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Abstract

Background: Urinary tract infection (UTI) is caused by bacteria from the digestive tract which climbs the opening
of the urethra and begins to multiply to cause infection. UTI in pregnancy is associated with significant morbidity
for both mother and baby. In most developing countries including Ethiopia, screening for UTI in pregnancy is not
considered an essential part of Antenatal Care. This study aimed to assess the bacterial profile and antibiotic
susceptibility pattern and associated risk factors among pregnant women in Madda Walabu University Goba
Referral Hospital, Southeast Ethiopia.

Methods: An institution-based cross-sectional study was conducted from June-August, 2020 . A total of 234 pregnant
women were enrolled; data were collected using a structured questionnaire by a trained interviewer. Urine samples
were collected from all pregnant women and culture on cysteine lysine electrolytes deficiency medium. Data were
analyzed using SPSS 20.0. Descriptive statistics were used to explain the study participants with relevant variables.
Logistic regression was used for data comparison. P-value <0.05 was accepted as statistically significant.

Results: The overall prevalence of UTI was 23.9% among both asymptomatic and symptomatic groups. Of this
screened midstream urine samples showed that 16% and 32.2%, had significant bacteriuria in the asymptomatic
and symptomatic groups respectively. The prevalence of UTI was significantly associated with previous history of
catheterization and urinary tract infection (p<0.05). E. coli was the most frequently isolated organism (42.9%)
Jfollowed by coagulase-negative Staphylococcus (26.8%), and S. aureus (12.5%). Gram-negative and Gram-positive
bacteria accounted for (59%) and (41%,) respectively. Gram-negative isolates showed resistance to ampicillin,
naldixic acid and trimethoprim/sulfamethoxazole. Also, all Gram-negative bacterial isolates revealed a high level
of resistance against trimethoprim/sulfamethoxazole.

Conclusion: Significant bacteriuria has been observed from both symptomatic and asymptomatic pregnant women.
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The majority of the isolates were resistant to commonly prescribed antibiotics. This calls for an early screening
of all pregnant women for UTI and those found to be infected need treatment with an appropriate drug to avoid

complications.
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Introduction

Urinary tract infection (UTTI) is an infection caused by the presence
and growth of microorganisms anywhere in the urinary system.
The source of these microorganisms is usually from the digestive
system which climbs the urinary tract and starts to multiply to
cause infection [1-3]. The range of infection varies, from asymp-
tomatic (the bacteria present in urine but not show symptoms) to
symptomatic (The bacterial infection shows symptoms). Due to
short urethra, absence of prostatic secretion, pregnancy and easy
contamination of the urinary tract with fecal flora women are more
susceptible to UTI than men [4, 5]. In most developing countries
including Ethiopia, screening for UTI in pregnancy is not consid-
ered an essential part of antenatal care. It has been estimated that
globally symptomatic UTIs result in as many as seven million vis-
its to outpatient clinics, one million visits to emergency depart-
ments, and 100,000 hospitalizations annually [6,7].

Due to several anatomical and hormonal changes, pregnant women
are more susceptible to develop UTI. Perhaps if untreated, it can
lead to serious obstetric complications, poor maternal and prenatal
outcomes. Furthermore, it has been observed that asymptomatic
bacteriuria can lead to cystitis and pyelonephritis which can lead to
acute respiratory distress, transient renal failure, sepsis and shock
during pregnancy [5, 8]. In pregnancy, pyelonephritis increases the
risk of preterm labor and delivery which results in prematurity and
low birth weight with high perinatal morbidity and mortality [9].

The causative agents of UTI most of the time are Gram-negative
aerobic rods found in the digestive system. The most common are:
E. coli, K. pneumoniae, Enterobacter, Citrobacter, P. mirabilis, and
P. aeruginosa. Other common pathogens include S. epidermidis, S.
saprophyticus, Enterococcus species and Serratia species which
presumably result in UTI following colonization of the genito-uri-
nary tract [10]. E.coli (60—70%), Klebsiella species (10%), Pro-
teus species (5—10%) and Pseudomonas species (2—5%) are the
dominant Gram-negative bacteria causing UTI. Among Gram-pos-
itive bacteria pathogens, Streptococcus species and Staphylococ-
cus species are frequently isolated from cases of UTIs [11, 12].

Many factors were identified which aggravate the probability of
acquiring UTI causing pathogens during pregnancy, including the
history of UTI, sexual activity, history of catheterization, lower
socioeconomic status, and multiparity [4, 13].

Antimicrobial resistance among bacteria is a worldwide problem.
The situation in developing countries like Ethiopia is a particularly
serious issue [7]. Resistance in antimicrobial drugs in bacteria can
result from two mutually nonexclusive phenomenons: mutations
in housekeeping structural or regulatory genes and the horizontal
acquisition of foreign genetic information [14-16]. Treatment of
UTIs cases is often started empirically and therapy should be based
on information determined from the antibiotic resistance pattern of

the identified isolates. However, a large proportion of uncontrolled
antibiotic usage has contributed to the emerging of resistant bacte-
rial infections. As a result, the prevalence of antibiotic resistance
among uro-pathogens has been rising worldwide [7].

Even though several studies have been made elsewhere, there are
no similar previous studies conducted in Madda Walabu Universi-
ty Goba Referral Hospital (MWU GRH), where the antenatal care
is provided for pregnant women. Therefore, this study was done to
assess predominant isolates of uro-pathogens and their antibiotic
susceptibility pattern and associated risk factors in pregnant wom-
en attending antenatal care in MWU GRH, Ethiopia. Also, this
study was providing baseline information for further studies which
will be conducted in the study area. The findings of the study were
contributed to filling the gaps.

Methods

Study Design, Area and Participants

A hospital-based cross-sectional study was conducted at MWU
GRH, which is located in Goba town, Oromia region, Southeast
part of Ethiopia; 445 Km from Addis Ababa. This town has a lat-
itude and longitude of 7°0'Nt 39°59'E and an elevation of 2,743
meters above sea level. This study was conducted from June to
August, 2020. The study participants were all pregnant women
who visited the MWU GRH during the study period and fulfilled
inclusion criteria.

Sample Size and Sampling Technique

To determine the sample size single population proportion formu-
la was used with the following assumptions: Based on the study
conducted in Ambo, 18.7% prevalence of UTI was observed (3).
Accordingly, the required sample size (n) was estimated with a
confidence level of 95% and a 5% degree of precision. Thus the
sample size was: 234

Sampling Technique

A systematic random sampling technique was used in pregnant
women who visited the Goba referral hospital during the data col-
lection period were included in the study.

Recruitment Procedure

Trained data collectors have approached all the pregnant women
at the outpatient department of study sites, explain the purpose of
the study and give out the study information sheet. For illiterate
participants, the data collectors were read/other trusted individuals
by the patient was read the information sheet. After allowing them
to think and discuss attending all questions, the participants were
asked to sign an informed consent in the presence of a literature
witness.

Data Collection and Processing
Socio-demographic and clinical data related to UTI collected using
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structured questionnaires. Ten ml freshly voided midstream urine
specimens were collected and inoculated into CLED medium (Ox-
oid Ltd, Basingstoke, UK) using a calibrated wire inoculating loop
(0.001ml). Cultures were incubated in an aerobic atmosphere at
37°C for 24 hrs. Colonies were counted to check the presence of
significant bacteriuria. Colony count yielding bacterial growth of
105CFU/ml of urine was regarded as significant bacteriuria [17].
All positive cultures have had identified at the species level by
their colony characteristics, gram-staining reaction and by the pat-
tern of biochemical tests using standard protocols. The Gram-neg-
ative rods were identified by indole production, H2S production,
citrate utilization, motility test, urease utilization, and oxidase test.
The gram-positive bacteria were differentiated using catalase and
coagulase tests [14].

The drug susceptibility pattern of all identified pathogens of urine
samples was done using the Kirby-Bauer disk diffusion technique
according to the criteria of the Clinical and Laboratory Standards
Institute method (CLSI 2018) [18]. Loopful bacterial colonies
were taken from pure culture and transferred to a tube containing
5 ml of normal saline to adjust the density of a McFarland 0.5. The
cotton swab was used to distribute the bacteria evenly over the
entire surface of Mueller-Hinton agar (Oxoid Ltd). By using ster-
ile forceps, the following concentration of antibiotic discs was put
on the surface of Mueller-Hinton agar: ampicillin (AMP; 10ug),
ceftriaxone (CRO; 30pg), Gentamycin (GEN; 10pg), trimetho-
prim-sulfamethoxazole (SXT; 25/125pg), Norfloxacin (NOR;
10ug), Nitrofurantoin (F; 300ug), Ciprofloxacin (CIP; 5ug), Na-
lidixic acid (NA; 30ug), Meropenem (MEM, 10pg), Clindamycin
(CLD; 10pg), kanamycin (K; 30ug). Of these AMP, CRO, NA and
MEM used only for Gram-negative bacteria, whereas CLD was
used only for Gram-positive bacteria and the rest antibiotics were
used for both isolates.

Data Quality Control Issue

The quality of data was assured by pre-testing of questionnaires
on 20 participants in Robe hospital for assessing its clarity and to
make amendments. The proper functioning of laboratory reagents
and technical performance was checked daily by using reference
strains (E. coli ATTC-25922, S. aureus ATTC-25923 and P. aeru-

genosa ATTC- 27853) before running patient samples and suscep-
tibility testing and along with patient samples.

Data Processing and Analysis

All questionnaires were checked visually, entered and cleaned us-
ing Epi-Data Version-3.2 and exported to Statistical Package for
Social Science (SPSS) version 20.0 windows for analysis. For
controlling errors, the questionnaire was double entered; and also
frequency checks were done. To explain the study population with
relevant variables descriptive statistics (frequencies, mean, stan-
dard deviation, and percentage) were used. Logistic regression
was used to assess the association between outcome and explan-
atory variables. Associations between dependent and independent
variables were assessed and its strength was described using odds
ratios and 95% confidence intervals. P-value <0.05 was accepted
as statistically significant.

Ethical Consideration

Ethical clearance was obtained from the Madda Walabu University
Institutional review board. Before any data collection, participants
were informed about the aim of the study, about their right not
to participate in the study or withdraw at any point in time and
written consent was obtained. Personal privacy and dignity were
respected. All samples and forms containing patient information
were not having a name or information that can identify a partic-
ular participant.

Results

Atotal of 234 pregnant women with and without symptoms of UTI
were investigated from July-August, 2019. The age of the study
subjects ranged from 17 to 40 years with the majority (50%) in the
age group of 15 to 24 years. The mean and median age was 24.94
and 24.5 years respectively. The majority of study participants
were housewives (71.8%), followed by government employees
(13.7%), urban dwellers (58.5%) and have 1501-2000 Ethiopian
birr ($66.67) monthly income (31.2%). The educational status of
participants varied from illiterate (26.1%) to college and above
(12.4%). Among the study participants, (91.5%) were married and
(68.4%) multigravida. Above 44% of the study subjects were in
the second trimester (Table 1).
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Table 1: Socio-demographic characteristics of study participants

Characteristic Number | Percent
Age

15-24 117 50
25-34 105 449
35-44 12 5.1
Residence

Urban 137 58.5
Rural 97 41.5
Education level

Illiterate 61 26.1
Read and write 24 10.3
Primary 59 25.2
Secondary 61 26.1
College & above 29 12.4
Monthly income (ETB)

<500 ($16.67) 7 3
501-1000 ($16.7-33.33) 46 19.7
1001-1500 ($33.4-50) 60 25.6
1501-2000 ($50.03-66.67) 73 31.2
>2000 ($66.67) 48 20.5
Occupation

Housewife 168 71.8
Employee 32 13.7
Merchant 23 9.8
Other 11 4.7
Marital status

Married 214 91.5
Divorced 16 6.8
Widowed 4 1.7
Gestational stage

First trimester 31 13.2
Second trimester 109 46.6
Third trimester 94 40.2
Gestational category

Primigravida 74 31.6
Multigravida 160 68.4

Prevalence of UTI and Types of bacterial isolates

From cultured urine specimens, significant bacteriuria was isolated
in 56 (19 from asymptomatic and 37 from symptomatic) pregnant
women investigated for UTI. The prevalence of bacteriuria among
symptomatic and asymptomatic pregnant women was 32.2% and
16% respectively, and the overall prevalence was 23.9%.

The percentage of each bacterium isolated from mid-stream urine
samples is presented as shown in the figure below. Of the total
56 isolates, Gram-negative bacteria were prevalent (59%) than
Gram-positive bacteria (41%). The major isolated pathogens were
E. coli (42.9%), followed by coagulase-negative Staphylococci
(CoNS) (26.8%) (Figure 1.).
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Figure 1: Bacterial isolates among pregnant women in MWU GRH, Southeast Ethiopia.

Antimicrobial susceptibility testing of the isolates
Gram-Negative Bacteria

Gram-negative pathogens showed a high level of sensitivity to
GEN (90.9%), and F (87.8%). Of these, E. coli in most clinical
samples were highly sensitive to GEN (95.8%), and F (86.7%),
but resistant to AMP (58.3%) and SXT (79.2%). Klebsiella species
were highly sensitive to GEN (100%). However, it was resistant
to SXT (83.3%) and NA (100). Citrobacter species and Proteus

species were also the most sensitive to GEN (100%) and F (100%),
but 100% resistant to AMP, NA and SXT. In general Gram-nega-
tive isolates (n=33) showed resistance rate of 60% to AMP, 66.7%
NA and 81.8% to SXT. Resistance against CRO, CIP, and NOR,
was observed in the range of 15-40%. However, all Gram-negative
bacterial isolates showed a low-level of resistance against F and
MEM (6.1% and 9.1%) respectively while no resistance against
GEN (Table 2).

Table 2: Antimicrobial susceptibility testing of Gram-negative pathogens from urine culture in pregnant women at Goba refer-

ral hospital, 2019
Antimicrobial agents/no of bacterial isolates (%)
Bacterial Total ASP| AMP CRO GEN SXT NOR CIP NA MEM F
isolate no(%)
E.coli 24(42.9) S 5(20.8) | 10(41.7) | 23(95.8) | 3(12.5) | 17(70.8) | 13(54.2) | 3(12.5) | 17(70.8) | 22(86.7)
I 5(20.8) | 7(29.2) 1(4.2) 2(8.3) 3(12.5) | 4(16.7) | 8(33.3) 6(25) 1(4.2)
R | 14(58.3) | 7(29.2) 0(0) 19(79.2) | 4(16.7) | 7(29.2) | 13(54.2) | 1(4.1) 1(4.2)
Klebsiella 6(10.7) S 3(50) 1(16.7) | 6(100) 1(16.7) | 5(83.3) | 5(83.3) 0(0) 4(66.7) | 4(66.7)
sSpp-
I 0(0) 2(33.3) 0(0) 0(0) 0(0) 0(0) 0(0) 1(16.7) | 1(16.7)
R 3(50) 3(50) 0(0) 5(83.3) | 1(16.7) | 1(16.7) | 6(100) 1(16.7) | 1(16.7)
Citrobacter | 2(3.6) S 0(0) 1(50) 2(100) 0(0) 0(0) 1(50) 0(0) 2(100) 2(100)
Spp
I 0(0) 0(0) 0(0) 0(0) 2(100) 1(50) 0(0) 0(0) 0(0)
R 2(100) 1(50) 0(0) 2(100) 0(0) 0(0) 2(100) 0(0) 0(0)
Proteus spp. | 1(1.8) S 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100)
I 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0)
R 1(100) 1(100) 0(0) 1(100) 0(0) 1(100) 1(100) 1(100) 0(0)
S 8(24.2) | 12(36.4) | 30(90.9) | 4(12.1) [ 22(66.7) | 19(57.6) | 3(9.1) | 23(69.7) | 29(87.8)
I 5(15.2) | 9(27.3) 3(9.1) 2(6.1) 6(18.2) | 5(15.1) | 8(24.2) | 7(21.2) 2(6.1)
Total R ] 20(60.6) | 12(36.4) 0(0) 27(81.8) | 5(15.1) | 9(27.3) | 22(66.7) | 3(9.1) 2(6.1)
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CIP= ciprofloxacin, NOR= norfloxacin, GEN= gentamicin, CRO= ceftriaxone, F= Nitrofurantoin AMP=ampicillin SXT= trimetho-
prim/sulfamethoxazole. NA= Nalidixic acid, MEM= meropenem, R = Resistant, S= Sensitive, I= Intermediate ASP= Antimicrobial

susceptibility pattern.

Gram-Positive Bacteria

Gram-positive isolates were highly susceptible to GEN (95.7%),
F (82.6%), clindamycin (69.6) and K (72.7%) while, resistant to
SXT (95.7%). CoNS which were the predominant isolates among
gram-positive were 100% resistance to SXT. Similarly, S. aureus

also showed resistance to SXT (85.7) and F (57.1) but was sen-
sitive to GEN (100%), F (71.4%), and K (71.4%). Enterococcus
species werel00% sensitive to NOR, CIP and F, but resistant to
SXT (Table 3).

Table 3: Antimicrobial testing of Gram-positive bacteria isolated from urine culture of pregnant women at Goba referral hos-

pital, 2019.
Antimicrobial agents/no of bacterial isolates (%)
ASP GEN SXT NOR CIP F CD K

S. aurues 7(12.5) S 7(100) 1(14.3) 2(28.6) 3(42.9) 5(71.4) 5(71.4) 5(71.4)

I 0(0) 0(0) 1(14.3) 2(28.6) 0(0) 1(16.7) 0(0)

R 0(0) 6(85.7) 4(57.1) 2(28.6) 2(28.6) 1(16.7) 2(29.6)
CONS 15(26.8) S 14(93.3) 0(0) 8(53.3) 6(40) 13(66.7) 11((73.3) 11(73.3)

I 1(6.7) 0(0) 0(0) 1(6.7) 0(0) 1(7.1) 0(0)

R 0(0) 15(100) 7(46.7) 8(53.3) 2(13.3) 3(21.4) 4(26.7)
Enterococcus 1(1.8) S 0(0) 0(0) 1(100) 1(100) 1(100) 0(0) NA
spp-

I 1(100) 0(0) 0(0) 0(0) 0(0) 1(100)

R 0(0) 1(100) 0(0) 0(0) 0(0) 0(0)

S 53(95.7) 1(4.3) 11(47.8) 10(43.5) 19(82.6) 16(69.6) 16(72.7)
Total I 3(4.3) 0(0) 1(4.4) 3(13) 0(0) 3(13) 0(0)

R 0(0) 22(95.7) 11(47.8) 10(43.5) 4(17.4) 4(17.4) 4(27.3)

CONS- Coagulase-negative Staphylococcus, CIP= ciprofloxacin, NOR= norfloxacin, GEN= gentamicin, F= Nitrofurantoin CD= Clin-
damcyin SXT= trimethoprim/sulfamethoxazole. K= Kanamycin, R = Resistant, S= Sensitive, = Intermediate ASP= Antimicrobial

susceptibility pattern

Multiple Drug Resistance Patterns of The Isolates
Multiple drug resistance (resistance to two or more antimicrobial
drugs) was seen in all isolated pathogens (100%). All isolates of
bacteria were resistant to at least two antimicrobials. No isolates
were susceptible to all drugs tested (Tables 2 and 3).

Associated risk factors of UTI

The symptomatic and asymptomatic participants were almost
equal in this study. Of the 234 women enrolled in study 54(23.1%)
have had the previous history of UTI, 8(5.1%) history of a cathe-
ter, 15(6.4) history of catheterization and 136(58.1%) of the partic-

ipants were used family planning previously (Table .2).

In bivariate logistic regression factors like the previous history of
UTI, symptoms of UTI, history of a catheter, and history of gyne-
cological surgery showed significant association (p<0.05). Multi-
variable logistic regression shown that the odds of acquiring UTI
in pregnant women that had the previous history of UTI 4.42 times
higher than those had no previous history(AOR= 4.42; 95%CL,
2.12-9.20, P=0.00). Similarly, the risk of UTI infection was 5.75
times higher in those who have had the previous history of cathe-
terization (Table .4).
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Table 4: Associated factors of UTI among pregnant women attended MWU GRH ANC, 2019

Characteristic Cultured Significant Bacte- COR(95% CL) AOR(95% CL) P-value
No. (%) riuriaNo.(%)

History of UTI

Yes 54(23.1) 27(50) 5.2(2.68-10.13)* 4.42(2.12-9.20)* 0.00

No 180(76.9) 29(16.1) 1 1

Symptom of UTI

Yes 115(49.1) 37(32.2) 2.49(1.33-4.68)* 0.49(0.24-1.01) 0.64

No 119(50.9) 19(16) 1 1

Fever

Yes 26(11.1) 10(38.5) 2.20(0.94-5.18) 0.89(0.30-2.47) 0.79

No 208(88.9) 46(22.1) 1 1

History of gynecological surgery

Yes 12(5.1) 8(66.7) 7.25(2.09-25.1)* 0.49(0.10-2.29) 0.37

No 222(94.9) 48(21.6) 1 1

History of kidney problem

Yes 18(7.7) 6(33.3) 1.66(0.59-4.65) 1.15(0.35-3.82) 0.81

No 216(92.3) 50(23.1) 1 1

History of catheterization

Yes 15(6.4) 10(66.7) 7.52(2.45-23.1)* 5.75(1.46-22.7)* 0.012

No 219(93.6) 46(21) 1 1

History of contraceptive

Yes 136(58.1) 35(25.7) 1.27(0.68-2.36) 0.99(0.49-2.01) 0.99

No 98(41.9) 21(21.4) 1 1

History of diabetes Mellitus

Yes 5(2.1) 0(0.0)

No 229(97.9) 56(24.5) 0 0

NB: COR; Crude Odd Ratio AOR; Adjusted Odd Ratio

* = statistically significant (p-value < 0.05), COR (95%CI) = crudes odds ratio at 95% confidence interval, AOR (95%CI) = adjusted

odds ratio at 95% confidence interval

Discussion

The current study has shown that 23.9% of pregnant women had
UTIs in the course of their pregnancy. The overall prevalence of
UTI in pregnant women in the current study is comparable to the
prevalence of UTI described in Buea health district, Cameroon
(23.5%), Muhimbil National Hospital, Tanzania (21%), Nairobi,
Kenya (26.7%), Hawassa, Southern Ethiopia (18.8%) and Ambo
(18.7%), but relatively higher than the reports from Khartoum,
Sudan (14%), Tikur Anbessa Specialized Hospital, Addis Ababa,
Ethiopia (11.6%), University of Gondar Teaching Hospital, North-
west Ethiopia (10.4%), Jimma Specialized Hospital, Southwest
Ethiopia (9.2%), and Dil Chora Referral Hospital, Dire Dawa,
Eastern Ethiopia (14%) [3, 6-9, 11, 17, 19-22]. In contrast, this
finding was lower than the study performed in Hodeida City, Ye-
men (54.5%) and Ghana (29.9%) [23, 24]. This difference may
be enlightened by the changes in the environmental conditions,

a method implemented & features of study populations such as
societal and food habits and the standard of personal hygiene [25].

In this study, Gram-negative bacteria isolates were more predomi-
nant (58.9%) than Gram-positive bacteria isolates (41.1%). Similar
results were reported in previous Ethiopian studies with (60% vs.
40 %) reported in Tikur Anbessa Specialized Hospital Addis Aba-
ba and (58.4% vs. 41.6%) in Gondar University Hospital and else-
where in the world [8, 19, 11, 21]. The high percentage of isolation
of Gram-negative uro-pathogens might be due to the existence of
distinctive structure in Gram-negative bacteria which support for
adhesion to the uro-epithelial cells and inhibit bacteria from uri-
nary lavage, permitting for reproduction and tissue invasion [26].
E. coli was the most frequent etiological agent of UTI, which ac-
counts for up to 42.9% of isolated bacteria. The current result is
in agreement with the finding from Ethiopia [8, 3, 21]. It is also

J Gynecol Reprod Med, 2021

www.opastonline.com

Volume 5 | Issue 2 | 119



consistent with findings from Kenya and Cameroon [9, 11]. E. coli
was considered as the most dominant uro-pathogenic bacteria due
to several virulence factors specific to colonization and invasion of
the urinary epithelium [26]. The second common bacterial isolate
was Coagulase-negative staphylococci (CoNS) and S. aureus, with
an overall isolation rate of 26.8% and 12.5% respectively. A com-
parable result was reported in other studies conducted elsewhere
[13, 8, 27]. Klebsiella species, Proteus species, Citrobacter spe-
cies and Enterococcus species were also causative agents of UTI.

The prevalence of bacteriuria among symptomatic and asymptom-
atic pregnant women was 32.2% and 16% respectively. This result
is higher than the studies conducted in Dil Chora, Ethiopia, and
Sudan [6, 17]. This is due to the study site is far from the center
and the health care system is weak.

The prevalence of UTI in pregnant women with a former histo-
ry of UTI was statistically significant (p = 0.00). This finding is
comparable with earlier studies conducted in Ethiopia [6, 8] and
elsewhere in Saudi Arabia [28]. This could be due to ineffective
treatment or the occurrence of resistant strains from those who had
a prior history of UTI. The prevalence of UTI in pregnant women
with the previous history of catheterization was also significantly
greater than those without a history of previous catheterization (p
=0.012). Similar findings were reported in Ethiopia [8, 27]. But,
other associated factors of bacteriuria in pregnancy like age, res-
idence, marital status, occupation, level of education, socioeco-
nomic status, gestational stage, history of gynecological surgery,
kidney problem and gravidity were not showed a significant asso-
ciation. This is in agreement with numerous studies in Ethiopia [8,
13, 27] and Sudan [17].

This finding showed a higher percentage of resistance to regular-
ly prescribed antimicrobial drugs. Most isolates of Gram-nega-
tive bacteria showed resistance to AMP, SXT and NA. However,
Gram-negative isolates were showed high sensitivity to GEN and
F. This is agreeing with the research conducted in Addis Ababa
Ethiopia [21]. E. coli isolates were showed high resistance to AMP
and SXT. The current result is marginally related to the finding
from Dire Dawa and Ambo [3, 6]. A high level of resistance of
Klebsiella species to AMP and NA were revealed in the study area.
Citrobacter species and Proteus species were showed high resis-
tance against AMP, SXT and NA.

Among Gram-positive bacteria tested, more than 70% of the iso-
lates were sensitive to GEN, F, CLD, and K. S. aureus showed
resistance to SXT and NOR, while CoNS showed resistance to
SXT. Enterococcus species were resistant to SXT but sensitive to
NOR, CIP and F.

All bacteriological isolates of the present research exhibited re-
sistance to at least two antimicrobials and no isolate was sensi-
tive to all antibiotics tested. This correlates with the study done
in Gondar university teaching hospital [8]. However, this result is
higher than the report from Tikur Anbesa specialized hospital [21].
A high prevalence of MDR reported in this study might be due to
the unhindered accessibility and high rate of use of non-prescribed
drugs. It might also be associated with the quick spread of resilient
bacteria and a high frequency of mismanagement of antimicrobials

such as self-prescription, excessive use, failure to follow the stan-
dard treatment guidelines and scarce or absence of antimicrobial
drug resistance surveillance program [14, 29].

Limitations

The limitation of this cross-sectional hospital-based study is that
an equal number of study subjects from urban and rural parts were
not included and hence this might limit interpretation of the find-
ing to the general population of the area.

Conclusion and Recommendations

This study showed an overall high prevalence of UTI in pregnant
women. E. coli were the most leading bacterial isolates followed
by CoNS and S. aureus. An increasing percentage of resistance to
the usually used antimicrobial agents has been observed for both
Gram-negative and Gram-positive isolates and multi-drug resis-
tance has been shown in 100% of bacterial isolates. GEN and
F might be considered as alternative options in the management
of UTIs. This study recommends that the early detection of the
causative agents of UTI and determining their antimicrobial sen-
sitivity testing in pregnant women will help to confirm suitable
management of UTI and to inhibit its additional problem in mother
and fetus. Health education about the causes of UTI and drug use
should be given to pregnant women. A more comprehensive sur-
vey should be carried out, to isolate other causes of UTL.
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