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Purpose: The aim of this study was to determine the bacterial profile of urinary tract infection 

(UTI) and antimicrobial susceptibility pattern among pregnant women attending at antenatal 

clinic in Dil Chora Referral Hospital, Dire Dawa, Eastern Ethiopia.

Patients and methods: An institutional-based cross-sectional study was conducted from 

February 18, 2015 to March 25, 2015. Clean-catch midstream urine specimens were collected 

from 186 pregnant women using sterile containers. Then, culture and antimicrobial susceptibility 

tests were performed by standard disk diffusion method. Patient information was obtained using 

pretested structured questionnaire. Data were entered and cleaned using EpiData Version 3 and 

then exported to Statistical Package for Social Science (Version 16) for further analysis.

Results: The prevalence of significant bacteriuria was 14%. Gram-negative bacteria were 

more prevalent (73%). Escherichia coli (34.6%), coagulase-negative staphylococci (19.2%), 

Pseudomonas aeruginosa (15.4%), and Klebsiella spp. (11.5%) were common bacterial isolates, 

where most of them were resistant against ampicillin, amoxicillin, tetracycline, trimethoprim–

sulfamethoxazole, and chloramphenicol. Multidrug resistance (resistance in 2 drugs) was 

seen in 100% of the isolated bacteria. A majority of the bacterial isolates were sensitive to 

ciprofloxacin, ceftriaxone, erythromycin, and gentamicin.

Conclusion: This study found a number of bacterial isolates with very high resistance to 

the commonly prescribed drugs from pregnant women with and without symptoms of UTI. 

Therefore, the early routine detection of causative agents of UTI and determining their drug 

susceptibility pattern are important for pregnant women to avoid complications in mother and 

fetus. Ciprofloxacin, ceftriaxone, gentamicin, and erythromycin can be used with great care for 

the empirical treatment of UTI.

Keywords: pregnant, urinary tract infections, multidrug resistant, antenatal, Dil Chora, 

Dire Dawa

Introduction
Urinary tract infection (UTI) is the most common infection in women worldwide.1 It can 

range from presence of bacteria in urine without symptoms (asymptomatic bacteriuria) 

to infections producing chiefly bladder symptoms (symptomatic UTIs).2 It is a major 

health problem reported among 20% of the pregnant women and a common cause of 

admission in obstetrical wards.3 It results in low birth weight fetus, intrauterine growth 

retardation, preterm labor and premature babies, intrauterine fetal death, and increased 
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prenatal mortality and morbidity. Maternal complications 

include anemia, preeclampsia, renal failure, septicemia, and 

adult respiratory syndrome.4–9

The prevalence of UTI during pregnancy that was 

reported varied. An overall prevalence of 20% from Saudi 

Arabia,10 7.7% from India,11 30% from Libya,12 15.5% from 

Tanzania,13 14% from Khartoum, Sudan,14 and 75% from 

Niger15 was reported, whereas in Ethiopia, the prevalence of 

11.6% from Addis Ababa,16 12% from Gondar,17 and 9.5% 

from Bahir Dar18 was reported.

Different factors were identified likely to increase risk of 

UTI during pregnancy, including the history of UTI, sexual 

activity, history of catheterization, lower socioeconomic 

status, and multiparity.9,17,19

Antibiotics were given for the treatment of UTI. How-

ever, the antibiotic susceptibility patterns of UTI vary 

according to regional and geographical locations10,20–23 and 

also change through time.24 The emergence of antibiotic 

resistance of UTIs is a serious public health issue, particu-

larly in the developing world where apart from high level of 

poverty, ignorance, and poor hygienic practices, there is also 

a high prevalence of fake and spurious drugs of questionable 

quality in circulation.25 Because of rapid increase and spread 

of mutant strains that are insusceptible to medical treatment, 

there is also a serious medical problem.23

In many parts of Ethiopia, antibiotics have been widely 

used to empirically treat the clinically examined individuals 

with UTI. Thus, there might be an increasing incidence of 

microbial resistance to commonly used antibiotics for the 

treatment of UTI.16–18,26 Thus, knowing the magnitude of 

drug resistance is of critical importance as the changing rate 

of antibiotic resistance has a large impact on the empirical 

therapy of UTIs.27

In Dil Chora Referral Hospital, Dire Dawa, routine cul-

ture and antibiotic susceptibility testing are not performed 

and the treatment is on empirical basis. 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 and antimicrobial sus-

ceptibility pattern in Dire Dawa, Eastern Ethiopia. Therefore, 

this study tried to determine the bacterial profile of UTI and 

antimicrobial susceptibility pattern among pregnant women 

attending at antenatal clinic in Dil Chora Referral Hospital, 

Dire Dawa, Eastern Ethiopia.

Materials and methods
Study area, design, and period
Dire Dawa city administration is located 520 km away from 

East Addis Ababa, which is the capital city of Ethiopia. 

It  has a total population of 342,827, of whom 171,930 

are males. Approximately 67.9% of inhabitants are urban 

dwellers. It has 34 health posts, 31 private clinics, 16 health 

centers, and six hospitals (three private hospitals: one 

belongs to Ethio-Djibouti railway and two belong to the 

City Administration Health Bureau). The primary health 

coverage of the town is 100%.28 A cross-sectional study was 

conducted at antenatal clinic of Dil Chora Referral Hospital, 

Dire Dawa, Eastern Ethiopia, from February 18, 2015 to 

March 25, 2015.

Sample size determination and sampling 
technique
A single population formula was used to calculate the sample 

size among pregnant women in the Gondar University Hospi-

tal, Ethiopia, by using the following parameters: 12% preva-

lence rate of UTI,26 margin of error (d) of 0.05, (Zα/2) of 95% 

confidence interval (CI) level, and 15% nonresponse rate. The 

final sample size was 186. A convenient sampling technique 

was used to enroll consecutive pregnant women attending 

antinatal care in the hospital during the study period.

Method of data collection
All pregnant women were interviewed face to face by 

trained physician using a pretested questionnaire adapted 

from the Tazebew et al19 to collect the information about 

sociodemographic and clinical data related to UTI. After the 

completion of interview, each pregnant woman was sent to 

hospital laboratory with her request form. In the laboratory, 

instruction was given to them by trained medical laboratory 

professional about how to collect a clean-catch midstream 

urine specimen. From all the pregnant women, ∼10–20 mL of 

urine specimen was collected by using sterile screw-capped, 

wide-mouth container.29 The bottles were labeled with unique 

sample number, date, and time of collection, then immedi-

ately they were sent to bacteriology department for testing 

the culture and antimicrobial susceptibility.

Culture
The well-mixed and noncentrifuged urine samples were 

inoculated by a wire loop that can deliver 0.001  mL of 

urine specimen into 5% sheep blood agar, cysteine-lactose-

electrolyte-deficient agar, and MacConkey agar plates 

(Oxoid Ltd, Basingstoke, UK) by using streak plate method 

following the standard microbiological procedures.29,30 Then, 

the plates were aerobically incubated at 37°C for 24 hours and 

examined for the presence or absence of the bacterial growth. 

Colonies were counted and checked for significant bacteriuria 

on blood agar. A culture that grew 105 colony-forming 
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unit (CFU/mL) was considered significant bacteriuria.  

For cultures growing more than one bacterium, subculturing 

of individual distinct colonies was performed using a sterile 

wire loop to ensure pure cultures.31 Asymptomatic bacteriu-

ria was defined as the presence of 105 CFU/mL of urine, 

without the symptoms of an acute UTI.29

All positive urine cultures showing significant bacteriuria 

were further tested for their physical characteristics such as 

colony morphology, odor, swarming, and the presence of 

hemolysis on their respective media. Then, it was confirmed 

by the pattern of biochemical reactions using the standard 

procedures.29,30 Thus, Gram-negative rods were identified 

with the help of a series of biochemical tests such as triple 

sugar iron agar, indole, simmons citrate agar, oxidase, 

urease, and motility.29 Morphologically identical colonies 

of the suspected strains were taken from the agar plates 

and were suspended in nutrient broth and vortexed. Then, 

the suspensions were inoculated into the butt and slant of 

the biochemical testing media. The inoculated media were 

aerobically incubated at 37°C and after overnight incubation 

bacteria were identified following the standard flow chart. 

Gram-positive cocci were identified based on their Gram 

reaction in catalase and coagulase tests.29,30

Antimicrobial susceptibility testing
Antimicrobial susceptibility testing was performed for the 

bacterial isolates identified from urine cultures with signifi-

cant bacteriuria using Kirby-Bauer disk diffusion method32 

on Mueller-Hinton agar (Oxoid Ltd) according to the cri-

teria set by the Clinical and Laboratory Standards Institute 

formerly known as the National Committee for Clinical 

Laboratory Standards33–35 to determine the susceptibility 

patterns of the commonly used antibiotics. The antibiotics 

disks were obtained from Oxoid Ltd in the following 

concentrations: ampicillin (AMP; 10  μg), ceftriaxone 

(CRO; 30  μg), chloramphenicol (C; 30  μg), amoxicillin 

(AMO; 20/10 µg), erythromycin (ERY; 15 μg), gentami-

cin (GEN; 10 μg), nalidixic acid (NA; 30 μg), nitrofuran-

toin (F; 300  μg), trimethoprim–sulfamethoxazole (SXT; 

25/125 μg), ciprofloxacin (CIP; 5 g), and tetracycline (TTC; 

30 μg). Of these, NA can be used only for Gram-negative 

bacteria, whereas ERY can be used only for Gram-positive 

bacteria; however, the rest of the antibiotics were used for 

both isolates. The procedure for antimicrobial susceptibility 

testing is as follows: Briefly 4–6 morphologically identi-

cal colonies of bacteria from pure cultures were collected 

with an inoculating loop and transferred into a tube con-

taining 5 mL of nutrient broth, then mixed gently until a 

homogenous suspension was formed, and incubated at 37°C 

for 3–5 hours until the turbidity of the suspension becomes 

adjusted to the density of 0.5 McFarland standards, which 

yield a uniform suspension containing 105–106 cells/mL.31

Using a sterile nontoxic dry cotton swab, sample of the 

standardized inoculums (turbidity was adjusted to obtain 

confluent growth) was taken and streaked on the entire 

surface of the dried Mueller–Hinton agar plate three times, 

turning the plate at 60° angle between each streaking to 

ensure even distribution. The inoculums were allowed to dry 

for 5–15 minutes with the lid in place. Using sterile forceps, 

the selected antibiotics disks were applied to the plates at 

a distance of 15 mm away from the edge and 24 mm apart 

from each other. After incubating the plates at 37°C for 

24 hours, diameters of the zone of bacterial growth inhibition 

around the disks were measured to the nearest millimeter. 

The susceptibility or resistance to the agent in each disk 

was determined, and the isolates were classified as sensi-

tive, intermediate, or resistant according to the standardized 

table.34,35

Data quality assurance
Detailed quality assurance procedures were used to keep the 

quality of data. Training was given to data collector. The col-

lected data were checked for completeness at the end of each 

day of data collection. For culturing and biochemical tests, 

standard operating procedures and manufacturer’s instruction 

manual were strictly followed. The American Type Culture 

Collection (ATCC) reference strains such as Escherichia 

coli (ATCC-25922), Staphylococcus aureus (ATCC-25923), 

and Pseudomonas aeruginosa (ATCC-27853) were used as 

quality control parameters throughout the study for testing 

the culture and biochemical and antimicrobial susceptibility. 

All the standard strains were obtained from the Ethiopian 

Public Health Institute.

Data analysis
Data were first entered and cleaned using EpiData Version 3 

and exported to Statistical Package for Social Science 

(Version 16) for further analysis. The proportion of bacterial 

causes of UTI was calculated by dividing the frequency of 

positive samples by the total number of samples examined. 

The proportion of bacterial resistant to a specific drug was 

calculated by dividing the frequency of resistant bacteria 

by the total number of bacterial isolates tested to a specific 

drug. Bivariate and multivariate analyses were performed 

to evaluate whether individual predictors of interest are 

associated with UTI. Only variables with P0.05 at 95% 

CI in the bivariate analysis were considered for inclusion 

in the multivariate analysis. Variables with P0.05 at 95% 
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CI in the multivariate analysis were considered significantly 

associated with UTI.

Ethical consideration
Ethical clearance was obtained from the Institutional Health 

Research Ethics Review Committee, College of Health and 

Medical Science, Haramaya University. The objectives of the 

study were explained well to the head of the hospital and each 

pregnant woman. Signed consent was also obtained from the 

head of the hospital and all study participants. Information 

obtained during this study was kept confidential and used 

only for this study.

Results
Sociodemographic, obstetrics, and clinical 
characteristics
A total of 186 pregnant women were included in this study. 

The majority of the study participants were in the age 

range of 25–34 years (44.4%) and they mentioned married 

(92.5%) in their marital status, high school (9–12; 40.3%) 

in their educational status, and urban dwellers (90.9%) in 

their residence. Based on their parity, the majority (42.5%) 

of the study participants were multiparous. Approximately 

44.6% of the study participants were in the third trimester 

of pregnancy. Approximately 26.9% and 29% of the study 

participants had the history of UTI and antibiotics use, 

respectively (Table 1).

Prevalence of UTI and types of bacterial 
isolates
In this study, 26 (14%) of the study participants have sig-

nificant bacteriuria. The prevalence of bacteriuria among 

symptomatic and asymptomatic pregnant women was 15 

(17%) and eleven (11.0%), respectively.

Seven different bacteria were isolated in this study. The 

majority of the isolates 19 (73.1%) were Gram-negative 

organisms. E. coli was found to be the most frequent isolate 

(34.6%), followed by coagulase-negative staphylococci 

(CONS) (19.2%), P. aeruginosa (15.4%), and Klebsiella 

spp. (11.5%; Table 2).

Associated risk factors of UTI
Higher prevalence of UTI was found in the age group of 

25–34 years, the education status of read and write, history 

of UTI, family monthly income level 500 birr and income 

level 501–1,000 birr. Percentages of the bacterial isolates 

were 73.1%, 38.5%, 80.8%, 34.6%, and 50%, respectively. In 

multivariate analysis, the prevalence of UTI was significantly 

associated with those participants with the history of UTI 

(adjusted odds ratio [AOR] =10.8, 95% CI: 2.008–50.027), 

family monthly income 500 birr (AOR =11.50; 95% CI: 

1.789–19.397) and 501–1,000 birr (AOR =15.454; 95% CI: 

3.948–26.414), in the age groups of 25–34 years (AOR =5.57; 

95% CI: 2.167–19.255), and with the read and write educational 

level (AOR =2.07; 95% CI: 1.008–9.187; Table 3).

Table 1 Sociodemographic, obstetric, and clinical variables of 
pregnant women attending at Dil Chora Referral Hospital, Dire 
Dawa, Ethiopia

Characteristics Total (n=186)

Patient (n) Percentage

Age
15–24 43 23.1
25–34 82 44.1
35–44 52 28
45 9 4.8

Residence
Rural 17 9.1
Urban 169 90.9

Educational status 13 7
Read and write 23 12.4
Primary (1–8) 43 23.1
High school (9–12) 75 40.3
Higher education (12) 32 17.2

Marital status
Widowed 3 1.6
Married 171 91.9
Divorced 12 6.5

Monthly income (birr)
500 22 11.8
501–1,000 29 15.6
1,001–1,500 25 13.4
1,501–2,000 65 34.9
.2,000 45 24.2

History of UTI
Yes 50 26.9
No 136 73.1

History of catheter
Yes 2 1.1
No 184 98.9

History of antibiotics
Yes 54 29
No 132 71

Current symptoms
Yes 88 47.3
No 98 52.7

Parity
Nullipara 65 34.9
Primipara 42 22.6
Multipara 79 42.5

Gestational age
First trimester 54 29
Second trimester 50 26.9
Third trimester 82 44.1

Abbreviation: UTI, urinary tract infection.
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Antimicrobial susceptibility pattern
Gram-negative isolates showed a high level of sensitivity to 

CRO (94.7%), GEN (89.5%), and CIP (84.2%). Of these, 

E. coli in most clinical samples was highly sensitive to 

CRO (100%), GEN (100%), CIP (88.9%), SXT (88.9%), 

and C (77.8%). P. aeruginosa was sensitive to CRO (75%) 

and CIP (75%). But Gram-negative isolates showed a high-

level resistance against AMP (89.5%), NA (52.6%), AMO 

(73.3%), and TTC (73.7%). However, it was relatively low 

resistant to SXT (36.8%), C (31.6%), and F (31.6%). E. coli 

was resistant to AMP (77.7%) and AMO (77.7%). P. aerugi-

nosa was highly and fully resistant to AMP, SXT, C (75%), 

TTC (75%), F (75%), and NA (75%). Klebsiella species were 

fully (100%) resistant to AMP, AMO, and F, but they were 

66.7% resistant to TTC, SXT, and C (Table 4).

Gram-positive isolates were highly susceptible to GEN 

(100%), ERY (85.7%), CRO (71.4%), CIP (71.4%), and F 

(71.4%) and resistant to AMP (87.5%), TTC (57.1%), and 

SXT (71.4%), while the low level of resistance (30%) 

was observed in the remainder of the antimicrobials tested 

(ERY, CRO, CIP, and F). CONS, which were the predomi-

nant isolates, were highly resistant to AMP (80%) and SXT 

(80%; Table 5).

Multidrug resistance (MDR = resistance in 2 drugs) 

was seen in 100% of the isolated bacterial uropathogens. 

MDR to two or more drugs was observed in all Gram-

negative isolates (Table 6) and in Gram-positive bacteria 

isolates (Table 7). Three bacterial isolates Klebsiella spp., 

P. aeruginosa, and S. aureus were highly resistant to most 

of the antibiotics tested.

Discussion
The overall prevalence of UTI was 14% in this study. 

This was similar to the prevalence of UTI reported from 

Sudan14 and Tanzania,13 but it was lower than reported 

from Niger,15 Libya,12 and Saudi Arabia.10 This finding 

was also relatively higher than the findings of a study 

performed in many parts of Ethiopia such as Addis 

Ababa,16 Gondar,17 and Bahir Dar.18 This variation in 

prevalence might be due to the difference in sample size 

and geographical location.

The prevalence of UTI was 17% among pregnant women 

with the symptoms of UTIs. This was comparable with the 

previous studies conducted in Addis Ababa (20%)16 and 

Tanzania (17.9%).13 It was relatively higher than the study 

performed in Gondar, Ethiopia (10.2%),17 Bahir Dar, Ethiopia 

(8.5%),18 Khartoum, Sudan (12.1%),14 and Makkah, Saudi 

Arabia (12%).10 The difference might be due to the small 

number of symptomatic pregnant women included in the 

later studies.10,14,17,18 However, the prevalence of UTIs was 

11% among pregnant women without the symptoms of UTIs. 

This was similar to the findings reported from Addis Ababa 

(10.6%)16 and Tanzania (13%).13 This was lower than the 

study findings from Gondar, Ethiopia (15.9%),17 Bahir Dar, 

Ethiopia (18.9%),18 and Khartoum, Sudan (14.7%).14 The 

difference might be due to the large number of asymptomatic 

pregnant women included in the later studies.14,17,18

The majority of ethological agents of UTIs in this study 

were Gram-negative bacteria. A similar finding was found 

from other studies in Ethiopia and abroad.11,14,16–18 This could 

be due to the presence of unique structure in Gram-negative 

bacteria that help with the attachment to the uroepithelial 

cells and to prevent bacteria from urinary lavage, allowing 

for multiplication and tissue invasion resulting in invasive 

infection and pyelonephritis during pregnancy.36

E. coli (34.6%) was found to be the most frequent bacte-

rial isolate in this study, which is inline with other reports 

from different areas.10,14,16,26 However, it was lower than 

reported in the previous studies conducted in different coun-

tries, which was 47.5% in Gondar,17 64.4% in Libya,12 50% 

in Afikpo, Ebonyi State,37 and 57.1% in Italy.24 E. coli is the 

most common microorganism in the vaginal and rectal area. 

Table 2 Frequency and types of bacterial species isolated from urine culture of symptomatic and asymptomatic pregnant women with 
UTI attending at Dil Chora Referral Hospital, Dire Dawa, Ethiopia (2015)

Bacterial isolates Asymptomatic bacteriuria (n=98) Symptomatic UTI (n=88) Total (n=186)

E. coli 4 (15.4%) 5 (19.2%) 9 (34.6%)
CONS 2 (7.7%) 3 (11.5%) 5 (19.2%)
Proteus spp. 1 (3.8%) 1 (3.8%) 2 (7.7%)
Klebsiella spp. 1 (3.8%) 2 (7.7%) 3 (11.5%)
P. aeruginosa 2 (7.7%) 2 (7.7%) 4 (15.4%)
S. aureus 1 (3.8%) 1 (3.8%) 2 (7.7%)
Citrobacter sp. 0 (0) 1 (3.8%) 1 (3.9%)
Total 11 (42.3%) 15 (57.7%) 26 (100%)

Abbreviations: CONS, coagulase-negative staphylococci; E. coli, Escherichia coli; P. aeruginosa, Pseudomonas aeruginosa; S. aureus, Staphylococcus aureus; UTI, urinary tract infection.
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Table 3 Bivariate and multivariate analysis for the assessment of factors associated with UTI among pregnant women attending at Dil 
Chora Referral Hospital, Dire Dawa, Ethiopia (2015)

Characteristics Culture Bivariate analysis Multivariate analysis

Significant 
bacteriuria; no (%)

No significant 
bacteriuria; no (%)

COR 95% CI AOR 95% CI P-value

Age
15–24 2 (7.7%) 41 (25.6%) 1 1 1 1
25–34 19 (73.1%) 63 (39.4%) 6.183 1.367–27.963 5.569 2.167–19.255 0.008*
35–44 4 (15.4%) 48 (30%) 1.708 0.298–9.809 1.544 0.337–7.239 0.292
45 1 (3.8%) 8 (5%) 2.562 0.207–31.758 3.741 0.326–25.358 0.182

Residence
Rural 2 (7.7%) 15 (9.4%) 1 1 N/A N/A
Urban 24 (92.3%) 145 (90.6%) 0.806 0.173–3.748 N/A N/A

Educational status
Illiterate 4 (15.4%) 9 (5.8%) 3.111 0.643–15.049 1.013 0.002–11.509 0.13
Read and write 10 (38.5%) 13 (8.1%) 5.385 1.420–20.423 2.069 1.008–9.187 0.020*
Primary (1–8) 5 (19.2%) 38 (23.8%) 0.921 0.227–3.744 0.15 0.01–3.502 0.238
High school (9–12) 3 (11.5%) 72 (45%) 0.292 0.061–1.387 0.023 0.051–1.648 0.75
Higher education (12) 4 (15.4%) 28 (17.5%) 1 1 1 1

Marital status
Widowed 1 (3.8%) 2 (1.2%) 1 1 N/A N/A
Married 24 (92.3%) 147 (91.9%) 0.327 0.028–3.742 N/A N/A
Divorced 1 (3.8%) 11 (6.9%) 0.182 0.008–4.263 N/A N/A

Monthly income (birr)
500 9 (34.6%) 13 (8.1%) 15.462 3.525–26.325 11.503 1.789–19.397 0.025*
501–1,000 13 (50.0%) 16 (10%) 17.75 4.322–29.573 15.454 3.948–26.414 0.009*
1,001–1,500 1 (3.9%) 24 (15%) 1.833 0.110–30.637 1.491 0.151–27.706 0.33
1,501–2,000 2 (7.6%) 63 (39.4%) 1.397 0.123–15.882 0.037 0.322–11.345 0.174
.2,000 1 (3.9%) 44 (27.55%) 1 1 1 1

History of UTI
No 5 (19.2%) 131 (81.9%) 1 1 1 1
Yes 21 (80.8%) 29 (18.1%) 18.972 6.606–54.488 10.793 2.008–50.027 0.006*

History of catheter
No 25 (96.2%) 159 (99.4%) 1 N/A N/A
Yes 1 (3.8%) 1 (0.6%) 6.36 0.385–10.497 N/A N/A

History of antibiotics
No 4 (15.4%) 128 (80%) 1 1 1 1
Yes 22 (84.6%) 32 (20%) 19 7.081–68.350 1.127 0.099–12.827 0.923

Current symptoms
No 11 (42.3%) 87 (54.4%) 1 1 N/A N/A
Yes 15 (57.7%) 73 (45.6%) 1.625 0.703–3.757 N/A N/A

Parity
Nullipara 1 (3.8%) 64 (40%) 1 1 1 1
Primipara 2 (7.7%) 40 (25%) 3.2 0.281–19.448 0.779 0.041–14.935 0.868
Multipara 17 (65.4%) 56 (35%) 16.286 3.439–20.941 5.735 0.502–16.560 0.16

Gestational age
First trimester 2 (7.7%) 52 (32.5%) 1 1 1 1
Second trimester 7 (26.9%) 43 (26.9%) 4.233 0.835–21.444 3.743 0.375–37.378 0.194
Third trimester 17 (65.4%) 65 (40.6%) 6.8 1.502–30.777 1.004 0.107–9.469 0.372

Note: *Statistically significant at P0.05.
Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio; 1, reference group; 95% CI, 95% confidence interval; UTI, urinary tract infection; N/A, not applicable.

Anatomical and functional changes and difficulty of main-

taining personal hygiene during pregnancy might increase 

the risk of acquiring UTI by E. coli.38 The second most 

common isolate was CONS (19.2%), and the findings were 

also comparable with other studies conducted in Ethiopia, 

which was 16% in Addis Ababa,16 22.5% in Gondar,17 and 

17.1% in Bahir Dar.18

In this study, the prevalence of UTI was higher in the age 

groups of 25–34 years. Similar findings have been reported 

in different studies.22,37 This might be due to women in this 
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Table 4 Antimicrobial susceptibility pattern of Gram-negative bacteria isolated from urine culture of pregnant women attending at Dil 
Chora Referral Hospital, Dire Dawa, Ethiopia (2015)

Bacterial 
isolates

Total  
no (%)

S, I, R Antimicrobial agents/no of bacterial isolates (%)

AMP CRO C CIP GEN NA AMO SXT F TTC

E. coli 9 (47.3) S 0 (0) 9 (100) 7 (77.8) 8 (88.9) 9 (100) 3 (33.3) 2 (22.2) 8 (88.9) 5 (55.6) 3 (33.3)
I 2 (22.2) 0 (0) 1 (11.1) 0 (0) 0 (0) 2 (22.2) 0 (0) 0 (0) 0 (0) 0 (0)
R 7 (77.8) 0 (0) 1 (11.1) 1 (11.1) 0 (0) 4 (44.4) 7 (77.8) 1 (11.1) 4 (44.4) 6 (66.7)

Proteus spp. 2 (10.5) S 0 (0) 2 (100) 1 (50) 2 (100) 2 (100) 1 (50) 0 (0) 1 (50) 1 (50) 0 (0)
I 0 (0) 0 (0) 1 (50) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
R 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 1 (50) 2 (100) 1 (50) 1 (50) 2 (100)

P. aeruginosa 4 (21) S 0 (0) 3 (75) 0 (0) 3 (75) 2 (50) 1 (25) 0 (0) 0 (0) 1 (25) 1 (25)
I 0 (0) 0 (0) 1 (25) 0 (0) 0 (0) 0 (0) 2 (50) 0 (0) 0 (0) 0 (0)
R 4 (100) 1 (25) 3 (75) 1 (25) 2 (50) 3 (75) 2 (50) 4 (100) 3 (75) 3 (75)

Klebsiella spp. 3 (15.9) S 0 (0) 3 (100) 1 (33.3) 2 (66.7) 2 (66.7) 1 (33.3) 0 (0) 0 (0) 0 (0) 1 (33.3)
I 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (33.3) 0 (0) 1 (33.3) 0 (0) 0 (0)
R 3 (100) 0 (0) 2 (66.7) 1 (33.3) 1 (33.3) 1 (33.3) 3 (100) 2 (66.7) 3 (100) 2 (66.7)

Citrobacter spp. 1 (5.3) S 0 (0) 1 (100) 0 (0) 1 (100) 1 (100) 0 (0) 0 (0) 1 (100) 1 (100) 0 (0)
I 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0)
R 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 1 (100)

Total 19 (100) S 0 (0) 18 (94.7) 9 (47.4) 16 (84.2) 17 (89.5) 6 (31.6) 2 (10.5) 10 (52.6) 8 (42.1) 5 (26.3)
I 2 (10.5) 0 (0) 4 (21) 0 (0) 0 (0) 3 (15.8) 3 (15.8) 1 (5.2) 0 (0) 0 (0)
R 17 (89.5) 1 (5.3) 6 (31.6) 3 (15.8) 2 (10.5) 10 (52.6) 14 (73.7) 8 (42.1) 11 (57.9) 14 (73.7)

Abbreviations: AMO, amoxicillin; AMP, ampicillin; C, chloramphenicol; CIP, ciprofloxacin; CRO, ceftriaxone; E. coli, Escherichia coli; F, nitrofurantoin; GEN, gentamicin;  
NA, nalidixic acid; P. aeruginosa, Pseudomonas aeruginosa; S, I, R, sensitive, intermediate, resistant; SXT, trimethoprim–sulfamethoxazole; TTC, tetracycline.

Table 5 Antimicrobial susceptibility pattern of Gram-positive bacteria isolated from urine culture of pregnant women attending at Dil 
Chora Referral Hospital, Dire Dawa, Ethiopia (2015)

Bacterial 
isolates

Total  
no (%)

S, I, R Antimicrobial agents/no of bacterial isolates (%)

AMP CRO C CIP GEN ERY AMO SXT F TTC

CONS 5 (71.4) S 1 (20) 4 (80) 3 (60) 4 (80) 5 (100) 5 (100) 3 (60) 1 (20) 4 (80) 2 (40)
I 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (20)
R 4 (80) 1 (20) 2 (40) 1 (20) 0 (0) 0 (0) 2 (40) 4 (80) 1 (20) 2 (40)

S. aureus 2 (28.6) S 0 (0) 1 (50) 1 (50) 1 (50) 2 (100) 1 (50) 1 (50) 1 (50) 1 (50) 0 (0)
I 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
R 2 (100) 1 (50) 1 (50) 1 (50) 0 (0) 1 (50) 1 (50) 1 (50) 1 (50) 2 (100)

Total 7 (100) S 1 (14.3) 5 (71.4) 4 (57.1) 5 (71.4) 7 (100) 6 (85.7) 4 (57.1) 2 (28.6) 5 (71.4) 2 (28.6)
I 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (14.3)
R 6 (85.7) 2 (28.6) 3 (42.9) 2 (28.6) 0 (0) 1 (14.3) 3 (42.9) 5 (71.4) 2 (28.6) 4 (57.1)

Abbreviations: AMO, amoxicillin; AMP, ampicillin; C, chloramphenicol; CIP, ciprofloxacin; CONS, coagulase-negative staphylococci; CRO, ceftriaxone; ERY, erythromycin; 
F, nitrofurantoin; GEN, gentamicin; S, I, R, sensitive, intermediate, resistant; S. aureus, Staphylococcus aureus; SXT, trimethoprim–sulfamethoxazole; TTC, tetracycline.

age group being more sexually active which might predispose 

them to UTI. Low-income status was another factor that 

was related with high prevalence of UTI among pregnant 

women. A similar finding was reported in other studies on 

pregnant women.9,18 This could be due to the relation of low 

socioeconomic status with nutrition and immunity especially 

in pregnant women. In addition, those pregnant women 

with the past history of UTI were highly affected by UTIs. 

This was similar to other studies.10,17,19 This might be due to 

the presence of resistance strains from those who had the 

previous history of UTI. However, gestational age, marital 

status, parity, and residence were not significantly associated 

with the prevalence of UTI in pregnant women. This was in 

agreement with studies conducted in Ethiopia,17,19 Sudan,14 

and Tanzania,13 but it was not in agreement with a study 

conducted in Kenya and Nigeria, where the gestational age 

was significantly associated with the prevalence of UTI in 

pregnant women.22,39

Knowledge on antimicrobial susceptibility pattern of 

UTI pathogens was very important for clinician to select 

and use the best effective antimicrobial agent for the treat-

ment of patient with UTI.16,40 In this study, CRO showed 

94.7% sensitivity to Gram-negative bacteria isolates. The 

finding of this study was similar to the previous findings in 

Ethiopia, which was 96.3% in Gondar. The high sensitivity 

pattern for CRO might be due to the drug being less likely to 
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be purchased without prescription in the study area. In this 

study, GEN had a sensitivity of 89.5%. This is in-line with 

the report of 87.7% in Gondar26 and in Addis Ababa it was 

slightly lower than reported, that is, 93.3%.16 Ciprofloxacin 

had a sensitivity of 84.2% in this study. This was lower 

than 96.3% sensitivity report from Gondar.17 On the other 

hand, Gram-negative isolates showed resistance against 

commonly prescribed drugs: AMP (89.5%), amoxicillin 

(73.7%), TTC (73.7%), NA (52.6%), and nitrofurantoin 

(57.9%). Similar findings have been reported from previ-

ous studies in Ethiopia17,18,26 and Iran.38 There was a high 

prevalence of UTIs reported among pregnant women who 

previously used antibiotics. This observed resistance to 

the abovementioned common antibiotics might be due 

Table 6 Multidrug resistance pattern of Gram-negative bacteria isolated from urine culture of pregnant women attending at Dil Chora 
Referral Hospital, Dire Dawa, Ethiopia (2015)

Combination of antibiotics No of Gram-negative bacterial isolates (%)

Total E. coli Klebsiella spp. Proteus spp. P. aeruginosa Citrobacter spp.

AMP, TTC 1 (5.3) 1 (11.1) – – – –
AMP, NA 1 (5.3) 1 (11.1) – – – –
AMP, AMO, TTC 4 (21) 3 (33.4) – 1 (50) – –
AMP, AMO, NA 1 (5.3) 1 (11.1) – – – –
AMP, AMO, C 1 (5.3) 1 (11.1) – – – –
AMP, NA, TTC 1 (5.3) – – – – 1 (100)
AMO, NA, TTC 1 (5.3) 1 (11.1) – – – –
AMP, C, SXT, TTC 1 (5.3) – – – 1 (25) –
AMO, NA, SXT, TTC, CIP 1 (5.3) 1 (11.1) – – – –
AMP, C, AMO, F, TTC 1 (5.3) – 1 (33.3) – – –
AMP, AMO, GEN, TTC, F 1 (5.3) – 1 (33.3) – – –
AMP, AMO, NA, SXT, TTC 1 (5.3) – – 1 (50) – –
AMP, C, NA, SXT, F 1 (5.3) – – – 1 (25) –
AMP, C, AMO, NA, F, CIP 1 (5.3) – 1 (33.3) – – –
AMP, AMO, C, GEN, NA, SXT, TTC, F 1 (5.3) 1 (25)
AMP, AMO, CRO, GEN, NA, SXT, TTC, F, CIP 1 (5.3) – – – 1 (25) –
Total 19 (100) 9 (100) 3 (100) 2 (100) 4 (100) 1 (100)

Abbreviations: AMO, amoxicillin; AMP, ampicillin; C, chloramphenicol; CIP, ciprofloxacin; CRO, ceftriaxone; E. coli, Escherichia coli; F, nitrofurantoin; GEN, gentamicin; 
NA, nalidixic acid; P. aeruginosa, Pseudomonas aeruginosa; SXT, trimethoprim–sulfamethoxazole; TTC, tetracycline.

Table 7 Multidrug resistance pattern of Gram-positive bacteria isolated from urine culture of pregnant women attending at Dil Chora 
Referral Hospital, Dire Dawa, Ethiopia (2015)

Combination of antibiotics No of Gram-positive bacterial isolates (%)

Total S. aureus CONS

AMP, SXT 1 (14.3) – 1 (20)
AMP, SXT, TTC 1 (14.3) – 1 (20)
AMP, C, AMO, TTC 1 (14.3) – 1 (20)
AMP, CRO, AMO, SXT 1 (14.3) – 1 (20)
C, SXT, F, CIP 1 (14.3) – 1 (20)
AMP, AMO, ERY, TTC 1 (14.3) 1 (50) –
AMP, CRO, C, SXT, TTC, F, CIP 1 (14.3) 1 (50) –
Total 7 (100) 2 (100) 5 (100)

Abbreviations: AMO, amoxicillin; AMP, ampicillin; C, chloramphenicol; CIP, ciprofloxacin; CONS, coagulase-negative staphylococci; CRO, ceftriaxone; ERY, erythromycin;  
F, nitrofurantoin; GEN, gentamicin; S. aureus, Staphylococcus aureus; SXT, trimethoprim–sulfamethoxazole; TTC, tetracycline.

to the earlier exposure of the isolates to these drugs. The 

abovementioned drugs are with low cost and often can be 

purchased without prescription in different areas. An irra-

tional and unnecessary use of antibiotics can result in the 

emergence of bacterial strains that exhibit MDR.41 Among 

the Gram-negatives, the predominant isolate was E. coli, 

which is resistant to AMP and AMO (77.8%); NA and F 

(44.4%); and TTC(66.7%). With the exception of F this was 

consistent with findings in other studies.13,17,18,42

Gram-positive bacteria were relatively susceptible to 

GEN (100%), CRO (71.4%), CIP (71.4%), and ERY (85.7%), 

which was also in agreement with the findings of other 

studies.16–18 However, it is in contrast to the previous study 

that reported from India.11
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In this study, MDR was seen in 100% of the isolated 

bacteria. This was higher than the 95% MDR reported in 

the University of Gondar teaching hospital study18 and 

higher than the 74% MDR reported in the study from Tikur 

Anbessa Specialized Hospital Addis Ababa, Ethiopia.16 This 

indicates that MDR was found to be very high in this study. 

Antibiotic resistance has been recognized as the consequence 

of repeated antibiotic use and abuse.43 The reasons for this 

alarming phenomenon might be due to inappropriate and 

incorrect administration of antimicrobial agents in empiric 

therapies.

Conclusion
The overall prevalence of UTI was 14% among preg-

nant women. It was higher among pregnant women with 

symptoms than those without symptoms. E. coli (34.6%), 

CONS (19.2%), P. aeruginosa (15.4%), and Klebsiella spp. 

(11.5%) were common bacterial isolates. Low-income level, 

past history of UTI, educational status, and age of pregnant 

women with 25–34 years were highly likely to be affected 

by UTI. Gram-negative isolates showed a high level of 

sensitivity to CRO, GEN, and CIP. However, Gram-positive 

isolates were highly sensitive to GEN, ERY, CRO, CIP, 

and F. Most of the bacterial isolates are resistant against the 

available commonly used antibiotics such as AMP, AMO, 

TTC, SXT, and C. MDR was seen in 100% of the isolated 

bacteria. The majority of bacterial isolates were sensitive 

to CIP, CRO, ERY, and GEN. Therefore, the empirical 

antibiotic selection should be based on the knowledge of 

the local prevalence of bacterial organisms and antibiotic 

sensitivities rather than on universal guidelines. This study 

recommends that the early detection of causative agent of 

UTI and determining their drug susceptibility pattern in 

pregnant women will help to ensure adequate treatment 

of UTI and to prevent its further complication in mother 

and fetus. Health information dissemination about causes 

of UTI and drug use should be given to pregnant women. 

CIP, CRO, GEN, and ERY can be used for the empirical 

treatment of UTI when there is no facility of taking culture 

and drug susceptibility tests in their areas. However, it 

should be used with great care to reduce further emergence 

of drug resistance.
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