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Background: Urinary tract infection is a common cause of morbidity in pregnant

women. Emergence of antimicrobial resistance particularly ESBL production among

bacterial uropathogens is increasing and becoming principal cause of treatment failure.

The aim of this study was to determine the bacterial profile, their antimicrobial

susceptibility patterns, risk factors and identify ESBL-producing bacterial

uropathogens.

Patients and Methods: A hospital-based cross-sectional study was conducted in the

Northeastern Ethiopia region. A total of 323 pregnant women were included and

structured questionnaire was used to collect sociodemographic and risk factor-related

data. About 10mL freshly voided midstream urine specimen was collected, transported

and processed according to standard operating procedures. The data obtained were

entered into SPSS version 22 and descriptive statistics, chi-square, bivariate and multi-

variate logistic regression analyses were performed. P-value ≤0.05 with corresponding

95% confidence interval were considered for statistical significance.

Results: The overall prevalence of UTI was 15.5% (50/323). The predominant bacterial

isolates were Escherichia coli 17 (33.3%) followed by coagulase-negative staphylo-

cocci 15 (30.0%) and Staphylococcus aureus 14 (27.5%). Previous history of UTI

(AOR=8.824, 95% CI: 3.769,20.654, P<0.001) and history of catheterization

(AOR=3.270, 95% CI: 1.316,8.122, P=0.011) were significantly associated with the

occurrence of bacterial UTI. Gram-negative isolates showed high level of resistance to

ampicillin 12 (60.0%) and relatively low level of resistance to nitrofurantoin 5(25.0%),

norfloxacin 5 (25.0%) and ceftazidime 3 (15.0%). Gram-positive uropathogens showed

higher resistance for penicillin 29 (93.5%) and trimethoprim-sulfamethoxazole 23

(79.3%) whereas all isolates were sensitive 29 (100.0%) to nitrofurantoin. Moreover,

multidrug resistance was observed among 41 (80.4%) of the isolates, and 3 (15.8%) of

isolated gram-negative bacteria were ESBL producers.

Conclusion: High prevalence of bacterial UTI and MDR for commonly prescribed drugs

were observed with significant number of ESBL producers. Therefore, instant UTI culture

assessment of pregnant women, especially those having possible risk factors such as previous

histories of UTI and catheterization; moreover, appropriate prescription and use of antibiotics

are necessary.
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Introduction
Urinary Tract Infection (UTI) is one of the most common

infectious diseases, with approximately 150 million diag-

nosed cases each year worldwide.1 Pregnant women have

4 times higher rate of developing UTI compared to non-

pregnant women.2,3 UTI is among the most commonly

studied health problems in pregnancy ranging 3% to 35%

prevalence worldwide in which increased prevalence is

predominantly seen among developing countries espe-

cially Sub-Saharan Africa, Middle East, and Asia.4

The high incidence and risk of developing UTI in the

course of pregnancy are related to abnormal anatomical

and physiological changes that occur during this period.5–7

Furthermore, previous history of UTI, increased age, mul-

tiparity, sexual activity, history of catheterization, immu-

nodeficiency and lower socioeconomic status are identified

as factors likely to increase risk of UTI during

pregnancy.1,8-10

Bacteria are the most common agents causing UTI

including Escherichia coli, Proteus mirabilis, Klebsiella

species, Pseudomonas aeruginosa, Enterobacter species,

enterococci, Citrobacter, Staphylococcus aureus, coagu-

lase-negative staphylococci, Streptococcus species and

others.11 Gram-negative bacteria are the major isolates

causing UTI in which the predominant isolates are

Escherichia coli accounting majority (80–90%) of

infection.8,9

UTI in pregnancy may be symptomatic or asympto-

matic bacteriuria (ASB) which occurs in 2–11% of preg-

nancies worldwide and is a major predisposition to the

development of acute pyelonephritis in 20–50% of

untreated ASB cases.12 Furthermore, untreated UTI in

pregnancy (symptomatic or asymptomatic) is associated

with a 50% increase in the risk of maternal complications

of pregnancy which raise extent of preterm labor, prema-

turity and low birth weight resulting in high perinatal

morbidity and mortality.1,13 Early diagnosis and clinical

management reduce the incidence of these

complications.14 Nevertheless, in developing countries

including Ethiopia, urine culture screening is not routinely

done as part of antenatal care and treatment is empirical

which may lead to emergence and spread of antimicrobial-

resistant strains which is a leading cause of treatment

failure in UTI.

One of the leading antimicrobial resistance mechan-

isms for many UTI causing Gram-negative bacteria is

extended-spectrum β-lactamase enzyme production that

hydrolyzes the β-lactam ring of antimicrobials, which con-

fer bacterial resistance to commonly prescribed antibiotics

including penicillins; first, second and third-generation

cephalosporins, aztreonams.15,16

Few studies have been conducted showing the preva-

lence of UTI in different parts of Ethiopia including,

Gondar (10.4%), Bahir dar (9.5%), Dire Dawa (14%),

Addis Ababa (11.6%) and Hawassa (18.8%).9,17-20

However, all these studies did not determine the ESBL-

producing uropathogenic bacteria, which are the current

worldwide threat; and data on bacterial profile and detec-

tion of ESBL-producing bacteria from UTI among preg-

nant women was not assessed in the study area. Therefore,

we sought to fill this information gap.

Patients and Methods
Study Design, Area and Period
A hospital-based cross-sectional study was conducted

from February 2017 to May 2017 at Dessie Referral

Hospital, Northeastern Ethiopia. A total of 323 pregnant

women with and without symptoms of UTI were included

using convenient sampling technique.

Data and Specimen Collection
A structured questionnaire was used to obtain information

related to sociodemographic, clinical, and risk factor data.

About 10mL freshly voided midstream urine specimen

was collected using pre-labeled (date, time, identification

code, age), leak-proof, wide mouth, sterile, screw-capped

plastic container (FL Medical, Italy) by study participants

after appropriate instructions were given.

Specimen Transportation
The collected specimens were then stored in a cold box

and transported to Dessie Health Research Regional

Laboratory and processed within two hours. In case of

unavoidable delay, very few specimens were refrigerated

at 4°C until being processed. Immediate inoculation had

been performed for the rest of the specimens on arrival to

the laboratory.

Cultivation and Identification of Isolates
Midstream urine samples were inoculated using calibrated

wire loop (0.001mL) into Cystine Lactose Electrolyte

Deficient medium (CLED) (Oxoid Ltd, UK). After cul-

tures were incubated overnight under the aerobic condition

at 37°C for 24 hours, colonies were counted to check the
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presence of significant growth. Colony counts yielding

bacterial growth of ≥105 CFU/mL of urine were regarded

as significant bacteriuria (SB), but specimens that produce

<105CFU/mL were considered insignificant or due to

contamination.9 Based on their gram staining reaction,

the CLED agar colonies were subcultured onto

MacConkey agar (Oxoid, Ltd), blood agar plates and

Mannitol salt agar (HiMediaTM), then incubated at 37°C

for 24 hours. Identification of bacterial species was done

using colony characteristics, gram staining reaction, and

biochemical tests following standard procedure. The gram-

negative bacteria were identified by indole production, H2

S production in Kligler Iron Agar (KIA), citrate utilization,

urease test, motility test, and carbohydrate utilization tests.

The gram-positive bacteria were identified using catalase

and coagulase tests.21 Furthermore, all bacterial isolates

were identified using standard clinical laboratory

methods.21

Antimicrobial Susceptibility Testing
Antimicrobial susceptibility testing was performed using

the Kirby–Bauer disk diffusion method recommended by

the Clinical and Laboratory Standards Institute (CLSI).22

Pure culture colonies of 24-hour growth were suspended in

a tube with 4mL of physiological saline to get bacterial

inoculums equivalent to 0.5 McFarland turbidity standards.

A sterile cotton swab was dipped, rotated across the wall of

the tube to avoid excess fluid and was evenly inoculated on

Muller-Hinton agar (Conda ltd, USA) and then the antibio-

tic discs were placed on MHA plates. The following anti-

microbials were used based on the CLSI recommendations

and local frequent prescriptions of these drugs for the treat-

ment of UTI: clindamycin (CL,10μg), erythromycin

(E,15μg), penicillin (PEN,10µg), chloramphenicol (CAF,

30μg), ciprofloxacin (CIP,5µg), tetracycline (TTC,30µg),

trimethoprim-sulfamethoxazole (SXT,1.25/23.75µg), nitro-

furantoin (F,300µg), norfloxacin (NOR,10µg) and vanco-

mycin (VA,30µg) for Gram-positive organisms; and

ciprofloxacin (CIP,5µg), tetracycline (TTC,30µg), trimetho-

prim-sulfamethoxazole (SXT,1.25/23.75µg), nitrofurantoin

(F,300µg), norfloxacin (NOR,10µg), ceftriaxone

(CRO,30μg), amoxicillin-clavulanic acid (AMC,20/10μg),
cefotaxime (CTX,30µg), ceftazidime (CAZ,30µg), ampicil-

lin (AMP,10μg), amikacin (AMK,30μg) and gentamicin

(GN,10μg) for Gram-negative bacteria. Moreover, imipe-

nem (10µg) was used to check the susceptibility pattern

for ESBL-producing gram-negative bacterial uropathogens.

All antibiotic discs were from Oxoid, Ltd, UK. The plates

were then incubated at 37°C for 24 hours. Diameters of the

zone of inhibition around the discs were measured using

a digital caliper. The interpretation of the results of the

antimicrobial susceptibility tests was based on the standar-

dized table supplied by CLSI22 criteria as sensitive, inter-

mediate, and resistant.

Extended-Spectrum Beta-Lactamase

Detection
Initial screening for ESBL was done by the diameters of

zones of inhibition produced by either of ceftriaxone

(30µg), ceftazidime (30 µg) or cefotaxime (30µg) from

the antimicrobial susceptibility test on Muller-Hilton

media (Conda Ltd) according to the CLSI screening cri-

teria. These breakpoints indicative of suspicion for ESBL

production were: for ceftriaxone ≤ 25mm, for ceftazidime

(30 µg) ≤22mm and cefotaxime ≤27mm. After this initial

screening, phenotypic detection of ESBL production was

confirmed by Combined Disk (Double Disk Potentiate)

test according to CLSI guidelines.22 The organism to be

tested was spread onto a Mueller–Hinton agar plate using

similar procedures as for drug susceptibility testing.

A ceftazidime (30 µg) disk and cefotaxime (30µg) disk

were used alone and their combination with clavulanic

acid (30 µg/10 µg) for phenotypic confirmation of the

presence of ESBLs. After incubation at 37ºC for 24

hours, a ≥5mm increase in diameter of zone of inhibition

for either of the cephalosporin-clavulanate disk combina-

tion versus the zone diameter of the respective

Cephalosporin disk was considered positive, and the iso-

late was interpreted as ESBL producer.22

Quality Assurance
To generate quality and reliable data, all quality control

checks were done before, during and after data collection.

All the questions in structured questionnaire were prepared in

a clear and precise way and translated into local language

(Amharic). Data collectors were trained; the entire question-

naires were checked for completeness, during and after data

collection by the data collectors. Moreover, all laboratory

assays were done by maintaining quality control procedures.

Standard Operating Procedures (SOPs) were strictly fol-

lowed verifying that media meet expiration date and quality

control parameters per CLSI guideline. Visual inspections of

cracks in media or plates, unequal fill, hemolysis, evidence of

freezing, bubbles, and contamination were performed.

Quality control and sterility testing were performed to
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check the quality of medium. Reference strains of S. aureus

(ATCC 25,923); E. coli (ATCC 25,922), E. faecalis (ATCC

29,212) and P. aeruginosa (ATCC 27,853) were used as

quality control for culture and susceptibility testing through-

out the study. Moreover, E. coli (ATCC 25,922) and

K. pneumoniae (ATCC 700,603) reference strains were

used as quality control for ESBL detection. All reference

strains were obtained from Dessie Health Research Regional

laboratory.

Statistical Analysis
The data were imported and analyzed by Statistical

Package for Social Sciences (SPSS) version 22.0. (IBM,

USA), and descriptive statistics, chi-square, binary and

multivariate logistic regression were employed. Binary

logistic regression was used to show the association of

each variable with the dependent variable. Moreover,

a multivariate analysis was computed to identify factors

that independently influence the occurrence of dependent

variable. P-value <0.05 with 95% confidence interval was

considered statistically significant.

Ethics Approval and Consent to

Participate
The study protocol was evaluated and approved by the

Research Ethics Review Committee (RERC 0958/2017)

of College of Health Sciences, Mekelle University, and

ethical clearance was obtained. Official cooperation and

permission were obtained from the Amhara Regional

Health Bureau and Dessie Referral Hospital. Moreover,

prior to commencing the study, as all of the study partici-

pants were above the age of 18, written informed consent

was obtained from each study participant before data col-

lection. Moreover, this study was conducted in accordance

with the Declaration of Helsinki.

Results
Sociodemographic Characteristics
In this study, a total of 323 pregnant women 79 (24.5%)

with and 244 (75.5%) without symptoms of UTI were

investigated during the study period. The age of the

study participants ranged from 19 to 43 years, with

a mean age of 26.7±4.7 years. Slightly majority 183

(56.7%) of the study participants were in the age group

of 25 to 34 years and 271 (83.9%) were urban dwellers

(Table 1). Among the study participants, 301 (93.2%) were

married, and majority were housewives 188 (58.2%).

Prevalence of Urinary Tract Infection
Out of 323 cultured urine specimens (244 asymptomatic and

79 symptomatic), significant bacteriuria was detected in 50

(29 from asymptomatic and 21 from symptomatic) pregnant

women investigated for UTI (Figure 1). The prevalence of

significant bacteriuria among asymptomatic and sympto-

matic pregnant women was 29 (11.8%) and 21 (26.6%),

respectively. The overall prevalence of UTI was 15.5%.

Associated Risk Factors of UTI
In this study, 18 independent variables were considered

during the bivariate analysis of risk factors for bacterial

UTI. In multivariate analysis, history of previous UTI

(AOR=8.824,95% CI: 3.769, 20.654, P<0.001) and history

Table 1 Sociodemographic Characteristics of the Study

Participants (n=323) in Dessie Referral Hospital (DRH),

Northeastern Ethiopia

Variables Frequency Percent (%)

Age (years)

15–24 108 33.4

25–34 183 56.7

35–44 32 9.9

Residence

Urban 271 83.9

Rural 52 16.1

Occupation

House wife 188 58.2

Self employed 48 14.9

Student 14 4.3

Employed 73 22.6

Educational level

Illiterate 41 12.7

Only read and write 21 6.5

Primary school 75 23.2

Secondary school 92 28.5

College and above 94 29.1

Marital status

Single 9 2.8

Married 301 93.2

Divorced 8 2.5

Widowed 5 1.5

Monthly family income (USD)

≤20 33 10.2

21–40 76 23.5

41–60 27 8.4

61–80 37 11.5

>80 150 46.4
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of the previous catheterization (AOR=3.270,95% CI:

1.316, 8.122, P=0.011) were found to have statistically

significant association with UTI. Out of a total of 50

pregnant women who had significant bacteriuria, 38

(76.0%) had a history of UTI (P<0.001), and 19 (38.0%)

had a history of catheterization (P=0.011) (Table 2).

Bacterial Uropathogen Isolates
In this study, six different bacteria were isolated from

midstream urine sample of study participants. Almost all

49 (98.0%) of the infected pregnant women had a single

infection; while only one (2.0%) was dually infected

(E. coli and CoNS), which makes the total number of

bacterial isolates 51 (Table 3). Of the total 51 isolates,

Gram-positive bacteria were more prevalent 31 (60.8%)

than Gram-negative bacteria 20 (39.2%). Overall, the pre-

dominantly isolated bacteria were E. coli 17 (33.3%),

followed by coagulase-negative staphylococci (CoNS) 15

(30.0%), S. aureus 14 (27.5%), K. pneumoniae 2(3.9%),

S. agalactiae 2(3.9%), and Enterobacter species 1(2.0%).

Antimicrobial Susceptibility Pattern of

Bacterial Uropathogens
In this study, the majority of isolated Gram-negative uropatho-

gens showed resistance rate of 13 (65.0%) for ampicillin.

Rates of resistance of Gram-negatives against ciprofloxacin,

tetracycline, trimethoprim-sulfamethoxazole, ceftriaxone,

amoxicillin-clavulanic acid, cefotaxime, amikacin, gentamicin

range from 6(30.0%) – 10(50.0%). However, all Gram-

negative bacterial isolates showed a relatively low level of

resistance against nitrofurantoin and norfloxacin, both

accounting 5(25.0%) and ceftazidime 3(15.0%) (Table 4).

In general, Gram-positive uropathogens showed a high

level of resistance for penicillin 29 (93.5%) and trimetho-

prim-sulfamethoxazole 23 (79.3%). On the other hand, all

Gram-positive isolates showed full sensitivity 29 (100.0%)

to nitrofurantoin. Moreover, 23 (74.2%), 20 (70.0%) and

22 (75.9%) of the gram-positive isolates were sensitive to

clindamycin, ciprofloxacin, and norfloxacin, respectively

(Table 5).

Multiple Drug Resistance Patterns of the

Isolates
Overall, 48 (94.1%) bacterial isolates were resistant to at

least one antimicrobial agent, whereas 42 (82.3%) isolates

were resistant to ≥2 antimicrobials (Table 6). Multidrug

resistance (defined as non-susceptible to � 1 agent in � 3

antimicrobial categories) was seen in 41 (80.4%) of all

isolated bacterial uropathogens. Eighty percent of Gram-

negative and 80.6% of Gram-positive bacteria showedmulti-

drug resistance for the tested antimicrobial drugs. S. aureus,

CoNS, and K. pneumoniae were found to be highly resistant

to most of the antibiotics tested (Table 6).

ESBL-Producing Gram-Negative

Uropathogens
Twenty (20) Enterobacteriaceae were isolated from the

total study participants. The isolates were E. coli 17

Figure 1 Frequency of UTI among asymptomatic and symptomatic pregnant women in DRH, Northeastern Ethiopia.
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Table 2 Bivariate and Multivariate Logistic Regression Analyses of Factors Associated with UTI Among Pregnant Women (n=323)

Attending ANC in DRH, Northeastern Ethiopia

Variables Culture COR (95% CI) P-value AOR (95% CI) P-value

SB Negative No. (%) SB Positive No. (%)

Age (years)

15–24 92 (85.2) 16 (14.8) 1

25–34 154 (84.2) 29 (15.8) 1.083 (0.558, 2.101) 0.814 NA

35–44 27 (84.4) 5 (15.6) 1.065 (0.357, 3.173) 0.910 NA

Residence

Urban 225 (83.0) 46 (17.0) 1

Rural 48 (92.3) 4 (7.7) 0.408 (0.140, 1.186) 0.100 0.355 (0.096, 1.311) 0.120

Occupation

House wife 151 (80.3) 37 (19.7) 1.742 (0.795, 3.820) 0.166 0.786 (0.233, 2.644) 0.697

Self employed 45 (93.8) 3 (6.3) 0.474 (0.122, 1.849) 0.282 0.237 (0.047, 1.192) 0.081

Student 13 (92.9) 1 (7.1) 0.547 (0.064, 4.697) 0.582 0.675 (0.056, 8.197) 0.758

Employed 64 (87.7) 9 (12.3) 1

Educational level

Illiterate 32 (78.0) 9 (22.0) 2.362 (0.897, 6.347) 0.088 3.613 (0.764, 17.093) 0.105

Only write and write 17 (81.0) 4 (19.0) 1.976 (0.554, 7.047) 0.294 3.995 (0.664, 24.042) 0.130

Primary school 62 (82.7) 13 (17.3) 1.761 (0.725, 4.277) 0.211 2.626 (0.704, 9.788) 0.150

Secondary school 78 (84.8) 14 (15.2) 1.508 (0.663, 3.592) 0.354 2.246 (0.676, 7.468) 0.187

Higher education 84 (89.4) 10 (10.6) 1

Marital status

Single 7 (77.8) 2 (22.2) 1

Married 255 (84.7) 46 (15.3) 0.631 (0.127, 3.135) 0.574 NA

Others 11 (84.6) 2 (15.4) 0.636 (0.072, 5.613) 0.684 NA

Family monthly income (USD)

≤20 28 (84.8) 5 (15.2) 0.778 (0.276, 2.193) 0.635 NA

21–40 66 (86.8) 10 (13.2) 0.660 (0.302, 1.443) 0.298 NA

41–60 24 (88.9) 3 (11.1) 0.545 (0.153, 1.937) 0.348 NA

61–80 33 (89.2) 4 (10.8) 0.528 (0.173, 1.612) 0.262 NA

>80 122 (81.3) 28 (18.7) 1

Gravidity

Primigravida 121 (89.0) 15 (11.0) 1

Multigravida 152 (81.3) 35 (18.7) 1.857 (0.969, 3.559) 0.062 0.974 (0.337, 2.820) 0.962

Parity

Nullipara 121 (89.0) 15 (11.0) 1

Primipara 85 (79.4) 22 (20.6) 2.088 (1.024, 4.257) 0.043 1.777 (0.661, 4.772) 0.254

Multipara 67 (83.8) 13 (16.3) 1.565 (0.703, 3.485) 0.273 1.272 (0.431, 9.373) 0.372

Gestational period

1–3 months 31 (88.6) 4 (11.4) 1

4–6 months 83 (80.6) 20 (19.4) 1.867 (0.591, 5.898) 0.287 NA

7–9 months 159 (85.9) 26 (14.1) 1.267 (0.413, 3.887) 0.679 NA

Current symptoms of UTI

Yes 58 (73.4) 21 (26.6) 2.684 (1.427, 5.050) 0.002 1.219 (0.492, 3.023) 0.669

No 215 (88.1) 29 (11.9) 1

History of UTI

Yes 66 (63.5) 38 (36.5) 9.932 (4.904, 20.114) 0.000 8.824 (3.769, 20.654) 0.000*

No 207 (94.5) 12 (5.5) 1

(Continued)
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(80.0%), K. pneumoniae 2 (10.0%) and Enterobacter aero-

gens 1 (5.0%). However, E. aerogens 1 (5.0%) was

excluded from further screening for ESBL because these

methods were not validated for these groups. As a result,

out of the 19 Enterobacteriaceae clinical isolates that were

screened for ESBL production, 3(15.8%) were positive for

ESBL production. These positive ESBL isolates were

Escherichia coli 2(66.7%) and Klebsiella pneumoniae 1

(33.3%) (Table 7). The ESBL-producing isolates showed

100% resistance to all tested antibacterial drugs. However,

all the ESBL-producing uropathogens were sensitive to

Imipenem (100%).

Associated Risk Factors of ESBL Production
In this study, history of hospitalization (p=0.010) and anti-

biotics usage in the last 3 months (p=0.036) were found to

be significantly associated with ESBL production of the

bacterial isolates. However, there was no statistically signif-

icant association between ESBL production of bacterial iso-

lates and current symptom of UTI, history of UTI, history of

Table 2 (Continued).

Variables Culture COR (95% CI) P-value AOR (95% CI) P-value

SB Negative No. (%) SB Positive No. (%)

History of catheterization

Yes 27 (58.7) 19 (41.3) 5.584 (2.785, 11.197) 0.000 3.270 (1.316, 8.122) 0.011*

No 246 (88.8) 31 (11.2) 1

History of DM

Yes 5 (71.4) 2 (28.6) 2.233 (0.421, 11.844) 0.345 NA

No 268 (84.8) 48 (15.2) 1

History of HIV/AIDS

Yes 15 (75.0) 5 (25.0) 1.911 (0.662, 5.519) 0.231 1.301 (0.326, 5.191) 0.709

No 258 (85.1) 45 (14.9) 1

History of hospitalization (last 3

months)

Yes 11 (64.7) 6 (35.3) 3.248 (1.143, 9.233) 0.027 2.999 (0.735, 12.235) 0.126

No 262 (85.6) 44 (14.4) 1

History of antibiotic use (last 3

months)

Yes 35 (71.4) 14 (28.6) 2.644 (1.297, 5.390) 0.007 1.342 (0.524, 3.435) 0.539

No 238 (86.9) 36 (13.1) 1

Previous use of contraceptives

Hormonal 195 (87.8) 27 (12.2) 0.570 (0.293, 1.109) 0.098 0.486 (0.202, 1.166) 0.106

IUD 8 (57.1) 6 (42.9) 3.088 (0.945, 10.088) 0.062 2.343 (0.487, 11.273) 0.288

No 70 (80.5) 17 (19.5) 1

Genitourinary abnormality

Yes 42 (73.7) 15 (26.3) 2.357 (1.184, 4.692) 0.015 2.343 (0.487, 11.273) 0.288

No 231 (86.8) 35 (13.2) 1

Note: *Statistically significant at P<0.05.
Abbreviations: SB, significant bacteriuria; AOR, adjusted odds ratio; COR, crude odds ratio; 1, reference group; 95% CI, 95% confidence interval; DM, diabetic mellitus;

UTI, urinary tract infection; NA, not applicable.

Table 3 Frequency of Bacterial Uropathogens of Symptomatic

and Asymptomatic UTI Among Pregnant Women Attending

ANC at DRH, Northeastern Ethiopia

Bacterial Isolates Asymptomatic

(n=244) No.

(%)

Symptomatic

(n=79) No.

(%)

Total

(n=323)

No. (%)

Gram negative 10 (50.0) 10 (50.0) 20 (39.2)

E. coli 9 (30.0) 8 (38.1) 17 (33.3)

K. pneumoniae 1(3.3) 1 (4.8) 2 (3.9)

Enterobacter species 0 (0) 1 (4.8) 1 (2.0)

Gram positive 20 (64.5) 11 (35.5) 31 (60.8)

S. aureus 8 (26.6) 6 (28.6) 14 (27.5)

CoNS 10 (33.3) 5 (23.8) 15 (30.0)

S. agalactiae 2 (6.7) 0 (0) 2 (3.9)

Total 30 (58.8) 21 (41.2) 51 (100)

Dovepress Belete

Infection and Drug Resistance 2020:13 submit your manuscript | www.dovepress.com

DovePress
2585

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


T
ab

le
4
A
n
ti
m
ic
ro
b
ia
l
S
u
sc
e
p
ti
b
ili
ty

P
at
te
rn

o
f
G
ra
m
-N

e
ga
ti
ve

B
ac
te
ri
a
(n
=
2
0
)
Is
o
la
te
d
fr
o
m

U
ri
n
e
C
u
lt
u
re

A
m
o
n
g
P
re
gn
an
t
W
o
m
e
n
(n
=
3
2
3
)
at

D
R
H
,
N
o
rt
h
e
as
te
rn

E
th
io
p
ia

Is
o
la
te
s
(n
)

P
at
te
rn

A
n
ti
m
ic
ro

b
ia
l
A
ge

n
ts

C
IP

T
T
C

S
X
T

F
N
O
R

C
R
O

A
M
C

C
T
X

C
A
Z

A
M
P

A
M
K

G
N

E.
co
li
(1
7
)

S
1
2
(7
0
.6
)

8
(4
7
.1
)

1
1
(6
4
.7
)

1
2
(7
0
.6
)

1
3
(7
6
.5
)

1
2
(7
0
.6
)

7
(4
1
.2
)

5
(2
9
.4
)

1
3
(7
6
.5
)

2
(1
1
.8
)

1
1
(6
4
.7
)

9
(5
2
.9
)

I
0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

1
(5
.9
)

0
(0
.0
)

0
(0
.0
)

5
(2
9
.4
)

7
(4
1
.2
)

2
(1
1
.8
)

4
(2
3
.5
)

0
(0
.0
)

2
(1
1
.8
)

R
5
(2
9
.4
)

9
(5
2
.9
)

6
(3
5
.3
)

4
(2
3
.5
)

4
(2
3
.5
)

5
(2
9
.4
)

5
(2
9
.4
)

5
(2
9
.4
)

2
(1
1
.8
)

1
1
(6
4
.7
)

6
(3
5
.3
)

6
(3
5
.3
)

K.
pn
eu
m
on
ia
e
(2
)

S
0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

1
(5
0
.0
)

1
(5
0
.0
)

1
(5
0
.0
)

0
(0
.0
)

0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

I
1
(5
0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

R
1
(5
0
.0
)

1
(5
0
.0
)

2
(1
0
0
.0
)

1
(5
0
.0
)

1
(5
0
.0
)

1
(5
0
.0
)

2
(1
0
0
.0
)

1
(5
0
.0
)

1
(5
0
.0
)

2
(1
0
0
.0
)

1
(5
0
.0
)

2
(1
0
0
.0
)

En
te
ro
ba
ct
er

sp
e
ci
e
s
(1
)

S
1
(1
0
0
.0
)

1
(1
0
0
.0
)

0
(0
.0
)

1
(1
0
0
.0
)

1
(1
0
0
.0
)

1
(1
0
0
.0
)

1
(1
0
0
.0
)

1
(1
0
0
.0
)

1
(5
0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

I
0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

1
(1
0
0
.0
)

1
(1
0
0
.0
)

0
(0
.0
)

R
0
(0
.0
)

0
(0
.0
)

1
(1
0
0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

T
o
ta
l
(2
0
)

S
1
3
(6
5
.0
)

1
0
(5
0
.0
)

1
1
(5
5
.0
)

1
4
(7
0
.0
)

1
5
(7
5
.0
)

1
4
(7
0
.0
)

8
(4
0
.0
)

6
(3
0
.0
)

1
5
(7
5
.0
)

2
(1
0
.0
)

1
1
(5
5
.0
)

9
(4
5
.0
)

I
1
(5
.0
)

0
(0
.0
)

0
(0
.0
)

1
(5
.0
)

1
(5
.0
)

0
(0
.0
)

5
(2
5
.0
)

8
(4
0
.0
)

2
(1
0
.0
)

5
(2
5
.0
)

2
(1
0
.0
)

2
(1
0
.0
)

R
6
(3
0
.0
)

1
0
(5
0
.0
)

9
(4
5
.0
)

5
(2
5
.0
)

5
(2
5
.0
)

6
(3
0
.0
)

7
(3
5
.0
)

6
(3
0
.0
)

3
(1
5
.0
)

1
3
(6
5
.0
)

7
(3
5
.0
)

9
(4
5
.0
)

A
b
b
re
vi
at
io
n
s:
C
IP
,
ci
p
ro
fl
o
x
ac
in
;
T
T
C
,
te
tr
ac
yc
lin
e
;
S
X
T
,
tr
im
e
th
o
p
ri
m
-s
u
lf
am

e
th
o
x
az
o
le
;
F,
n
it
ro
fu
ra
n
to
in
;
N
O
R
,
n
o
rfl
o
x
ac
in
;
C
R
O
,
ce
ft
ri
ax
o
n
e
;
A
M
C
,
am

o
x
ic
ill
in
-c
la
vu
la
n
ic
ac
id
;
C
T
X
,
ce
fo
ta
x
im
e
;
C
A
Z
,
ce
ft
az
id
im
e
;
A
M
P,
am

p
ic
ill
in
;

A
M
K
,
am

ik
ac
in
;
G
N
,
ge
n
ta
m
ic
in
;
R
,
re
si
st
an
t;
I,
in
te
rm

e
d
ia
te
;
S
,
se
n
si
ti
ve
.

T
ab

le
5
A
n
ti
m
ic
ro
b
ia
l
S
u
sc
e
p
ti
b
ili
ty

P
at
te
rn

o
f
G
ra
m
-P
o
si
ti
ve

B
ac
te
ri
a
(n
=
3
1
)
Is
o
la
te
d
fr
o
m

U
ri
n
e
C
u
lt
u
re

A
m
o
n
g
P
re
gn
an
t
W
o
m
e
n
(n
=
3
2
3
)
at

D
R
H
,
N
o
rt
h
e
as
te
rn

E
th
io
p
ia

Is
o
la
te
s
(n
)

P
at
te
rn

A
n
ti
m
ic
ro

b
ia
l
A
ge

n
ts

C
L

E
P
E
N

C
A
F

C
IP

T
T
C

S
X
T

F
N
O
R

C
R
O

A
M
P

V
A

S.
au
re
us

(1
4
)

S
1
2
(8
5
.7
)

2
(1
4
.3
)

0
(0
.0
)

1
0
(7
1
.4
)

1
0
(7
1
.4
)

4
(2
8
.6
)

2
(1
4
.3
)

1
4
(1
0
0
.0
)

1
1
(7
8
.6
)

I
0
(0
.0
)

5
(3
5
.7
)

0
(0
.0
)

1
(7
.1
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

1
(7
.1
)

N
T

N
T

N
T

R
2
(1
4
.3
)

7
(5
0
.0
)

1
4
(1
0
0
.0
)

3
(2
1
.4
)

4
(2
8
.9
)

1
0
(7
1
.4
)

1
2
(8
5
.7
)

0
(0
.0
)

2
(1
4
.3
)

C
o
N
S
(1
5
)

S
1
0
(6
6
.7
)

5
(3
3
.3
)

2
(1
3
.3
)

7
(4
6
.7
)

1
0
(6
6
.7
)

8
(5
3
.3
))

4
(2
6
.7
)

1
5
(1
0
0
.0
)

1
1
(7
3
.3
)

I
0
(0
.0
)

3
(2
0
.0
)

0
(0
.0
)

1
(6
.7
)

1
(6
.7
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

2
(1
3
.3
)

N
T

N
T

N
T

R
5
(3
3
.3
)

7
(4
6
.7
)

1
3
(8
6
.7
)

7
(4
6
.7
)

4
(2
6
.7
)

7
(4
6
.7
)

1
1
(7
3
.3
)

0
(0
.0
)

2
(1
3
.3
)

S.
ag
al
ac
tia
e
(2
)

S
1
(5
0
.0
)

1
(5
0
.0
)

0
(0
.0
)

2
(1
0
0
.0
)

1
(5
0
.0
)

2
(1
0
0
.0
)

1
(5
0
.0
)

2
(1
0
0
.0
)

I
0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

0
(0
.0
)

N
T

0
(0
)

N
T

N
T

N
T

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

R
1
(5
0
.0
)

0
(0
.0
)

2
(1
0
0
.0
)

0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

T
o
ta
l
(3
1
)

S
2
3
(7
4
.2
)

8
(2
5
.8
)

2
(6
.5
)

1
9
(6
1
.3
)

2
0
(7
0
.0
)

1
3
(4
2
.0
)

6
(2
0
.7
)

2
9
(1
0
0
.0
)

2
2
(7
5
.9
)

2
(1
0
0
.0
)

1
(5
0
.0
)

2
(1
0
0
.0
)

I
0
(0
.0
)

9
(2
9
.0
)

0
(0
.0
)

2
(6
.5
)

1
(3
.4
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

3
(1
0
.3
)

0
(0
.0
)

0
(0
.0
)

0
(0
.0
)

R
8
(2
5
.8
)

1
4
(4
5
.2
)

2
9
(9
3
.5
)

1
0
(3
2
.3
)

8
(2
7
.6
)

1
8
(5
8
.0
)

2
3
(7
9
.3
)

0
(0
.0
)

4
(1
3
.8
)

0
(0
.0
)

1
(5
0
.0
)

0
(0
.0
)

A
b
b
re
vi
at
io
n
s:

C
o
N
S
,
co
ag
u
la
se
-n
e
ga
ti
ve

st
ap
h
yl
o
co
cc
i;
C
L
,
cl
in
d
am

yc
in
;
E
,
e
ry
th
ro
m
yc
in
;
P
E
N
,
p
e
n
ic
ill
in
;
C
A
F,
ch
lo
ra
m
p
h
e
n
ic
o
l;
C
IP
,
ci
p
ro
fl
o
x
ac
in
;
T
T
C
,
te
tr
ac
yc
lin
e
;
S
X
T
,
tr
im
e
th
o
p
ri
m
-s
u
lf
am

e
th
o
x
az
o
le
;
F,
n
it
ro
fu
ra
n
to
in
;
N
O
R
,

n
o
rfl
o
x
ac
in
;
C
R
O
,
ce
ft
ri
ax
o
n
e
;
A
M
P,
am

p
ic
ill
in
;
V
A
,
va
n
co
m
yc
in
;
R
,
re
si
st
an
t;
I,
in
te
rm

e
d
ia
te
;
S
,
se
n
si
ti
ve
;
N
T
,
n
o
t
te
st
e
d
.

Belete Dovepress

submit your manuscript | www.dovepress.com

DovePress
Infection and Drug Resistance 2020:132586

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


catheterization, history of Diabetes Mellitus, history of HIV/

AIDS and genitourinary abnormality (Table 8).

Discussion
In this study, the overall bacterial prevalence of UTI among

pregnant women was found to be 15.5%. This is in line with

study reports from Brazil 15.6%,6 Dire Dawa 14.4%,18

Tanzania 14.6%,23 and Iran 13.1%.24 Our finding is rela-

tively higher than the findings from different parts of

Ethiopia such as Gondar 10.4%,9 Addis Ababa 11.6%,19

and Bahir Dar 9.5%.17 This inconsistency in prevalence

may be due to differences in the study participants; i.e.,

all of these studies took a small number of symptomatic

pregnant women which might decrease the overall preva-

lence when compared with the present study. However, our

finding was lower than the reports from Cameroon 23.5%,13

Nepal 30.5%,25 Nigeria 25.3%26 and studies from India

20.1%,27 24.0%,28 28.0%29 which might be due to geogra-

phical variations. Furthermore, the prevalence of UTI

observed in our study is radically high compared to those

reported in developed countries (2–10%)4 and this can be

attributed to low socio-economic status and difference in

the level of health-care development.30

Table 6 Multidrug Resistance Patterns of Bacterial Isolates (n=51) from Pregnant Women (n=323) at DRH, Northeastern Ethiopia

Bacterial Isolates Total (%) Antimicrobial Resistance Pattern

Ro R1 R2 R3 R4 � R5 MDR

Gram negatives 20 (39.2) 3(15.0) 2(10.0) 4 (20.0) 2 (10.0) 1 (5.0) 8 (40.0) 16 (80.0)

E. coli 17 (33.3) 3(17.6) 2(11.8) 3(17.6) 1 (5.9) 1 (5.9) 7 (41.2) 13 (76.5)

K. pneumoniae 2 (3.9) 0 (0.0) 0 (0.0) 0 (0.0) 1 (50.0) 0 (0.0) 1 (50.0) 2 (100.0)

Enterobacter spp. 1 (2.0) 0 (0.0) 0 (0.0) 1(100.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)

Gram positives 31 (60.8) 0 (0.0) 4 (12.9) 4 (12.9) 6 (19.4) 8 (25.8) 9 (29.0) 25 (80.6)

S. aureus 14 (27.5) 0 (0.0) 1 (7.1) 1 (7.1) 3 (21.4) 6 (42.9) 3 (21.4) 13(92.9)

CoNS 15 (29.4) 0 (0.0) 3 (20.0) 2 (13.3) 2 (13.3) 2 (13.3) 6 (40.0) 11 (73.3)

S. agalactiae 2 (3.9) 0 (0.0) 0 (0.0) 1 (50.0) 1 (50.0) 0 (0.0) 0 (0.0) 1 (50.0)

Total 51(100.0) 3 (5.9) 6 (11.8) 8 (15.7) 8 (15.7) 9 (17.6) 17(33.3) 41(80.4)a

Notes: Non-susceptible to � 1 agent in � 3 antimicrobial categories. aPercent is computed from total number of isolates, based on which MDR definition is applied.

Abbreviations: R0, no antibiotic resistance; R1, resistance to one; R2, resistance to two; R3, resistance to three; R4, resistance to four; ≥ R5, resistance to five and more

drugs; MDR, multidrug resistant.

Table 7 Prevalence of ESBL Production Among Gram-Negative

Uropathogens Isolated from Pregnant Women at DRH,

Northeastern Ethiopia

Bacterial

Isolates

Total

n (%)

ESBL Positive

n (%)

ESBL Negative

n (%)

E. coli 17 (89.5) 2 (11.8) 15 (88.2)

K. pneumoniae 2 (10.5) 1 (50.0) 1 (50.0)

Total n (%) 19 (100) 3 (15.8) 16 (84.2)

Abbreviation: ESBL, extended-spectrum beta-lactamase.

Table 8 Prevalence of ESBL-Producing Gram-Negative Bacterial

Uropathogens vs Clinical Variables of Pregnant Women at DRH,

Northeastern Ethiopia

Variables ESBL Production P-value

ESBL

Negative No.

(%)

ESBL

Positive No.

(%)

Current symptom of UTI

Symptomatic 6 (66.7) 3 (33.3) 0.087

Asymptomatic 10 (100.0) 0 (00)

History of UTI

Yes 11 (78.6) 3 (21.4) 0.376

No 5 (100.0) 0 (0.0)

History of catheterization

Yes 5 (71.4) 2 (28.6) 0.296

No 11 (91.7) 1 (8.3)

History of diabetes mellitus

Yes 1 (100.0) 0 (0.0) 0.842

No 15 (83.3) 3 (16.7)

History of HIV/AIDS

Yes 1 (50.0) 1 (50.0) 0.298

No 15 (88.2) 2 (11.8)

History of hospitalization in

the last 3 months

Yes 2 (40.0) 3 (60.0) 0.010*

No 14 (100.0) 0 (0.0)

History of antibiotic use in

the last 3 months

Yes 4 (57.1) 3 (42.9) 0.036*

No 12 (100.0) 0 (0.0)

Genitourinary abnormality

Yes 5 (71.4) 2 (28.6) 0.296

No 11 (91.7) 1 (8.3)

Notes: Fisher’s Exact Test used. *Statistically significant at P<0.05.
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The reported prevalence of symptomatic UTI among

pregnant women in this study was 26.6%. This agrees with

the previous studies conducted in India, 25.2%,31 25.0%28

and Southeastern Ethiopia 26%32 but it was relatively

higher than the study performed in Addis Ababa 20%,19

Gondar 15.3%,9 Bahir Dar 8.5%,17 Dire Dawa 17.0%,18

Brazil 12.7%,6 Tanzania 17.9%,23 Sudan 12.1%,33 and

Pakistan, 4.3%.8 Such variation might be attributed to the

difference in risk factors with geographical areas. On the

contrary, this finding was lower than reports of studies

from Nigeria 46.5%34 and India 59.7%.27 The difference

from the later studies might be attributable to the small

number of symptomatic pregnant women involved in later

studies. On the other hand, our finding of 11.9% preva-

lence of asymptomatic UTI among pregnant women is in

line with study reports from Dire Dawa 11.0%,18 India

11.5%,35 Northeastern Ethiopia 11.5%36 and Tanzania

13%;23 but lower than study reports from our country

including Bahir Dar 18.9%,17 Hawassa 18.8%,20 Adama

16.1%37 and Adigrat 21.2%;38 also, in other parts of the

world such as Sudan 14.7%33 as well as India 16.9%14 and

40.3%.27 Conversely, this result was higher than previous

studies reported locally from Gondar 9.0%9 and also from

Brazil 5.2%,6 Ghana 5.5%,39 7.3%,40 Turkey 8.5%,12

Egypt 10.0%41 and Cameroon 7.8%.13 Such variations

might be as a result of differences in the study population,

varying geographical location, and deployment of diverse

methodologies.

Unlike most of the study reports in our country and

elsewhere in the world, our findings showed that majority

of the etiological agents for UTI were gram-positive bac-

teria. This might be attributable to the fact that CoNS,

which are gram-positive bacteria, are recently becoming

a major cause of UTI especially among young women

pertaining hand to urogenital transmission. In the present

study, E. coli was the most predominant isolate with an

isolation rate of 17 (33.3%) which is in line with most of

the studies conducted locally such as Gondar,9 Bahir

Dar,17 Addis Ababa19 and Dire Dawa,18 and also else-

where in the world including Brazil,6 Iran,1 Nigeria,26

India,27 Nepal,25 Cameroon,13 Pakistan,42 and Kenya.43

The major contributing factor for isolating such higher

rate of E. coli might be due to the significant abundance

of E. coli as fecal flora which in turn via contamination

ascend through genitalia to cause UTI and due to numer-

ous virulence factors used for colonization and invasion of

the urinary epithelium such as P-fimbriae or pili adherence

factors which mediate the attachment of E. coli to

uroepithelial cells. CoNS were the second dominant bac-

terial isolates in our study with an overall isolation rate of

30%, and comparable results were reported from other

previous studies conducted in Gondar,9 Bahir Dar,17

Addis Ababa,19 Dire Dawa,18 Zimbabwe44 and India.28

Pregnancy is a critical period and boosts the occurrence

of UTI due to the numerous risk factors. Physiological and

hormonal changes that occur in the course of pregnancy,

routes of infection as a result of reproductive physiology

of females and urinary instrumentation are among the

major factors predisposing pregnant women to acquire

UTI. Among the investigated risk factors, previous history

of UTI showed significant association (AOR=8.824,95%

CI: 3.769, 20.654, p<0.001) with the prevalence of UTI

indicating pregnant women with the previous history of

UTI showed higher rate of significant bacteriuria, which

agrees with studies from Gondar,9 Bahir Dar,17 Dire

Dawa18 and Pakistan.8 This is possibly due to the presence

of resistant bacterial strains from those who had previous

history of UTI afterward poor diagnosis and ineffective

treatment. The prevalence of UTI in pregnant women with

previous history of catheterization was also significantly

higher than those without a history of previous catheter-

ization (AOR=3.270,95% CI: 1.316, 8.122, p=0.011). This

finding agrees with similar reports from Gondar.9 This is

possibly due to catheterization could bring urethral

mucosa injury when staying for long duration and con-

tamination during insertion of catheters. Also, it could be

due to the ability of gram-negative bacteria such as E. coli

to adhere to plastic materials to form a biofilm.

In this study, 15.8% of the gram-negative isolates were

found to be ESBL producers while similar prevalence of

16 (20.0%) has been reported from Nigeria.45 This finding

is higher than study reports from Norway 2.9%46 and

Nepal 7.3%.25 The rise in the prevalence of ESBL-

producing uropathogens might be attributed to the habit

of empirical treatment practice without drug susceptibility

testing, and poor compliance of patients with prescribed

drugs. Whereas lower findings were obtained than India

44.4%47 which might be due to the difference in the study

population and health-care trends. Despite there were no

documented reports on the occurrence of ESBL-producing

bacterial uropathogens causing UTI particularly among

pregnant women in Ethiopia, ESBL production was

assessed in different setups and study groups. For instance,

78.6% ESBL-producing Enterobacteriaceae among chil-

dren with septicemia and UTIs at Tikur Anbessa

Specialized Hospital,48 52.0% of ESBL-producing
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gastrointestinal colonizing Enterobacteriaceae among hos-

pitalized patients at Tikur Anbessa Specialized Hospital,49

2.73% ESBL-producing Enterobacteriaceae among

patients with UTI at University of Gondar Referral

Hospital50 and 33.3% ESBL-producing Klebsiella species

isolates in clinical specimens from Harar region, Eastern

Ethiopia.51 In all these studies, similar to the present study,

E. coli and Klebsiella species were the isolates that

showed ESBL production. These findings collectively

showed the significantly rising occurrence of ESBL-

producing isolates showing resistance to commonly used

antibiotic drugs in Ethiopia, which needs much attention.

Moreover, our finding revealed that history of hospitaliza-

tion (p=0.010) and antibiotics usage in the last 3 months

(p=0.036) were found to be significantly associated with

ESBL production of the bacterial isolates which might be

an indicator for hospital-acquired resistance and improper

prescription and use of antibiotic drugs.

Mainly due to the habit of empirical treatment, infre-

quent bacterial identification and absence of susceptibility

testing, antimicrobial resistance among bacterial uropatho-

gens to the commonly used antibiotics become increasing

that make clinicians left with very limited choices of drugs

for the treatment of urinary tract infection.19 In this study,

the highest resistance was shown to ampicillin (60.0%)

among gram-negative bacteria. This could be due to over-

use of the drug for many years. On the other hand, lower

resistance (higher rate of sensitivity) was observed against

nitrofurantoin, ceftazidime, and norfloxacin which is an

indication of the possible use of these drugs as empiric

therapy, particularly in the study area. Similar findings

have been reported in previous studies done in Ethiopia:

Bahir Dar17 and Dire Dawa.18 The possible justification

for such low-level resistance might be attributable to the

infrequent prescription of these drugs. Hence, they could

be considered as alternative options in the treatment

of UTI.

Gram-positive bacteria were relatively resistant to

penicillin (93.5%) and trimethoprim-sulfamethoxazole

(79.3%). This might be due to the easy availability and

indiscriminate use of these drugs, which could lead to an

increase in resistance. On the contrary, all tested gram-

positive isolates showed sensitivity to nitrofurantoin

(100.0%), ceftriaxone (100.0%) and norfloxacin (75.9%)

which was also in agreement with the findings of other

studies from Gondar,9 Addis Ababa19 and Bahir Dar.17

According to the international standard for the definition

of drug resistance,52 multidrug resistance (MDR = Non-

susceptible to � 1 agent in � 3 antimicrobial categories)

was observed in 80.4% of the total isolated bacterial

uropathogens. This was higher than study from Addis

Ababa (74.0%),19 and lower than reports from Bahir Dar

91.3%,53 Jigjiga 96.0%,54 Gondar 95.0%,9 Dire Dawa

100.0%18 and Kenya 96.0%.43 This indicates that MDR

was found to be very high to the commonly used antibio-

tics in the study area. The possible reason for this rise in

MDR might be repeated, inappropriate, and incorrect use

of antimicrobial agents in empirical treatment and poor

infection control strategies which in turn raise the preva-

lence of resistant microorganism in the community.

In accordance to reported studies,42 ESBL-producing

isolates showed 100.0% sensitivity to imipenem. All of the

ESBL positive isolates showed a high level of resistance

(100.0%) to amoxicillin, sulphamethoxazole-trimethoprim,

cefotaxime, cefepime, ceftazidime, and the rest of tested

antimicrobial drugs. These outcomes correspond with

reports from Nigeria45 and Pakistan.42 Such findings

imply that the use of these antibiotics for the treatment

of urinary tract infections caused by ESBL-producing

strains may not be effective and may result in

a significant amount of treatment failure. On the other

hand, ESBL positive strains can respond better for

Carbapenem drugs such as imipenem which could be

a better treatment option.

Limitations
The present study employed convenient sampling techni-

que that could not be generalizable for the total population.

Conclusion
In this study, a relatively higher overall prevalence of UTI

was observed compared with other similar studies in the

country. Nitrofurantoin and norfloxacin were effective for

most of the gram-positive and gram-negative isolates,

whereas, penicillin, ampicillin, and trimethoprim-

sulfamethoxazole were less effective for the management

of UTI among our study participants. Notably, increasing

rate of resistance to the commonly used antimicrobial

agents has been observed for both gram-negative and

gram-positive isolates. Moreover, a significant amount of

ESBL producers (15.8%) and an alarmingly high multi-

drug resistance has been shown in most of (80.4%) the

bacterial isolates. Therefore, instant UTI culture assess-

ment of pregnant women, especially those having possible

risk factors such as previous histories of UTI and cathe-

terization; moreover, appropriate prescription and use of
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antibiotics is necessary. Furthermore, continuous screening

and investigations, including genotypic characterization in

ESBL-producing bacteria causing UTI among pregnant

women in larger sample size, are needed to confirm these

findings and assess other possible risk factors.
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