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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Urinary tract infection in pregnancy is a
common microbial infection. Antimicrobial resistance among
uropathogens is becoming a major health problem worldwide.
The antimicrobial agents used to manage urinary tract infections
during pregnancy should be carefully chosen. Therefore, this
study aimed to determine the bacterial profile, antibiotic
susceptibility pattern, and factors associated with urinary tract
infection among pregnant women at Hosanna town public
health facilities.

Materials and Methods: A facility-based cross-sectional
study was conducted from March to August 2022 on a total of
312 pregnant women who attended antenatal care at Hosanna
Town public health facilities. Sociodemographic, clinical data,
and related information were collected by using a pre-tested
questionnaire. In addition, mid-stream urine specimens were
collected from study participants. Bacterial pathogens were
identified by standard bacteriological techniques. Antibiotic
susceptibility testing was performed by using the Kirby Bauer
disk diffusion method. The data were analyzed by using SPSS
version 25. Chi-square and odds ratios were calculated and a
P-value < 0.05 at a 95% confidence interval was considered
statistically significant. The results were presented with words
and tables.

Results: Of a total of pregnant women, 59/312(18.9%) (95%
CI: 14.7-23.7) were found to have significant bacteriuria.
The predominant isolates were Escherichia coli (E. coli)
22(34.4%), followed by coagulase-negative staphylococci
(CoNS) 10(15.6%), Staphylococci aureus (S. aureus) 7(10.9%),
and Klebsiella pneumoniae (K. pneumoniae) 6(9.4%). Overall,
78.1% of these isolates were multidrug-resistant (MDR).
Gram-negative bacteria were susceptible to meropenem
(97.6%), gentamicin (85.7%), nitrofurantoin  (82.1%),
ciprofloxacin (73.8%), amoxicillin-clavulanic acid (73.8%)
and ceftriaxone (71.8%), but highly resistant to ampicillin
(95.5%), trimethoprim-sulfamethoxazole (74.4%), doxycycline
(71.8%), cefuroxime (69.2%), and cephalexin (69.2%). The
gram-positive bacteria were susceptible to gentamicin (86.4%),
erythromycin (81.8%), and nitrofurantoin (77.3%): whereas
they showed a high level of resistance to penicillin (72.7%),
doxycycline (54.5%), trimethoprim-sulfamethoxazole (52.9%),
and cefoxitin (52.9%). No formal education for the participant
(AOR: 2.86, 95% CI: 1.03-7.98, p = 0.044), family monthly
income <1500 birr (AOR: 3.19, 95% CI: 1.48-6.89, p = 0.003),
and previous history of UTI (AOR: 4.52, 95% CI: 2.04-10.03, p
=0.001) were significantly associated with bacteriuria.

Conclusion and recommendations: This study revealed
a high prevalence of bacterial urinary tract infection among
pregnant women and low susceptibility to ampicillin,
trimethoprim-sulfamethoxazole, cefuroxime, and cephalexin.

© GMN

Therefore, regularly, culture-based bacterial identification
and antibiotic susceptibility testing should be performed.
Alternatively, empiric antibiotic therapy should consider the
prevalence of antibiotic-resistant uropathogens and the factor
that may increase the urinary tract infection occurrence due to
multi-drug resistant uropathogens.

Key words. Urinary tract infections, bacteriuria, antibacterial
drug resistance, pregnant women, hosanna, Ethiopia.

Introduction.

Urinary tract infections (UTIs) are common human microbial
diseases that can produce functional and/or morphological
disorders in the urinary tract [1]. It is a common nosocomial
and community-acquired infectious disease worldwide [2].
The UTIs distribution in the population changes depending
on age, sex, catheterization, genitourinary tract abnormalities,
hospitalization, immune status, and prolonged use of
antimicrobials [3,4]. The clinical features of UTIs depend on
the part of the urinary tract involved, the etiologic types, the
severity of the infection, and the patient’s immune status [3].

Urinary tract infections (UTIs) are the most common
microbial infections during pregnancy [5]. Asymptomatic
bacteriuria (ASB) is an important predisposing factor for UTI
during pregnancy [6]. In addition, during pregnancy, there
are many anatomical and hormonal changes that favor UTL
Approximately 20% of pregnant women have UTI which is
the most common reason for hospital admission [7]. Without
treatment, 20 to 30% of pregnant women with asymptomatic
bacteriuria have the probability to develop UTI [6,8].

Bacteria are the main cause of UTIs, however, fungi, viruses,
and parasites may be involved in this infection. Studies indicated
that the most common cause of UTIs is Escherichia coli (E. coli),
which represents 65-90% of infections. Other uropathogens
that cause UTIs include S. aureus, Klebsiella pneumoniae (K.
pneumoniae), Citrobacter species, Pseudomonas aeruginosa
(P. aeruginosa), Enterococcus species, S. saprophyticus, and
Staphylococcus coagulase negative (CoNS)[9-11]. Moreover,
evidence from recent studies suggests that fungi, particularly
species of Candida, are increasingly responsible for urinary
tract infections (UTIs), particularly in critically ill patients.

Current empirical management of UTIs is complicated by
antimicrobial resistance. It is one of the health threats faced
in modern medicine now day [10]. Unrestrained antibiotics
usage habit in developing countries might be attributable to the
emergence of multidrug resistant bugs/bacteria causing UTI. As
a result, antimicrobial resistance is one of the major causes of
treatment failure for UTIs [12,13].

Due to a lack of facilities for culture and antibiotic susceptibility
testing (AST), urine cultures are not frequently conducted in
Ethiopia, especially in our community, to treat UTIs in prenatal
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pregnant women. Updated and specific understanding of the
uropathogens and their antibiotic susceptibility pattern is
required to ensure optimal treatment for UTI during pregnancy.
To the best of our knowledge, however, there is a lack of data
in this research area in our locality. Hence, this study aimed to
identify the bacterial causes of UTIs as well as susceptibility
patterns and other factors associated with them. This help
clinicians, provide evidence-based care that may prevent
the emergence of multidrug resistant uropathogens and UTI
complications during pregnancy in our region.

Materials and Methods.

Study design and setting:

A facility-based cross-sectional study was undertaken at
hosanna town health facilities from March to August 2022,
which is 232km far from Addis Ababa the capital city of
Ethiopia. The area's altitude ranges from 1,500 m to -3,500
meters above sea level. Day-time temperatures are typically
between 20-300C, with night-time temperatures falling close to
freezing at higher altitudes. The town has one teaching referral
Hospital, three health centers, and more than ten health posts.
This Hospital provides inpatient and outpatient medical services
to residents of the Hadiyya zone and nearby towns and villages
in neighboring zones. It provides services to patients in different
clinical disciplines including gynecology and obstetrics,
pediatrics, internal medicine, surgery, and orthopedics.

Source population:

All pregnant women who visit antenatal care at Hosanna Town
health facilities.

Study population:

All pregnant women who attended antenatal care and selected
pregnant women at Nigist Eleni Mohammed memorial
comprehensive specialized hospital and Hosanna town health
center from March 1, 2022, to August 30, 2022

Eligibility criteria
Inclusion criteria:

All pregnant women agreed to the study and provided written
informed consent.

Exclusion criteria:

The study excluded pregnant women who were seriously
unwell, receiving antibiotic treatment, had a history of hospital
admission in the previous two weeks, and those who were
admitted to the hospital for at least 48 hours prior to data
collection and were unable to provide a sample.

Study Variables

Independent variables:

Age, level of education, occupation, family income, gravidity,
gestational age, history of underlying disease, past history of
UTI, and history of antibiotic use

Dependent variables:

Bacterial isolate and antimicrobial susceptibility pattern of the
isolate.

Operational definitions.

Symptomatic UTI: is a condition that is characterized by the
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presence of significant bacteriuria in clean-voided midstream
urine specimens that yield positive cultures (=105 cfu/ml) with
accompanying symptoms such as dysuria, urgency, frequency,
incontinence, suprapubic pain, flank pain or costovertebral
angle pain and tenderness, fever (temp. > 380C) and chills) [14].

Asymptomatic UTI: is a condition that is characterized by the
presence of significant bacteriuria in clean-voided midstream
urine specimens that yield positive cultures (>105 cfu/ml), in a
patient without typical symptoms of UTI [15].

Past history of UTI: having one or more physician-diagnosed
cystitis or pyelonephritis.

Multi-drug resistant (MDR): is an acquired non-susceptibility
to at least one agent in three or more antimicrobial categories
[16].

Midstream urine: A specimen obtained from the middle part
of urine flow.

Sample size and sampling technique.

A systematic random sampling technique was used and
the sample size was determined using a single population
proportion formula [n = [(Za/2)* * P(1 — P)]/d*] by assuming
a 95% confidence level of Z a/2 = 1.96, absolute desired
precision (d)=5%, and proportion of bacterial UTI infection of
23.9% among women at Bale Goba referral hospital [17]. By
considering a non-response rate of 15%, the final sample size
calculated based on the single population proportion formula
was 322 participants.

Data and Specimen Collection:

Information concerning the socio-demographic characteristics
of study participants (age, sex, educational status, etc.) and
clinical data were collected by trained data collectors (one
medical microbiologist, three medical laboratory technologists,
and two BSc. midwives). A pre-test was done to validate
the questionnaire and modification was done accordingly
(S1 Protocol). After receiving the proper instructions from
medical laboratory technicians, the pregnant women collected
midstream urine samples using leak-proof sterile plastic
containers. The urine specimen was transported immediately
to the microbiology laboratory of Wachemo University using
the cold box. Then, the urine sample was inoculated within one
hour of collection.

Urine specimen culture, Isolation, and Identification of bacteria:

Using calibrated wire loop (0.001 ml) sample was inoculated
on cysteine lactose electrolyte deficient medium (CLED,
Oxoid), MacConkey (Himedia), and mannitol salt agar (MSA,
Himedia). After incubation at 37°C for 18-24 hours colonies
were counted to check for significant growth. Colony counts
yielding bacterial growth of 10° colony-forming unit (CFU)/ml was
regarded as substantial for bacteriuria [15]. Bacterial identification
was performed based on colony morphology, appearance, color,
gram staining, and different biochemical tests like the Catalase test,
Indole test, Citrate utilization test, Urease production test, Hydrogen
sulfide production test, Sugar fermentation test and Coagulase test
following standard procedure [18].

Antibiotic Susceptibility Testing:
Antibiotic susceptibility testing was performed by using the
Kirby-Bauer technique according to the criteria of the Clinical



Laboratory Standards Institute (CLSI) by disc diffusion method
[19]. Standardized suspensions of the bacterial isolates were
prepared by taking a pure culture of 3—5 pure colonies of bacteria
transferred to a tube containing SmL sterile normal saline. The
turbidity was matched with the turbidity standard McFarland
0.5. The standardized suspension was streaked evenly over
the entire surface of Mueller-Hinton agar using a sterile cotton
swab. The plates were left at room temperature to dry for 3-5
minutes and antibiotic discs (Oxoid) with the recommended
concentrations were placed on the surface of a Muller-Hinton
agar plate according to CLSI guideline. Finally, the plates were
incubated at 35-37°C for about 18-24 hours. Diameters of the
zones of inhibition was measured using a caliper and interpreted
as sensitive, intermediate, and resistant according to 2020 CLSI
guideline (S2 Protocol). Isolates with intermediate resistance
were classified as resistant for a better statistical analysis.

Quality Assurance.

The reliability of the study finding was guaranteed by
implementing quality control (QC) measures throughout
the whole process of the laboratory work. All materials,
equipment, and procedures were adequately controlled, and
each procedure was aseptically performed. The quality of the
culture media, gram stain, and antimicrobial discs were checked
using standardized reference strains of Escherichia coli (ATCC
25922) and Staphylococcus aureus (ATCC 25923) according
to the CLSI guideline. To standardize the inoculum density
of bacterial suspension for the susceptibility test, a turbidity
standard, equivalent to a 0.5 McFarland standard, was used [19].

Statistical Analysis.

Data were entered into EpiData, cleaned, and exported to Excel
and SPSS software version 25 for analysis. Descriptive statistics
(frequency tables and cross-tabulations) were used in the
analysis. Categorical variables were expressed in percentages
and the chi-square test was used to determine the association
between independent and dependent variables. A multivariable
logistic regression model was used to identify UTI-associated
factors. The findings were presented using an adjusted odd ratio
(OR) and their 95% confidence interval. P value <0.05 was
considered as a cut-off point for the significant association.

Ethical considerations.

This study was conducted after approval by the Research
Review Committee of Wachemo University, with reference
number WCU-IRB 003/28. Then permission was obtained
from the health facilities’ responsible bodies. Written informed
consent was also obtained from study participants. The aim
of the study, its significance, confidentiality, their rights of
participation, the procedure, and associated risks were explained
through an information sheet. For each confirmed infection by
the laboratory analysis, the responsible clinician of the study
subjects was informed for better patient care.

Results.

Demographic and clinical characteristics:

A total of 312 pregnant women were enrolled, with a response
rate of approximately 97%. Of which 128 (41.0%) and 184
(59.0%) study subjects were clinically symptomatic and
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asymptomatic for UTI, respectively. The mean age of study
participants was 26.0 (5.2 SD) years within the age range of 16-
43. The 98.1% (n=3006) of participants were married and more
than three-fourth of them 79.5% (n=248) were urban residents.
Besides, nearly 36.2% (n=113) of the study participants had no
formal education and 52.7% (n=164) were housewives (Table 1).

Table 1. Socio-demographic characteristics and clinical data of
pregnant women at Hosanna Town health facilities, South Ethiopia,
2022 (n=312).

Characteristics Frequency (%)
16-25 106 (34)
Age 26-35 149 (47.7)
36-45 57 (18.3)
Marriage Married 306 (98.1)
g Separated/widowed 6(1.9)
. Urban 248 (79.5)
R
esidence Rural 64 (20.5)
No formal education 113 (36.2)
. Primary school 81 (26.0)
E t
ducation High school 69 (22.1)
Above high school 49 (15.7)
Civil servant 26 (8.3)
Merchant 42 (13.5)
. Daily laborer 20 (6.4)
Occupation Farmer 48 (15.4)
Student 12(3.8)
Housewife 164(52.7)
<1500 54 (17.3)
Monthly income (birr)  >1500 and <3000 95(30.4)
>3000 163(52.2)
I¢ 92(29.5)
Gravidity 2nd 109(34.9)
>3 111(35.6)
1st trimester 92(29.5)
Gestational stage 2nd trimester 105(33.7)
3rd trimester 115(36.8)
DM 8(2.6)
) ) Kidney problem 21(6.7)
1
Underlying discase Other illness 12(3.8)
None 276(88.5)
Asymptomatic 184(59.0)
t f UTI
Symptom of U Symptomatic 128(41.0)
. . . N 305(97.8
History of catheterization Y(e)s 7 (2.(2) )
) No 273(87.5)
Hist f UTI bef
istory of UTI before Yes 39(12.5)
History of antibiotics No 307(98.4)
use within previous two Yes 5(1.6)

weeks
Abbreviations: UTI: Urinary Tract Infection; DM: Diabetes
Mellitus, Other illness: Hepatitis + HIV

The Prevalence of bacterial isolates among pregnant women:

Overall prevalence of bacterial UTI/significant bacteriuria
was 18.9 % (59/312) (95% CI: 14.7-23.7). The prevalence of
bacterial UTI among symptomatic and asymptomatic women
were 20.3% and 17.9%, respectively. Of 59 culture positive



cases, a total of 64 bacterial isolates were identified with 11
different types of bacteria. Both gram-positive and gram-
negative bacterial isolates were recovered with a 34.4% (n =22)
and a 65.6% (n = 42) prevalence, respectively. Mixed infections
were observed among (1.6%, n = 5) pregnant women. Among
the isolates the predominant bacteria were E. coli 22(34.4%),
followed by Coagulase negative staphylococcus (CoNS)
10(15.6%), and S. aureus 7(10.9 (Figure 1).
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Figure 1. Profile of bacterial isolates among pregnant women with
bacterial urinary tract infection at Hosanna Town health facilities,
South Ethiopia, 2022.

Antibiotics susceptibility patterns of the bacterial isolates:

The antibiotics susceptibility profile of isolates has been
presented in (Tables 2 and 3). The recovered gram-positive
bacterial isolates showed a high level of susceptibility to some
of the tested antibiotics. For instance, 86.4%, 81.8%, and
77.3% of them were sensitive to gentamicin, erythromycin, and
nitrofurantoin respectively, followed by clindamycin (70.6%),
chloramphenicol (70.6%), and ciprofloxacin (68.6%). However,
they showed a high level of resistance to penicillin (72.7%),
doxycycline (54.5%), trimethoprim—sulfamethoxazole (52.9%),
and cefoxitine (52.9%) (Table 2). CoNS, the second most
common isolate was sensitive to erythromycin, gentamicin,
ciprofloxacin, nitrofurantoin, chloramphenicol, and clindamycin
were 100%, 100%, 90%, 90%, 80%, and 80%, respectively.
However, CoNS was resistant to penicillin and doxycycline
70% and 50% respectively. In addition, 71.4% and 40% of
S. aureus and CoNS were resistant to methicillin (oxacillin),
respectively (Table 2).

In this study, gram-negative isolates were sensitive to
meropenem (97.6%), gentamicin (85.7%) and nitrofurantoin
(82.1%), and gram-positive bacteria were sensitive to gentamicin
(86.4%), erythromycin (81.8%) and nitrofurantoin (77.3%). The
most common, E. coli were sensitive to meropenem (95.5%),
gentamicin  (90.9%) and nitrofurantoin (86.4%) however
resistant to ampicillin (95.5%), doxycycline (77.3%), and
trimethoprim—sulfamethoxazole (68.2%) (Table 3).
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Multi-drug resistance patterns of bacterial isolates:

Overall, 78.1% (n = 50) of bacterial isolates were multi-
drug resistant (MDR; resistance to at least one antibiotic from
three or more classes). Among the total MDR, (90.9%, n = 20)
was E. coli, (85.7%, n = 6) was S. aureus, (70%, n = 7) was
CoNS, (66.7%, n = 4) was K. pneumoniae, (100%, n = 5) was
Enterococcus spp., and (100%, n=4) was P. mirabilis (Table 4).

Factors associated with bacteriuria among pregnant women
at Hosanna Town health facilities, South Ethiopia, 2022.

In multivariable analysis, the bacteriuria had a significant
association with no formal education (AOR: 2.86, 95% CI:
1.03-7.98, p = 0.044), low family monthly income, <1500 birr
(AOR: 3.19,95% CI: 1.48-6.89, p=0.003), and previous history
of UTI (AOR: 4.52, 95% CI: 2.04-10.03, p = 0.001) (Table 5).

Discussion.

Bacterial urinary tract infection (UTI) is one of the common
infections in clinical practice in pregnant women, and the
increased antimicrobial resistance has become a serious public
health concern worldwide [12,13]. In this study, the overall
prevalence of significant bacteriuria among pregnant women
was 18.9% (95% CI: 14.7-23.7). This finding is comparable
with previous Ethiopian studies in Ambo (18.7%) [11], Dessie
(15.5%) [20], Addis Ababa (16.9%) [21], Gonder (15.9%) [22],
Adigrat (21.2%) [23] and findings from Somaliland (16.4%)
[24] and Kenya (15.7%) [25]. However, this study finding is
lower than other findings reported in Bale, Ethiopia (26%) [26],
Mogadishu Somalia (78.6%.) [27], Uganda (35%) [28] and
Nigeria (33.5%) [5]. There was also some documented evidence
in Hawassa (7.8%) [29], Jigjiga (13.2%.) [30], and Bangladesh
(8.9%) [31], which was lower than the current study finding.
This disparity in prevalence of significant bacteriuria across
different studies from one country to another and among regions
of the same country might be attributed to the difference in
associated factors, sample size, geographical variations, social
habits of the community, and health education practice.

The prevalence of significant bacteriuria among symptomatic
and asymptomatic pregnant women in our study were 26
(20.3%) and 33 (17.9%), respectively, which was lower than
studies done in Bale, Ethiopia, symptomatic UTI (35.3%) and
asymptomatic bacteriuria (22%) [26] and higher than studies
done in Hawassa, Ethiopia (8.9%) symptomatic UTI and
(7.0%) asymptomatic bacteriuria [29] and Bangladesh, (4.4%)
symptomatic UTI and (4.5%) asymptomatic bacteriuria [31],
and comparable with study reported in Addis Ababa, prevalence
of asymptomatic bacteriuria was (16.9%) [21].

Gram-negative and gram-positive bacterial isolates were
recovered with a 65.6% and a 34.4% prevalence, indicating
the predominance of gram-negative bacteria in causing UTIs
among pregnant women. Other studies reported comparable
findings [17,21,29,31,32]. This could be due to the existence
of distinctive virulence factors harbored by gram-negative
bacteria, which support colonization of the urinary epithelium
and invasion of the urinary tract, and the difficulty of maintaining
personal hygiene during pregnancy [33].

In this study, the most frequent etiologic agent isolated from
pregnant women was E. coli (34.4%). Similarly, E. coli was



Table 2. Antibiotics resistance patterns of the gram-positive bacterial isolates of bacterial urinary tract infection among pregnant women at
Hosanna Town health facilities, South Ethiopia, 2022.

Antibiotics (%) Bacterial isolates (%)

Pattern CoNS (n=10) S. aureus (n =7) Enterococcus spp. (n =5) Total (n =22)
CAF R 2 (20) 3(42.9) NT 5(29.4)
CPR R 1(10) 2 (28.6) 4(80) 7 (31.8)
FM R 1(10) 2(28.6) 2(40) 5(22.7)
SXT R 3(30) 6 (85.7) NT 9(52.9)
DOX R 5(50) 3(42.9) 4(80) 12 (54.5)
CLD R 2 (20) 3(42.9) NT 5(29.4)
E R 0 2(28.6) 2(40) 4(18.2)
P R 7 (70) 6 (85.7) 3(60) 16 (72.7)
AMP R NT NT 4(80) 4 (80)
FOX R 4 (40) 5(71.4) NT 9(52.9)
GEN R 0 1(14.3) 1(20) 3(13.6)
Where: CoNS-Coagulase negative staphylococcus, GEN-Gentamycin, CAF-Chloramphenicol, DOX-Doxycycline, SXT-Trimethoprim-
sulfamethoxazole, CRP-Ciprofloxacin, FM-Nitrofurantoin, FOX-Cefoxitin, P-Penicillin, AMP-Ampicillin, CLD-Clindamycin, and
E-Erythromycin, NT-Not Tested, R-Resistant.

Table 3. Antibiotics resistance patterns of the gram-negative bacterial isolates of bacterial urinary tract infection among pregnant women at
Hosanna Town health facilities, South Ethiopia, 2022.

Bacterial isolates (%)

l?)rugs E.coli  K.pneumoniae P, mirabilis Enterobacter P. aeruginosa Citrobacter Morganella Salmonella  Total
(%)  Pattern .. .

(n=22) (n=6) (n=4) spp- m=3) (n=23) spp. (n =2) morganii (n =1) Typhi(n=1) (n=42)
AMP R 21(95.5) 6(100) 4 (100) 3(100) NT 2(100) 1(100) 1(100) 21(97.4)
SXT R 15(68.2) 4 (67.7() 3(75) 3(100) NT 2(100) 1(100) 1(100) 29 (74.4)
DOX R 17(77.3) |4 (67.7) 2 (50) 2 (66.7) NT 1 (50) 1(100) 1(100) 28 (71.8)
CXM R 12 (54.5) 15(83.3) 3(75) 3(100) NT 2(100) 1(100) 1(100) 27 (69.2)
CEP R 12 (54.5) 15(83.3) 3(75) 3(100) NT 2(100) 1(100) 1(100) 27 (69.2)
CRO R 3(13.6) 2 (33.3) 2 (50) 1(33.3) NT 2(100) 0 1(100) 11(28.2)
CAZ R 3(13.6) 2(33.3) 2 (50) 1(33.3) 2 (66.7) 0 0 1(100) 13 (26.2)
AMC R 3(13.6) 2(33.3) 2 (50) 1(33.3) 2 (66.7) 1 (50) 0 0 13 (26.2)
CPR R 4(18.2) 2(33.3) 2 (50) 1(33.3) 2 (66.7) 0 0 0 11(26.2)
FM R 3(13.6) 1(16.7) 2 (50) 1(33.3) NT 0 0 0 7(17.9)
GEN R 20.1) 0 3(75) 1(33.3) 0 0 0 0 6(14.3)
MERO R 1(4.5) 0 0 0 0 0 0 0 1(2.4)
Where: AMP-Ampicillin, SXT- sulfamethoxazole-trimethoprim, DOX-Doxycycline, CXM-Cefuroxime, CEP-Cephalexin, GEN - Gentamycin,
CAZ-Ceftazidime, CRO - Ceftriaxone, AMC-Amoxicillin-clavulanate, CIP-Ciprofloxacin, FM-Nitrofurantoin, MERO—Meropenem, NT-Not
Tested, R-Resistant

Table 4. Multi-drug resistance patterns of bacterial isolates of bacterial urinary tract infection among pregnant women at Hosanna Town health
facilities, South Ethiopia, 2022.

Bacterial isolates Level of resistance (number (%)) Total MDR
RO (%) R1(%) R2(%) R3(%) R4(%) R5(%) R6 (%) R7 (%) >R8 (%) isolates =R3

E. coli (n=22) 1(4.5) 1(4.5) 4(18.2) 8(36.4) 4(18.2) 3(7.7) 1(4.5) 20 (90.9)

CoNS (n = 10) B B 5(50) 3(30) - 1(10) 1(10) B B 5(50)

S. aureus n="17) _ _ 1(143) 3(42.8) | _ 2(28.6) 1(14.3) 6 (85.7)

K. pneumoniae (n = 6) B 2(333) 2(33.3) 1(16.7) 1(16.7) B B 4(66.7)

Enterococcus spp. (n=15) _ B B B 2 (40) 2(40) 1(20) 5(100)

P. mirabilis (n = 4) _ _ 1(25) _ 2(50) _ _ 1(25) 3(75)

E. cloacae (n = 3) _ 2(66.7) _ 1(33.3) _ _ _ 1(33.3)

P. aeruginosa (n =3) B _ B B 1(33.3) 2(66.7) B 3 (100)

Citrobacter spp. (n=2) _ 1(50.0) | _ 1(50.0) _ _ 1(50.0)

M. morganii (n=1) B _ B B 1(100) B _ B 1(100)

S. Typhi (n=1) B _ B B 1(100) B B _ - 1(100)

Total (n = 64) 1(1.6) 13(20.3) 7(10.9) 18(28.1) 10(15.6) |7(10.9) 5(7.8) 3(4.7) 50 (78.1)

Where. CoNS-Coagulase negative staphylococcus, RO: susceptible to all antibiotics, R1-R8: resistance to 1, 2, 3,4, 5, 6, 7, and 8 classes of

antibiotics, respectively, >R3: resistance to 3 or more classes of antibiotics (S3 Dataset), MDR: multi-drug resistance
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Table 5. Bivariable and multivariable analysis of factors associated with bacteriuria among pregnant women at Hosanna Town health facilities,

South Ethiopia, 2022.

Culture result
Characteristics ut u

Bivariable Analysis = Multivariable Analysis

Positive (%)  Negative (%) COR (95% CI) AOR (95% CI) p-value

16-25 21 (35.6) 112 (44.3) 0.63 (0.23-1.75) 0.77(0.23-2.17) 0.544

Age 26-35 32 (54.2) 122 (48.2) 0.79 (0.29-2.17) 0.71(0.25-2.32) 0.639
36-45 6(10.2) 19 (7.5) 1

. Urban 43 (72.9) 210 (83.0) 1

Residence Rural 58 (70.4) 16 (27.1) 1.82 (0.94-3.52)

Marriage Married 58 (98.3) 248 (98.0) 1.17 (0.13-10.20)
Separated/widowed 1(1.7) 5(2.0) 1 1
No formal education 31(52.5) 82 (32.4) 2271 (1.05-6.99) 2.86 (1.03-7.98) 0.044

Education Primary school 11(18.6) 70 27.7) 1.13 (0.39-3.27) 0.99 (0.32-2.3.11)  0.993
Secondary school 11 (18.6) 58 (22.9) 1.36 (0.47-3.96) 1.18 (0.37-3.72) 0.781
College and above 6 (10.2) 43 (17.0) 1 1

Family monthly <1300 19 (98.4) 35 (13.8) 3.14(1.55-6.38) 3.19(1.48-6.89) 0.003

income (bir) 215000 and <3000 16 (37.3) 79 (31.2) 1.17(0.59-2.34) 1.11(0.54-2.84) 0.786
>3000 24 (33.9) 139 (54.9) 1 1

Gestational sage L MEStET 23 (39)s 69 (27.3) 1.92(0.956-3.864)  2.10(0.953-4.610)  0.066
2% trimester 19 (32.2) 86 (40.0) 1.27(0.623-2.605) 1.19(0.492-2.875)  0.700
3% trimester 17 (28.8) 98 (38.7) 1 1
st 17 (28.8) 75 (29.6) 1

Gravidity 2N 22 (37.3) 87 (34.4) 1.11(0.55-2.25)
>3 20 (33.9) 91 (36.0) 0.97(0.47-1.98)

History of No 56 (94.9) 249 (98.4) 1

catheterization  Yes 3(5.1) 4(1.6) 3.33(0.73-15.32)

History of UTI  No 44 (74.6) 229 (90.5) 1 1

before Yes 15 (25.4) 24 9.5) 3.25 (1.58-6.69) 4.52(2.04-10.03)  0.001°
Asymptomatic 33 (55.9) 151 (59.7) 1

Symptom of UTU ¢ i omatic 26 (54.1) 102 (40.3) 0.86(0.48-1.52)

Where: COR: Crude odds ratio, AOR: Adjusted odds ratio, CI: Confidence interval, Other illness: Hepatitis + HIV, *: statically significant

the most commonly isolated bacteria from previous studies in
Gonder (49.2% %) [22], Hawassa (47.8%) [29], Dessie (33.3%)
[32], Kenya (44.5%) [25], Somaliland (43.5%) [24], and
Bangladesh (38%) [31]. Our study finding is lower compared to
studies reported in Gonder (49.2% %) [22], Hawassa (47.8%)
[29], Kenya (44.5%) [25], and Somaliland (43.5%) [24]. But it
is comparable with study findings reported in Dessie (33.3%)
[32] and Bangladesh (38%) [31].

Coagulase-negative staphylococci (CoNS) and S. aureus
were the second and third most frequently isolated bacteria,
accounting for 15.6% and 10.9% of the isolates, respectively.
This result is comparable with other studies conducted elsewhere
[17,24,34,35]. Klebsiella kneumoniae, Proteus mirbalis,
Enterobacter clocae, pseudomonas aeruginosa, Citrobacter
species, and Enterococcus species were also causative agents
of UTL

In this study, the antimicrobial susceptibility patterns of the
recovered bacterial isolates were assessed, and the predominant
isolate, E. coli, was 95.5% and 77.3% resistant to ampicillin and
doxycycline, respectively. This finding is comparable with local
studies conducted in Dire Dawa [34], Gonder [22] and abroad
in Kenya [25], Uganda [28] and Somaliland [24]. However,
meropenem (97.6%), gentamicin (90.9%), ceftriaxone (86.4%),
ceftazidim (86.4%), augmentin (86.4%) and nitrofurantoin
(86.4%), were relatively effective antibiotics against E. coli.
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This is consistent with studies conducted in Ethiopia and
elsewhere [21-24,28]. In the present study, higher resistance by
Gram-negative uropathogens was observed against ampicillin
(97.4%), sulfamethoxazole-trimethoprim (74.4%), doxycycline
(71.8%), and cefuroxime (69.2%). This is comparable with
studies conducted in Ethiopia [22,34], Kenya [25], and Uganda
[28]. However, this finding is in contrast to other studies
conducted in Ethiopia [21,29]. Moreover, we also found that
most of the isolates were sensitive to nitrofurantoin (85.7%),
gentamicin (85.7%), and ceftriaxone (71.8%) (84.6%), which
is comparable with studies conducted in Ethiopia [21,22,29].
On the other hand, gram-positive bacterial isolates showed a
high level of susceptibility to some of the tested antibiotics.
However, they showed a high level of resistance to penicillin
(72.7%), doxycycline (54.5%), trimethoprim—sulfamethoxazole
(52.9%), and cefoxitine (52.9%). Which is comparable with
a study reported in Ethiopia [22,32,34] and Uganda [28].
Inappropriate usage of antibiotics and the prescribing rate prior
to pregnancy could be the cause of this. Another possibility
could be the transfer of antibiotic-resistant bacteria from person
to person in the community.

According to this study’s findings, most widely prescribed
antibiotics are not effective against uropathogens. In this study,
MDR prevalence found to be 78.1%, which is comparable to the
studies in Dessie [20], and higher than studies in Addis Ababa



[21], Gonder [22] and lower than studies in Somaliland [24]
and Uganda [28]. This variation may be due to the difference
in drug-resistant bacterial strains in the local community and
the magnitude of the isolated bacteria in studies [36]. The high
resistance to these frequently given antibiotics may be caused
by antibiotic abuse and self-medication in public locations like
hospitals and communities [12,13]. Also, this result demonstrates
that the study region in particular lacks effective infection
control strategies and antimicrobial stewardship practices.
However, there are evidence that antibiotics are being abused
in Ethiopia in both hospital and non-hospital settings [37-39].
This, along with the rapid spread of bacteria with resistance and
a poor surveillance system, were all factors that contributed to
the AMR problem [13,36,37]. Antibiotic resistance should be
a major clinical concern in our nation, especially the current
research field, therefore we must work tirelessly to justify
antibiotic use both inside and outside of hospitals.

In the present study, the result of multivariable analysis revealed
that socio-demographic factors such as no formal education
(AOR: 2.86, 95% CI: 1.03—7.98, p = 0.044) and family monthly
income less than 1500 Ethiopian birr (AOR: 3.19, 95% CI: 1.48—
6.89, p=0.003) were statistically association with bacterial UTI
among pregnant women. The non-formal education was another
variable agreed with a study done in Bale [26] and Somaliland
[24] which reported as factor associated with bacteriuria in
pregnant women. Family monthly income less than 1500 was
another factor that was associated with significant bacteriuria
among pregnant women. A similar finding was reported in
other studies on pregnant women in Ethiopia [11,34,40,41],
Somaliland [24] and Pakistan [42]. This could be due to the
negative influence of low socioeconomic status on the nutrition
and immune status of pregnant women. In addition, a woman
with less formal education and a low family income may also
be unhygienic. During pregnancy, urinary tract infections are
significantly increased by poor personal cleanliness [43].

Furthermore, pregnant women with a history of UTI had a
significantly higher AOR than those without a history of UTI
(AOR:4.52,95%CI:2.04-10.03,p=0.001). This was comparable
to other studies reported elsewhere [20,24,27,28,32,34,35].
Recurrent infections are prevalent in UTIs, and having had a
prior UTI increases the likelihood of getting another one. This
could be due to the presence of resistant bacterial strains in
those who had a previous history of UTI [22].

Limitation of the study.

Due to limited funding and laboratory resources, other
microbes like Chlamydia and Mpycoplasma species were
not investigated. Also, species-level identifications for
microorganisms like CoNS were not completed. Furthermore,
the existence of isolated uropathogens that produce ESBL and/
or cabapenamase has not been demonstrated. The results might
not be representative and replicable in other health institutions
due to differences in bacterial profiles and susceptibility rates.
Notwithstanding these drawbacks, this study offers enough
current information on UTIs in pregnant women, antibiotic
susceptibility profiles, and their related characteristics in the
context of the current investigation.
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Conclusions and recommendations.

E. coli, followed by CoNS and S. aureus, was the most common
bacterial causes of bacterial urinary tract infection in pregnant
women. In addition, this study revealed limited susceptibility
to ampicillin, sulfamethoxazole-trimethoprim, cephalexin,
and doxycycline and good susceptibility to meropenem,
gentamicin, nitrofurantoin, and third generation cephalosporins.
Furthermore, this study found that, among pregnant women,
bacterial isolates that cause UTI frequently exhibit multidrug
resistance. There was a statistically significant association
between bacteriuria and lack of formal education, low family
income, and prior history of UTI. Thus, culture and antibiotic
susceptibility tests are essential for the appropriate treatment
of urinary tract infections in pregnant women in the research
area. Otherwise, the presence of antibiotic-resistant bacteria and
other potential risk factors for UTIs should be considered when
prescribing empirical antibiotic therapy.

Abbreviations.

ABU: Asymptomatic Bacteriuria; AST: antimicrobial
susceptibility test; CFU: Colony Forming Unit; CLSI: Clinical
and Laboratory Standards Institute; CoNS: Coagulase Negative
Staphylococcus; MDR: Multi-Drug Resistant; UTI: Urinary
Tract Infection.

Supporting information.

S1 Protocol. Laboratory data collection form.

S2 Protocol. The AST interpretation chart.

S3 Dataset. Distribution of antibiotic resistance of isolates to
different class of antibiotics.

Acknowledgments.

We are acknowledging Wachemo University medical
microbiology laboratory staff and data collectors for their
contribution to this research work. We also extend our great full
thanks to our study participants for their voluntarily participation
in the study.

Funding.
No funding was used in this study.
Availability of data and materials.
The data used and analyzed during the current study are

available from the corresponding author upon reasonable
request.

Ethics approval and consent to participate.

The protocol was approved by the institutional review
committee of Wachemo University, College of medicine and
health sciences with reference number 1049/13. Comprehensive
information about the aim and objectives of the study was
given for all study participants. Written informed consent
was obtained from all study participants. For each confirmed
infection by the laboratory analysis, the responsible clinician of
the study subjects was informed for better patient care.

Consent for publication.
Not applicable



Competing interests.

All the authors declare that they have no competing conflict
of interest.

Authors’ contributions.

AM, DA, and SG designed the study. AM and AMS performed
the study and collected data. AM, DA, SG, RAA and AMS
analyzed the data and wrote the manuscript. All authors critically
reviewed and approved the manuscript in its form.

REFERENCES

1. Flores-Mireles ALW, Walker J.N, Caparon M, et al. Urinary
tract infections: epidemiology, mechanisms of infection and
treatment options. Nat Rev Microbiol. 2015;13:269-284.

2. Khan MI, Xu S, Ali MM, et al. Assessment of multidrug
resistance in bacterial isolates from urinary tract-infected
patients. Journal of Radiation Research and Applied Sciences.
2020;13:267-75.

3. Odoki M, Aliero AA, Tibyangye J, et al. Prevalence of
Bacterial Urinary Tract Infections and Associated Factors
among Patients Attending Hospitals in Bushenyi District,
Uganda. International Journal of Microbiology. 2019.

4. Folliero V, Caputo P, Rocca MTD, et al. Prevalence and
Antimicrobial Susceptibility Patterns of Bacterial Pathogens
in Urinary Tract Infections in University Hospital of Campania
“Luigi Vanvitelli” between 2017 and 2018. Antibiotics.
2020;9:215.

5. Orokpo Christopher Egbodo AEEaUAA. Bacterial profile
and current distribution of antimicrobial susceptibility patterns
of uropathogens from pregnant women with urinary tract
infections. International Journal of Biomedical Research.
2018;09:293-9.

6. Gilstrap LC, Ramin SM. Urinary tract infections during
pregnancy. Obstetrics and gynecology clinics of North America.
2001;28:581-91.

7. Bacak SJ, Callaghan WM, Dietz PM. Pregnancy-associated
hospitalizations in the United States, 1999—2000. Am J Obstet
Gynecol. 2005;192:592-7.

8. Akoachere JF, Yvonne S, Akum NH, et al. Etiologic profile
and antimicrobial susceptibility of community-acquired urinary
tract infection in two Cameroonian towns. BMC Res Notes.
2012;5:219.

9. Rowe TAJ-MM. Diagnosis and Management of Urinary
Tract Infection in Older Adults. Infect Dis Clin North Am.
2014;28:75-89.

10. Saravanan MABaM. A Systematic Review on Drug
Resistant Urinary Tract Infection Among Pregnant Women in
Developing Countries in Africa and Asia; 2005-2016. Infection
and Drug Resistance 2020;13.

11. Gessese YA, Damessa DL, Amare MM, et al. Urinary
pathogenic bacterial profile, antibiogram of isolates and
associated risk factors among pregnant women in Ambo
town, Central Ethiopia: a cross-sectional study. Antimicrobial
Resistance and Infection Control. 2017;6:132.

12. Haque R, Akter ML, Abdus Salam M. Prevalence and
susceptibility of uropathogens: a recent report from a teaching
hospital in Bangladesh. BMC Res Notes. 2015;8:416.

120

13. Chakupurakal R, Ahmed M, Sobithadevi D, et al
Urinary tract pathogens and resistance pattern. J Clin Pathol.
2010;63:652-4.

14. Fenwick EA, Briggs AH, Hawke CI. Management of urinary
tract infection in general practice: a cost-effectiveness analysis.
Br J Gen Pract. 2000;50:635-9.

15. Imade P, Izekor P, Eghafona N, et al. Asymptomatic
bacteriuria among pregnant women. North American journal of
medical sciences. 2010;2:263-6.

16. Magiorakos A-P, Srinivasan A, Carey R.B, et al. Multidrug-
resistant, extensively drug-resistant and pandrug-resistant
bacteria: an international expert proposal for interim standard
definitions for acquired resistance. Clin Microbiol Infect.
2012;18:268-81.

17. Nigussie E, Mitiku M, Tasew A, et al. Drug Susceptibility
Pattern and Associated Factors of Bacteria Isolated from Urinary
Tract Infection among Pregnant Women Attending Antenatal
Care in Teaching Referral Hospital, Southeast Ethiopia. J
Gynecol Reprod Med. 2021;5:113-121.

18. Cheesbrough M. District Laboratory Practice in Tropical
countries. Volume 2. second ed. Cambridge, UK: Cambridge
University Press; 2006:62-70.

19. CLSI. Performance Standards for Antimicrobial
Susceptibility Testing. 30th ed. CLSI supplement M100.
Clinical and Laboratory Standards Institute: Wayne, PA; 2020.
20. Belete MA. Bacterial profile and ESBL screening of urinary
tract infection among asymptomatic and symptomatic pregnant
women attending antenatal care of northeastern Ethiopia region.
Infection and Drug Resistance. 2020;13:2579.

21. Wabe YA, Reda DY, Abreham ET, et al. Prevalence
of Asymptomatic Bacteriuria, Associated Factors and
Antimicrobial Susceptibility Profile of Bacteria Among
Pregnant Women Attending Saint Paul's Hospital Millennium
Medical College, Addis Ababa, Ethiopia. Ther Clin Risk
Manag. 2020;16:923-32.

22. Biset S, Moges F, Endalamaw D, et al. Multi-drug resistant
and extended-spectrum [-lactamases producing bacterial
uropathogens among pregnant women in Northwest Ethiopia.
Annals of clinical microbiology and antimicrobials. 2020;19:1-9.
23. Tadesse S, Kahsay T, Adhanom G, et al. Prevalence,
antimicrobial susceptibility profile and predictors of
asymptomatic bacteriuria among pregnant women in Adigrat
General Hospital, Northern Ethiopia. BMC research notes.
2018;11:1-6.

24, Ali AH, Reda DY, Ormago MD. Prevalence and
antimicrobial susceptibility pattern of urinary tract infection
among pregnant women attending Hargeisa Group Hospital,
Hargeisa, Somaliland. Scientific Reports. 2022;12:1-10.
25.0nyango HA, Ngugi C, MainaJ, et al. Urinary Tract Infection
among Pregnant Women at Pumwani Maternity Hospital,
Nairobi, Kenya: Bacterial Etiologic Agents, Antimicrobial
Susceptibility Profiles Associated Risk Factors. Advances in
Microbiology. 2018;8:175-87.

26. Taye S, Getachew M, Desalegn Z, et al. Bacterial profile,
antibiotic susceptibility pattern and associated factors among
pregnant women with Urinary Tract Infection in Goba and
Sinana Woredas, Bale Zone, Southeast Ethiopia. BMC research
notes. 2018;11:1-7.



27. Osman FH, Jamac JM, Abdullahi KA, et al. Prevalence
of urinary tract infection among pregnant women attending
antenatal care clinics in Benadir hospital Mogadishu Somalia.
28. Johnson B, Stephen BM, Joseph N, et al. Prevalence and
bacteriology of culture-positive urinary tract infection among
pregnant women with suspected urinary tract infection at
Mbarara regional referral hospital, South-Western Uganda.
BMC pregnancy and childbirth. 2021;21:1-9.

29. Tula A, Mikru A, Alemayehu T, et al. Bacterial profile and
antibiotic susceptibility pattern of urinary tract infection among
pregnant women attending antenatal care at a tertiary care
hospital in southern Ethiopia. Canadian Journal of Infectious
Diseases and Medical Microbiology. 2020;2020.

30. Negussie A, Worku G, Beyene E. Bacterial identification and
drug susceptibility pattern of urinary tract infection in pregnant
Women at Karamara Hospital Jigjiga, Eastern Ethiopia. African
Journal of Bacteriology Research. 2018;10:15-22.

31. Lee A CC, Mullany LC, Koffi AK, et al. Urinary tract
infections in pregnancy in a rural population of Bangladesh:
population- based prevalence, risk factors, etiology, and
antibiotic resistance. BMC Pregnancy and Childbirth. 2020;20:1.
32. Belete Y, Asrat D, Woldeamanuel Y, et al. Bacterial profile
and antibiotic susceptibility pattern of urinary tract infection among
children attending Felege Hiwot Referral Hospital, Bahir Dar,
Northwest Ethiopia. Infection and drug resistance. 2019;12:3575.
33. Lavigne J-P, Boutet-Dubois A, Laouini D, et al. Virulence
potential of Escherichia coli strains causing asymptomatic
bacteriuria during pregnancy. Journal of clinical microbiology.
2011;49:3950-3.

34. Derese B, Kedir H, Teklemariam Z, et al. Bacterial profile
of urinary tract infection and antimicrobial susceptibility
pattern among pregnant women attending at antenatal Clinic
in Dil Chora Referral Hospital, Dire Dawa, Eastern Ethiopia.
Therapeutics and Clinical Risk Management. 2016;12:251-60.

121

35. Chelkeba L, Fanta K, Mulugeta T, et al. Bacterial profile and
antimicrobial resistance patterns of common bacteria among
pregnant women with bacteriuria in Ethiopia: a systematic
review and meta-analysis. Archives of Gynecology and
Obstetrics. 2022:1-24.

36. Akhtar N, Rahman R, Sultana S. Antimicrobial Sensitivity
Pattern of Escherichia coli Causing Urinary Tract Infection in
Bangladeshi Patients. American Journal of Microbiological
Research. 2016;4:122-5.

37. Alemayehu Reta ABK, Abeba Mengist. Bacterial Infections
and Their Antibiotic Resistance Pattern in Ethiopia: A
Systematic Review. Advances in Preventive Medicine. 2019.
38. Drug Administration and Control Authority of Ethiopia.
Antimicrobial Use, Resistance, and Containment Baseline
Survey Syntheses of Findings. 2009.

39. Tariku Shimels, Bilal AI, Mulugeta A. Evaluation of
Ceftriaxone utilization in internal medicine wards of general
hospitals in Addis Ababa, Ethiopia: a comparative retrospective
study. Journal of Pharmaceutical Policy and Practice 2015;8:26.
40. Getaneh T, Negesse A, Dessie G, et al. Prevalence of Urinary
Tract Infection and Its Associated Factors among Pregnant
Women in Ethiopia: A Systematic Review and Meta-Analysis.
BioMed research international. 2021;2021:6551526.

41. Emiru T, Beyene G, Tsegaye W, et al. Associated risk factors
of urinary tract infection among pregnant women at Felege
Hiwot Referral Hospital, Bahir Dar, North West Ethiopia. BMC
Res Notes. 2013;6:292.

42. Haider G, Zehra N, Munir AA, et al. Risk factors of urinary
tract infection in pregnancy. JPMA The Journal of the Pakistan
Medical Association. 2010;60:213-6.

43. Shaheen HM, Farahat TM, Hammad NAE-H. Prevalence of
urinary tract infection among pregnant women and possible risk
factors. Menoufia Medical Journal. 2016;29:1055.



	Title

