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Introduction

Urinary tract infections, which can afflict people of all ages, 
are the second most prevalent infectious disease in the 
community [1]. Urinary tract infections (UTIs) account for up 
to 35% of nosocomial infections; as such, UTIs are the most 
prevalent nosocomial infection and the second most common 
cause of bacteremia in hospitalized patients [2]. According to 

Okonko et al. [3], bacteria that enter the urethra through the 
opening and begin to grow there are typically the cause of 
the infection. Pregnancy, urethral length gender difference 
and the proximity of the female urethral meatus to the vaginal 
microbiome are the primary reasons why women are more 
prone to UTIs than males [4,5–7]. It was reported that up to 
15% of women would have one episode of UTI at some time 
during their life [8]. 
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Pregnant women are more likely to experience a UTI due to 
ureteral dilatation, increased bladder volume, and decreased 
bladder tone. Additionally, decreased ureteral tone can lead to 
ureterovesical reflux and increased urine stasis. Furthermore, 
women who are pregnant experience glycosuria, which 
promotes the proliferation of bacteria in the urine [4].

Pregnant women and their fetuses are negatively impacted 
by both the asymptomatic and symptomatic clinical 
presentations of UTI; additionally, recurrence of the illness 
even after effective therapy complicates care. Globally 
symptomatic UTIs are thought to cause up to seven million 
yearly visits to outpatient clinics, one million yearly trips to 
emergency rooms, and 100,000 yearly hospitalizations [9]. 
Asymptomatic bacteriuria is the most frequent problem in 
pregnant women as opposed to non-pregnant women; it 
affects 4–7% of healthy pregnancies. Preterm labor, the onset 
of acute and chronic pyelonephritis, preeclampsia, low birth 
weight, chronic renal illness, and perinatal death are only a 
few of the adverse obstetric outcomes and medical disorders 
that may arise from it [10]. Early detection and treatment of 
bacteriuria can prevent up to 80% of cases of pyelonephritis 
[11]. Treatment for asymptomatic bacteriuria might not be 
necessary. However, due to the probability of problems, 
pregnant women and their unborn fetuses must receive 
treatment [12].

Numerous problems associated with bacteriuria during 
pregnancy can be avoided with early detection and treatment. 
According to Pitout et al., [13], β-lactam agents such 
Cephalosporin, Penicillin, Monobactams, and Carbapenems 
are the most commonly administered antibiotics. Due to their 
broad range activity, good safety profile, and shown efficacy, 
cephalosporins are the class of antibiotics that are most 
frequently prescribed [14].

Urine culture and sensitivity testing is not done regularly 
for pregnant patients with urinary tract infections in Ethiopia. 
Antibiotics are typically provided without considering 
the drug-resistant patterns of the underlying cause or 
identifying the causative agent. This improper prescription 
practice ultimately leads to treatment failure and pregnancy 
complications.

Consequently, it's critical to ascertain the frequency of 
uropathogens in both asymptomatic and symptomatic 
pregnant women as well as their drug susceptibility patterns 
to certain antibacterial agents.

The bacteriological profile and drug susceptibility of UTI 
in pregnant women in East Africa have been the subject of 
numerous research to date [15–18]. Nevertheless, there are 
no pooled prevalence statistics in the East African region to 
inform clinicians and healthcare providers about the present 

prevalence of UTI and antimicrobial resistance (AMR) patterns 
in UTI during pregnancy. Thus, the purpose of this systematic 
review and meta-analysis is to present the pooled prevalence, 
bacterial profile and current trend of antibiotic resistance in 
pregnant women who have significant bacteriuria in East 
Africa.

Method

Review question

•	 What are the Bacterial profile among pregnant women 
with bacteriuria in East Africa context? 

•	 What are the Drug resistance patterns among pregnant 
women with bacteriuria in East Africa context? 

•	 What is the pooled prevalence of UTI among pregnant 
women in East African context?

Reporting

This systematic review and meta-analysis is based on a 
recommended methodology by the Joanna Briggs Institute’s 
approach and followed the Preferred Reporting Items for 
Systematic review and Meta-Analysis for Protocols (PRISMA-P) 
2020 guidelines.

Search strategy 

The current review covers every full-text publication in 
English language that is available (without date constraints) 
and is indexed in main scientific databases: Google Scholar, 
HINARI, PubMed, Science citation and the Cochrane library. 
A predetermined telephone system search strategy was 
created using the PICO (patients, interventions, comparators, 
and outcomes) equivalents: patients, exposures of interest, 
comparison, and outcomes. This allowed for the identification 
of potential search terms and the retrieval of Archives of the 
best possible set of results. As a result, the PECO framework 
that we used for our search was described as follows: 
population (P): pregnant women with bacteriuria in East 
Africa; exposure (E): significant bacteriuria; comparator (C): 
pregnant women without significant bacteriuria in East 
Africa; outcome (O): bacteria profile, antibiotic resistance 
profile. Those search terms or phrases including were: “Drug 
Resistance”, “Bacterial”, “Antibacterial Drug Resistance”, 
“Antibiotic Resistance”, “Bacterial”, “Bacteriuria”, “Bacteriurias”, 
“Pregnant Women”, “Pregnant Woman”, “Woman”, “Pregnant”, 
“Women”, “Pregnant”, “Africa”, “Eastern”, “East Africa”, “Eastern 
Africa”, “British Indian Ocean Territory”. Using those key terms, 
the following search map was applied for all Eastern African 
countries: ((((Drug Resistance, Bacterial[MeSH Terms]) OR 
(((Drug Resistance, Bacterial[Title/Abstract]) OR (Antibacterial 
Drug Resistance[Title/Abstract])) OR (Antibiotic Resistance, 
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Bacterial[Title/Abstract]))) AND ((Bacteriuria[MeSH Terms]) OR 
((Bacteriuria[Title/Abstract]) OR (Bacteriurias[Title/Abstract])))) 
AND ((Pregnant Women[MeSH Terms]) OR ((((Pregnant 
Women[Title/Abstract]) OR (Pregnant Woman[Title/Abstract])) 
OR (Woman, Pregnant[Title/Abstract])) OR (Women, 
Pregnant[Title/Abstract])))) AND ((Africa, Eastern[MeSH Terms]) 
OR ((((Africa, Eastern[Title/Abstract]) OR (East Africa[Title/
Abstract])) OR (Eastern Africa[Title/Abstract])) OR (British 
Indian Ocean Territory[Title/Abstract]))). On both Cochran 
Library, and Google scholar, a build in text search were used on 
the advanced search section of the sources.

A manual search for more pertinent studies in order to identify 
original papers that we would have lost, we simultaneously 
carried out exploitation references from retrieved articles 
and related systematic reviews. Additionally, several analysis 
centers and the digital library of higher establishments located 
in African nations were jointly investigated in order to find 
unpublished publications relevant to the current systematic 
review and meta-analysis. The searching method within 
the advanced looking databases was designed to leverage 
the "Medical Subject Headings (MeSH)" and "All fields" by 
connecting the Boolean operator terms "AND" and "OR" as 
needed. The pre-planned MEDLINE search approach was used 
to find pertinent papers in other databases.

Study selection and screening

The retrieved studies were exported to Endnote version 
8 reference managers to remove duplicate studies. Three 
investigators (MG, AM, and ET) independently screened 
the selected studies using article's title and abstracts before 
retrieval of full-text papers. We used pre-specified inclusion 
criteria to further screen the full-text articles. Disagreements 
were discussed during a consensus meeting with other 
reviewer for the final selection of studies to be included in the 
systematic review and meta-analysis.

Inclusion and exclusion criteria

In this systematic review and meta-analysis, we have 
included studies of populations residing in East African 
countries reporting the prevalence of significant bacteriuria, 
bacterial profile, and drug resistance patterns. Those studies 
had published in English language without date restriction 
were included in this systematic review and meta-analysis. 
Citations without abstract and/or full-text, anonymous reports, 
editorials, letters, commentaries, reviews, and qualitative 
studies were excluded from the analysis. In addition, studies 
conducted among populations of world origin residing 
outside East Africa, Non-accessible articles because of un-
published, un-retrievable from the internet were excluded. 
In addition, studies, which did not report our outcome of 
interest, were excluded after reviewing their full texts.

Study area

Only articles conducted in East African countries. East Africa is 
one part of Africa which is located at the horn of this continent, 
and it includes Burundi, Djibouti, Eritrea, Ethiopia continent, 
Somalia, South Sudan, Sudan, Tanzania, and Uganda.

Study design

All observational studies (cross-sectional, case controls and 
cohort) that contain original data reporting the prevalence of 
significant bacteriuria, bacterial profile and Drug resistance 
patterns in East African countries were considered.

Language

Literatures published in English language were incorporated.

Population

Studies conducted among pregnant women attending 
antenatal care were considered.

Publication condition

Both published and unpublished articles which reported 
the prevalence of significant bacteriuria, bacterial profile and 
Drug resistance patterns among pregnant women in East 
African countries were considered.

Quality assessment

To evaluate the quality of the studies included in this 
review, the researcher applied the JBI tool modified for cross-
sectional studies’ quality assessment [19]. The tool consists of 
three major parts; the first part has five stars and assesses the 
methodological quality of each study. The second part of the 
tool assesses the comparability of the studies. The last part 
determines the quality of the original articles with respect 
to their statistical analysis. Using the tool as a checklist, the 
qualities of each of the original articles were evaluated. 
Articles with medium (fulfilling 50% of quality assessment 
criteria) and high quality (≥6 out of 10 scales) were considered 
to be included for the analysis [19].

Data Extraction

The authors developed data extraction form on the excel 
sheet in considering country, year of publication, study 
design and prevalence of significant bacteriuria reported. The 
data extraction sheet was piloted using 4 papers randomly, 
and it was adjusted after piloted the template. Two authors 
(MG and AM) extracted the data using the extraction form 
in collaboration and any discrepancy resolved through 
discussions with the third authors (ET) when required. These 
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authors checked the correctness of the data independently. 
The mistyping of data was resolved through crosschecking 
with the included papers.

Synthesis of results

The authors exported the data to STATA 14 for analysis after it 
was extracted in excel sheet. We pooled the overall prevalence 
of significant bacteriuria by a random effect meta-analysis 
model. We examined the heterogeneity of effect size using Q 
statistic and the I2 statistics. In this study, the I2 statistic value 
of zero indicates true homogeneity, whereas the value 25, 50, 
and 75% represented low, moderate and high heterogeneity, 
respectively [19]. Subgroup analysis for congenital significant 
bacteriuria was done by the study country, and year of 
publication. Sensitivity analysis was employed to examine the 
effect of a single study on the overall estimation. Publication 
bias was checked by funnel plot and more objectively through 
Egger’s regression test.

Outcome measurement

This review has 3 major outcomes. The primary outcome 
was to see the pooled estimates of significant bacteriuria 
among pregnant women in East Africa. The second outcome 
was to assess bacterial profile and finally pattern of multidrug 

resistance of common uropathogens among pregnant 
women. 

Results

Literature identification and characteristics of included 
studies

A total of 3,100 studies were identified; 2,600 Records 
identified through different database searching and 410 from 
other sources. After duplication removed, a total of 1,215 
articles remained (1,885 removed by duplication). We further 
excluded 787 studies because they were not relevant up-on 
reviewing the titles. Then the full-text of the remaining 428 
articles was downloaded and fully assessed for fulfilling the 
required criteria. We again excluded 351 articles by their 
abstract and Review papers, outside of sub-Saharan Africa, 
irretrievable full texts/not accessible, totally unrelated 
topics (n=69). Finally, 8 full-text studies were reviewed, and 
all of the articles met the inclusion criteria selected for this 
systematic review and meta-analysis with total 2,611enrolled 
participants and 405 Significant bacteriuria were detected 
(Figure 1). Figure 1 summarizes the process of identification, 
screening, checking for eligibility and inclusion into the final 
analysis.

Figure 1. PRISMA adapted flow diagram showed the results of the search and reasons for exclusion.
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Characteristics of included studies

A total of 8 studies were included in this systematic review 
and meta-analyses. Significant bacteriuria was detected in 
405 urine samples out of a total 2,611 samples taken from 
pregnant women during their antenatal care visit to the 
health care system. Of them 5 studies were done in Ethiopia 
[16,18,20–22] while 1 was in Sudan [23], 1 in Tanzania [24], 1 in 
Uganda [25]. Based on the study design used, 7 studies were 
done by cross-sectional study, 1 study conducted by case 
control. All of these studies were conducted from February 
2010 to March 2019. Majority 6/8 (75%) of the studies 
were published in the year 2015–2021 and the remaining, 
2/8(25%) were published in the year 2011 and 2012. The 
total numbers of enrolled participants included under this 
review ranged from 169 to 587 and the total number of 
Significant bacteriuria detected were ranged from 28 to 110 
(Table 1). Table  1 summarizes the baseline characteristics 
and prevalence of significant bacteriuria among pregnant 
women.

Meta Analyses

Prevalence of significant bacteriuria among pregnant women 

From the total of (n=8) studies reported, the prevalence of 
significant bacteriuria among pregnant women in Eastern 
Africa. The prevalence of significant bacteriuria was ranged 
from 3.75% to 28%. The random-effects model analysis 
from those studies revealed that, the pooled prevalence of 
significant bacteriuria among pregnant women attending 
antenatal care in Eastern Africa was found to be 16.79% (95% 
CI; 11.11–22.47; I2=94.98%; p<0.001) (Figure 2).

Subgroup analysis for the pooled prevalence of significant 
bacteriuria among pregnant women in Eastern Africa

Subgroup analyses revealed that the proportion of pregnant 
women developed asymptomatic bacteriuria was 61% (95% CI 
37%–42%, I2 = 99.34%, p<0.001) as shown in Figure 3, whereas 
only 22% (95% CI 10–37%, I2 = 97.52%, p<0.001, Figure 4) 
developed symptomatic bacteriuria. Gram-negative bacteria 

Table 1. Baseline characteristics observational studies included in systematic review and meta-analysis.

Author Publication 
year

Country Study 
period

Sample 
size

Number 
of isolates

Prevalence Gram 
positive

Gram 
Negative

Symp-
tomatic

Asymp-
tomatic

JBI 
score

Hamdan et al. 
[23]

2011 Sudan February 
2010 to 
June 2010

235 33 14.70% 45.40% 54.50% 12.10% 14.70% 8

Alemu et al. 
[16]

2012 Ethiopia March 22, 
2011 to 
April 30, 
2011

385 40 10.40% 32.50% 67.50% 15.3% 9% 7

Abu et al. [20] 2021 Ethiopia January 
2019 to 
February 
2019

283 39 13.78% 28.20% 71.80% --- 14% 5

Tadesse et al. 
[18]

2018 Ethiopia January 
1, 2018 to 
April 30, 
2018

259 55 21.20% 35.90% 64.10% --- 21% 6

Taye et al. [21] 2018 Ethiopia January 
2014 to 
April 2014

169 44 26.00% 0.00% 100.00% 35.30% 22% 6

Gessese et al. 
[22]

2017 Ethiopia March 
2016 to 
December, 
2016

300 56 18.70% 30.40% 69.60% 20.40% 18% 8

Kaduma et al. 
[24]

2019 Tanzania October 
2019 to 
December, 
2019

393 110 28% 0.00% 100.00% 46.70% 27.30% 7

Nteziyaremye 
et al. [25]

2020 Uganda January 
2019 to 
March 
2019

587 28 3.75% 46.50% 53.50% --- 4% 6
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Figure 2. Forest plot showing the overall prevalence of significant bacteriuria among pregnant women in East Africa, 2024.
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Figure 3. Forest plot showing the prevalence of asymptomatic bacteriuria among pregnant women in East Africa, 2024.
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Figure 4. Forest plot showing the prevalence of symptomatic bacteriuria among pregnant women in East Africa, 2024.
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Figure 5.  Forest plot showing the prevalence of Gram-negative bacteriuria among pregnant women in East Africa, 2024.
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accounted for 78% (95% CI 57–93%, I2=94.85%, p<0.001, 
Figure 5) of bacteriuria in participants included in this 
study.

The subgroup analysis was done through stratified by 
country and year of publication. Based on the country study, 
the pooled prevalence of significant bacteriuria among 
pregnant women was found to be 17.59% (95% CI: 12.30–
22.87) in Ethiopia, 14.70% (95% CI: 10.17, 19.23) in Sudan, 
28.00% (95% CI: 23.56, 32.44) in Tanzania, and 3.75% (95%CI: 
2.21, 5.59) in Uganda (Figure 6). 

Based on the year of publication, the prevalence of 
significant bacteriuria among pregnant women was 12.21% 
(95% CI: 8.05–16.37) in studies published before 2015 and 
18.31% (95% CI: 11.03–25.60) in studies published after 2015 
(Figure 7). 

Types of bacterial isolates 

Data of 2,611 urine samples from 8 studies conducted in 4 
countries were pooled. Different types of bacterial isolates were 
extracted from studies included in this review. The most common 
bacterial isolate of both asymptomatic and symptomatic 
bacteriuria was E. coli with an overall prevalence of 43% (95% CI 
37–48%, Figure 8) followed by Staphylococcus aureus 20% (12–
29%, Figure 9), Coagulase negative Staphylococci 16% (10–23% 
Figure 10), Klebsiella species 16% (12–21%, Figure 11), and P. 
aeruginosa 0.1% (2–11%, Figure 12).

Antibiotic resistance pattern of isolates 

This meta-analysis result showed the prevalence of 
multidrug resistance isolated from urine samples of pregnant 
women with significant bacteriuria was 91% (95% CI; 74–100; 
I2=87.54%; p<0.001, Figure 13).

Figure 6.  Forest plot showing the prevalence of bacteriuria among pregnant women by country study in East Africa, 2024.
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Figure 7.  Forest plot showing the prevalence of bacteriuria among pregnant women by publication year in East Africa, 2024.

Hamdan et al
Alemu et al

Abu et al
Tadesse et al
Taye et al
Gessese et al
Joshua et al
Nteziyaremye et al

publication year  before 2015

publicatrion year after 2015

Overall

Heterogeneity: τ2 = 5.37, I2 = 58.05%, H2 = 2.38

Heterogeneity: τ2 = 77.55, I2 = 95.53%, H2 = 22.36

Heterogeneity: τ2 = 62.26, I2 = 94.98%, H2 = 19.93

Test of θ
i
 = θ

j
: Q(1) = 2.38, p = 0.12

Test of θ
i
 = θ

j
: Q(5) = 186.50, p = 0.00

Test of θ
i
 = θ

j
: Q(7) = 191.04, p = 0.00

Test of group differences: Q
b
(1) = 2.03, p = 0.15

Study

0 10 20 30

with 95% CI
Effect size

14.70 [
10.40 [

13.70 [
21.20 [
26.00 [
18.70 [
28.00 [
3.75 [

12.21 [

18.31 [

16.79 [

10.17,
7.35,

9.69,
16.22,
19.39,
14.29,
23.56,
2.21,

8.05,

11.03,

11.11,

19.23]
13.45]

17.71]
26.18]
32.61]
23.11]
32.44]
5.29]

16.37]

25.60]

22.47]

12.43
12.99

12.64
12.23
11.41
12.48
12.47
13.36

(%)
Weight

Random-effects REML model

Figure 8.  Forest plot showing the prevalence of E. coli among pregnant women in East Africa, 2024.
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Figure 9.  Forest plot showing the prevalence of S. aures among pregnant women in East Africa, 2024.
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Figure 10. Forest plot showing the prevalence of CONs among pregnant women in East Africa, 2024.
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Figure 11.  Forest plot showing the prevalence of K. pneumonia among pregnant women in East Africa, 2024.
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Figure 12.  Forest plot showing the prevalence of P. arogenosa among pregnant women in East Africa, 2024.
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Figure 13.  Forest plot showing the prevalence of MDR among pregnant women in East Africa, 2024.
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Heterogeneity 

Sensitivity analysis for significant bacteriuria: We employed a 
leave-one-out sensitivity analysis to identify influence of individual 
study on the pooled prevalence of significant bacteriuria in East 
Africa. The results of this sensitivity analysis showed that these 

findings were not dependent on a single study. 

Publication bias: A funnel plot showed asymmetrical 
distribution. The Egger’s regression test-value was (β=9.47, 
95% CI 4.30–12.30, p<0.001, Figure 14), which indicated the 
presence of publication bias. 

Figure 14.  Funnel plot showing publication bias among pregnant women in East Africa, 2024.
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Discussion

Increased Enterobacteriaceae associated with UTI during 
pregnancy have negative impact on pregnant women and 
birth outcomes, such as low birth weight, intrauterine growth 
restriction, fetal death, premature rupture of the membranes 
and neonatal infections [26]. Studies are needed to determine 
UTI colonization and infection rates among pregnant women 
and their antimicrobial susceptibility patterns in East Africa. 
Thus, this meta-analysis was intended to determine the 
total pooled prevalence of bacteriuria among asymptomatic 
and symptomatic pregnant women, the common bacterial 
causative agent, and their antimicrobial susceptibility patterns.

The pooled prevalence of significant bacteriuria among 
pregnant women attending antenatal care in Eastern Africa 
was found to be 16.79%. Our result is in line with previous 
findings in Ethiopia (15.37%) [27]. In contrast to our findings, 
significantly higher pooled prevalence of significant 
bacteriuria has been reported in sub-Saharan Africa (32.12% 
versus 16.79%) [28]. Lower finding of significant bacteriuria 
among pregnant women attending antenatal care has 
been reported from another study done in Ethiopia (14.50% 
versus 16.79%) [29]. Also, a little bit lower prevalence of 
significant bacteriuria has been reported in pregnant women 
with bacteriuria in Ethiopia (15 % versus 16.79%) [30]. These 
may be connected to the various prenatal variables that 
are avoidable and modifiable. Anemia, lowered immunity, 
sexual activity, early marriage, lower socioeconomic strata, 
multiparity, and gestational age are a few of these [31].

Up to 40% of pregnant women with untreated asymptomatic 
bacteriuria gradually develop acute pyelonephritis, which has 
all the accompanying deleterious effects on the mother and 
the fetus [32]. In this meta-analysis study, the proportion of 
pregnant women who developed asymptomatic bacteriuria 
was 61%. Significantly lower findings were observed 
in previous findings in Ethiopia [33]. The magnitude of 
asymptomatic bacteriuria found in this study is significantly 
higher compared to findings in study done in Africa (11.1% 
versus 61%) [34]. Moreover, the prevalence of asymptomatic 
bacteriuria was found high in this study compared to studies 
done in Latin America (18.45%) [35]. The difference from 
latter study may be due to difference in study populations. 
In this study, the prevalence of symptomatic UTI was found 
to be 22%. This finding is higher compared to other study 
findings done in Ethiopia (6%) [33]. The possible explanation 
for this is, most of the study participants in the present study 
(93.8%) were in the 2nd and 3rd trimesters of pregnancy. The 
risk of acquiring bacteriuria during pregnancy increases with 
gestational age from 0.8% in the 12th week to 1.93% at the end 
of pregnancy [12].

In this meta-analysis, Gram negative bacteria accounted for 

78% of culture-positive urine samples. However, Gram positive 
accounts for a relatively small proportion. This might be 
because Gram negative bacteria have a special structure called 
pilus adhesions that aid in attachment to uroepithelial cells 
and shield the bacteria from urine lavage, allowing for tissue 
invasion and multiplication that leads to invasive infection 
and pregnancy-related pyelonephritis. The Proportion of 
Gram-negative bacteria found in this study is high compared 
to findings in studies done in Ethiopia (64% versus 78%) [33] 
and another study done in Ethiopia by Getaneh et al., (55% 
versus 78%) [36]. 

In this meta-analysis, E. coli was the first most common 
bacterial isolate, which accounts for 43% of all isolates. 
Many studies reported E. coli as the first most common 
bacteria isolated from the urine culture of pregnant women 
[27,28,32,37–39]. The second common etiologic agent of 
bacteriuria isolated from pregnant women was Staphylococcus 
aureus which accounts for 20% of all isolated bacteria. Unlike 
this, the study done in Ethiopia by showed that the second 
common etiologic agent of bacteriuria isolated from pregnant 
women was CONs which accounts for 22% of all isolated 
bacteria [32]. K. pneuomonae which accounts for 16% of all 
isolated bacteria, was the third most frequent bacteria in this 
study. However, some studies showed that K. pneuomonae is 
the second common etiologic agent of bacteriuria isolated 
from pregnant [37–39]. Bacterial causative agent of UTIs might 
vary geographically and even over time within a population 
[40].

In this meta-analysis, overall MDR was observed among 
91% of all isolates. However, the proportion of MDR was 
found slightly high in this study compared to studies done 
in Ethiopia (89%) [32]. The increased frequency of ESBL-
producing isolates by various gram-negative bacterial isolates 
was the cause of the higher record of MDR that was reported 
from this study. This makes sense because a large number of 
the isolates that produce these enzymes are also resistant to 
trimethoprim, quinolones, and aminoglycosides. Additionally, 
plasmids frequently co-express other resistance mechanisms 
[26]. 

Strength and limitations 

The main strength of this meta-analysis is that it was the 
first to be reported from East Africa. The authors used a pre-
specified protocol for search strategy, data abstraction, and 
quality assessment. The included studies were low risk of 
bias based on JBI quality assessment checklist. Moreover, we 
employed subgroup analysis based on study country and year 
of publication and sensitivity analysis to identify the small 
study effect and the risk of heterogeneity. In this meta-analysis, 
there is also significant publication bias, which is graphically 
assessed using funnel plots and statistically checked for 
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the presence of a small study effect using the Egger test, 
affecting the interpretation of the findings. Furthermore, the 
reader should be aware that the protocol for this study was 
made public and registered on Prospero (with registration 
number:--), which could lead to avoid bias.

Conclusion

This meta analysis's findings indicated that pregnant women 
in the East Africa had substantial bacteriuria. E coli was the 
most common bacterial isolate. The second most common 
etiologic agent of bacteriuria isolated from pregnant women 
was Staphylococcus aureus. K. pneuomonae was the third most 
frequent bacteria in this study. 

The overall observed MDR was high. The high prevalence 
of bacteriuria in the East Africa’s pregnant women serves as 
a warning to clinicians to check for the disease at least once 
during antenatal care using a urine culture, and to intervene if 
the results turn out positive. Given the high prevalence of drug 
resistance, frequent epidemiological surveillance of antibiotic 
resistance is necessary, along with the implementation of 
effective infection control and stewardship programs.
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