic and asymptomatic UTI) was used to calculate the 

sample size as follows;  

Study participants n=    Z2 P (1- P)/d2 

Where n = sample size, z = 95% statistic for level of confidence (1.96), p = proportion, d = 

margin of error (degree of accuracy desired).  

Therefore, a total of 384 study participants were included in the study.  
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4.9 Data Analysis  

 
Data was entered, cleaned and analyzed by using Statistical Software for social package (SPSS) 

version 20. Generated data was compiled by frequency tables and figures and other statistical 

summary measures. The proportion of uropathogenes was calculated by dividing the frequency 

of positive samples by the total number of urine samples processed. Similarly, the proportion of 

AMR to a specific drug was calculated by dividing the frequency of resistant bacteria by the total 

number of isolates tested to the specific drug. Chi square (X2) was calculated to find out factors 

associated with culture positive urine and statistical significance was set at p value < 0.05. 

4.10 Ethical Considerations 

 
An ethical clearance letter was obtained from the institutional review board (IRB) of college of 

medicine and health science, Bahir Dar University. 

Admission letters were also obtained from Edna Adan hospital director and the laboratory 

manager. Following well-versed about the purpose and importance of the study, informed written 

consent was obtained from all the study participants. Information obtained during this study was 

kept confidential and used only for the study purpose. Bacteriological positive results were 

communicated for health professionals attending the pregnant women for better management. 

  





19 
 

Table 2: Socio-demographic Characteristics of Study Participants in Edna Adan Hospital, 

Feb to May,2019 

Variables   
N 

 
% Age in years 

15-25 175 46.5%  
26-35 183 48.7% 
36-45 18 4.8 % 
Residence   
Urban 344 91.5%  
Rural 32 8.5 % 
Occupation   
Housewife 291 77.4%  
Merchant 38 10.1% 
G. Employee 32                8.5% 
Student 15                    4% 
Educational status   
Illiterate 135 35.9% 
Only R&W 52 13.8% 
Primary School Completed  44 11.7% 
Secondary School Completed 62 16.5% 
University or College Completed 83 22.1% 
Monthly income   
Less Than 200 USD 161 42.8% 
200-400 USD 82             21.8%    
400-600 USD 101 26.9% 
600-800 USD 12 3.2% 
Greater Than 800 USD 20 5.3% 
Gravidity   
Multigravida 287 76.3% 
Primigravida 89 23.7% 
Parity   
Nulipara 70 18.6% 
One 67 17.8% 
Multipara 239 63.6% 
Gestation period   
First Trimester 88 23.4% 
Second trimester 127 33.8% 
Third trimester 161 42.8% 
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Table 3: Clinical characteristic of the study participants at Edna Adan Hospital, Feb, 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristic Yes n(%) No n(%) 
Dysuria 148(39.4%) 228(60.6) 

Increased Frequency 92(24.5%) 284(75.5%) 

Urgency 93(24.7%) 283(75.3%) 

Hemauria 19(5.1%) 357(94.9) 

Fever & Chills 89(23.7%) 28776.3% 

Flank Pain 80(21.3%) 296(78.7%) 

History of Catherization  40(10.6%) 336(89.4%) 

History of UTI 147(39.1%) 229(60.9%) 

History of Diabetes Mellitus 28(7.4%) 348(92.6%) 

History of Hospitalization 25(6.6%) 35193.4% 

History of Antibiotic use 86(22.9%) 290(77.1%) 
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5.2. Distribution of the identified uropathogenes 
  
Of the total 376 processed urine samples, 79 (21 %) were positive for significant bacteriuria. 

Majority at 58(73.4%) were Gram-negative while the remaining at 21(26.6%) of the isolate were 

Gram-positive. The most predominant isolate was E.coli, 36(45.6%) followed by K.pneumonea 

16 (20.3%) and S. aureus 9 (11.4 %) (Figure 1).  

 

The distribution of isolates among symptomatic and asymptomatic pregnant women for UTI was 

at 55(69.6), and 24(30.4)respectively (Table 4). 

 

 
 
Figure 1: Frequency and type distribution of the identified uropathogens among pregnant 
women, EAH, 2019. 

  

 

  

0

5

10

15

20

25

30

35

40

F
r
e
q
u
e
n
c
y 



22 
 

Table 4: Distribution of the types of the identified uropathogens in symptomatic and 

asymptomatic pregnant women in EAH, 2019. 

 

5.3. Antimicrobial resistance and ESBL profile of the isolates 
  
With regard to antimicrobial resistance profile of the isolates, majority of Gram-negative isolates 

showed resistance against ampicillin at (87%), Amoxicillin (85%), Cefotaxime (57%) and 

Cephalexin at (52%) and Nitrofurantion was found to be effective against majority of the 

isolates.  

All S. aureus isolates were found 100% sensitive to Amx-lavulanic acid, Ceftriaxone, 

Nitrofurantion, Ceftazidime, Norfloxacin, Cefotaxime and Cephalexin. Similarly, almost all 

isolates of Citrobacter Spp were found sensitive for the tested drugs except ampicillin and 

Cephalexin (Table 6).  

  

Type of the isolates 

Prevalence 

Total n(%) 
Asymptomatic 
(128) positive n(%) 

Symptomatic (248) 
positive n(%) 

E.coli   14(17.7)  22(27.8)  36(45.6) 
K. pneumoniae  5(6.3)  11(13.9)  16(20.3) 
P. aeruginosa  2(2.5)  5(6.3)  7(8.7) 
P. mirabilis  1(1.3)  4(5.1)  5(6.3) 
S. aureus 

 1(1.3)  8(10.1)  9(11.2) 
CoNS  0  2(2.5)  2(2.5) 
Citrobacter Spp  1(1.3)  2(2.5)  3(3.8) 
Entrobacter Spp  0  1(1.3)  1(1.3) 
 Total  24(30.4)  55(69.6)  79(100)  
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Table 5: Isolated Uropathogenic Bacteria with ESBL and Non ESBL Producers among Pregnant Women (n=79) 

 

The overall proportion of ESBL production was at 25 (32%). Specifically, P. aeruginosa 

3(42.9%), E.coli 14(38.8%) K. pneumonae, 5(31.3%), P. mirabilis, 1(20%), Citrobacter Spp 

1(33.3%) and Entrobacter Spp at 1(100%) were found positive for ESBL production. However, 

among S. aureus and CoNS isolates there was no ESBL production reported. 

Figure 2: Proportions of the ESBL Producers and Non Producers of the Isolates   

 
  

ESBL producer
32%

Non ESBL producer
68%

Bacterial 
Isolates  

No. of 
Isolates  

Percent 
(%) 

No. of Non ESBL 
producers 

No. of ESBL 
Producers 

E.coli 36 45.5% 22(61.2%)) 14(38.8%) 
K.pneumonae 16 20.3% 11(68.5%)) 5(31.3%) 
P.aeruginosa 7 8.9% 4(57.1%)) 3(42.9%) 
P.mirabilis 5 6.3% 4(80%)) 1(20%) 
S.aerues 9 11.4% 9 - 
CoNs Spp 2 2.5% 2 - 
Citrobacter Spp 3 3.8% 2(66.7%)) 1(33.3%) 
Entrobacter Spp 1 1.3% 0 1(100%) 
Total 79 100.0% 54  25 
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Dysuria      
Yes  148 41 107 6.58 0.010 
No 228 38 190 
Increased Frequency      
Yes 78 18 60 9.98 
































