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Background: Different physiologic changes that occur during pregnancy, such as Hydroureter, dilatation of
the renal pelvis, glycosuria and aminoaciduria, and low urine production predispose pregnant women for
ascending urinary tract infection. Globally, 2% to 15% of the pregnant women have urinary tract infection
without specific symptoms. Therefore, this study aimed to estimate the prevalence of asymptomatic bacteri-
uria (ABU) in pregnant women in Africa.
Methods: Systematic search of published studies done on PubMed, EMBASE, Web of Science, SCOPUS, Psy-
chinfo, CINAHL, and google scholar for gray literature. All published observational studies until October 30,
2020 were included. This meta-analysis follows the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. Quality of studies was assessed by modified Newcastle-Ottawa Scale
(NOS). Meta-analysis was carried out using a random-effects method with the double arcsine transformation
approach using the STATA™ Version 14 software. Trim and fill analysis was done to correct presence of sig-
nificant publication bias. The study protocol is prospectively registered on PROSPERO, registration number
CRD42020212601.
Findings: From 3393 obtained studies, 48 studies from 12 African countries involving 15, 664 pregnant
women included in this Meta-analysis. The overall pooled prevalence of asymptomatic bacteriuria among
pregnant women in Africa after correction for publication bias by trim and fill analysis was found to be 11.1%
(95% CI: 7.8, 14.4). The most common bacterial isolates involved in the etiology of ABU was Escherichia coli
with pooled prevalence 33.4% (95% CI: 27.3 - 39.4)
Interpretation: Asymptomatic bacteriuria is substantial among pregnant women in Africa. Therefore, all preg-
nant women should be tested for the presence of asymptomatic bacteriuria. A screening program must be
based not only on the incidence but also on a cost-efficacy evaluation and a microbiological evaluation.
Funding: There was no funding source for this study.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Due to the hormonal and physiological changes during preg-
nancy; women'’s are more susceptible to infections. Different physio-
logic changes that occur during pregnancy, such as Hydroureter,
dilatation of the renal pelvis, glycosuria and aminoaciduria, were
responsible for the stasis of urine and create the best medium for the
growth of different species of bacteria [1,2]. Also, low urine osmolal-
ity due to physiologic change facilitate bacterial colonization and
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increase ascending infection increased in addition to the dysfunc-
tional vesicoureteral reflux and ureteric valves [2].

Asymptomatic bacteriuria (ABU) in pregnancy is defined as the
presence of > 100,000 colony-forming units (CFU) /ml of urine taken
from a clean catch midstream urine specimen in the absence of spe-
cific symptoms of acute urinary tract infection [1,3]. Globally, it hap-
pens in 2% to 15% of all pregnancies [3]. Pregnancy boosts the
progression from asymptomatic to symptomatic bacteriuria. Due to
this, ABU is a main risk factor for the development of urinary tract
infections (UTIs) [4,5].

The most common organism responsible for 75—90% of bacteri-
uria in pregnancy is Escherichia coli [5,6]. Other microbial agents
include, Proteus mirabilis, group B Streptococcus, Pseudomonas
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Research in context

Evidence before this study

We systematically searched PubMed, EMBASE, Web of Science,
SCOPUS, Psychinfo, and CINAHL to identify published studies. Grey
literature searching done by Google and Google Scholar. All pub-
lished observational studies written in English language, published
until October 30, 2020 and studies that reported the prevalence of
asymptomatic bacteriuria among pregnant women in Africa were
included. The overall pooled prevalence of asymptomatic bacteri-
uria among pregnant women in Africa after corrected for Duval
and Tweedie’s trim and fill analysis and was found to be 11.1%
(95% Cl: 7.8, 14.4).

Added value of this study

Our study confirmed that the prevalence of asymptomatic bacteri-
uria among pregnant women was significant and Escherichia coli is
the most common bacterial isolates involved in the etiology of
ABU.

Implications of all the available evidence

The findings may have great clinical implication on importance of
testing all pregnant women for the presence of asymptomatic bac-
teriuria and microbiological evaluation.

aeruginosa, Klebsiella pneumoniae, Streptococcus saprophyticus, Staph-
ylococcus aureus, and Enterococcus faecalis [7].

The maternal and fetal outcomes related to ABU are numerous.
Untreated ABU result in abnormal maternal outcomes such as devel-
opment of pyelonephritis in 20—50% of cases [1,4—6, 8,9], higher rate
of preterm labor, chronic infection resistant to drugs, preeclampsia,
anemia, chorioamnionitis, endometritis and UTI in the postpartum
period [2,5,7,8]. Fetal complications associated with ABU include pre-
maturity, Intrauterine growth restriction (IUGR), low birth weight,
increase in perinatal mortality, stillbirth, mental retardation and
development delay [2,4,5].

Maternal and fetal complications that may arise due to infection
can be prevented by timely detection and treatment [1,4,8]. Urine
culture is the gold standard diagnostic technique for ABU which
occurs during pregnancy [5]. It's recommended that three up to seven
days antibiotics therapy reduces the risk of symptomatic UTI by 80 to
90% [4]. Also, antimicrobial treatment of ABU will reduce the risk of
risk of having a low birth weight baby from 15% to 5% and pyelone-
phritis from 20 to 35% to 1-4% [2].

Since the risk of asymptomatic bacteriuria was increased by prior
history urinary tract infection, pre-existing diabetes mellitus,
increased parity, and low socioeconomic status [10]; understanding
the magnitude and bacterial isolates of asymptomatic bacteriuria in
Africa is important in reducing the complications related to it. Even
though, there were several studies conducted on the prevalence of
asymptomatic bacteriuria, there are disagreements on the result of
the studies. Therefore, this meta-analysis was aimed to estimate the
overall prevalence of asymptomatic bacteriuria among pregnant
women in Africa.

2. Methods
2.1. Study protocol
The study protocol was registered and published in the PROSPERO

international prospective register of systematic reviews with regis-
tration number (CRD42020212601). This systematic review and

meta-analysis followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines for literature search
strategy, selection of studies, data extraction, and result reporting
[11]. To download, organize, review, and cite related articles Endnote
(version X8) reference management software for Windows was used.

2.2. Study design and search strategy

We systematically searched PubMed, EMBASE, Web of Science, SCO-
PUS, Psychinfo, and CINAHL to identify published studies. The following
search key terms were used to include studies from above mentioned
database: “pregnant women”, “pregnant mother”, “pregnancy”, “Urinary
tract infection”, “bacteriuria”, “UTI", “asymptomatic bacteriuria”, “bacte-
rial profile”, “Asymptomatic Urinary Tract Infection”, and “Uropatho-
gens”. The Boolean operators (AND and OR) combination were used to
search databases. The PubMed search terms with their Boolean operators
of this review was attached as an additional file (Additional file 1). In
addition, manual hand searching done by Google and Google Scholar to
include studies that reported the prevalence of asymptomatic bacteriuria
among pregnant women in Africa.

” o«

2.3. Study selection

The relevant studies were obtained after titles and abstracts
screening of retrieved record. The screening was done by two inde-
pendent authors (N.A, and T.T) and when the discrepancies occur it
was resolved by the third authors (M.T)

2.4. Eligibility criteria

All published observational studies written in English language,
published until October 30, 2020 and studies that reported the preva-
lence of asymptomatic bacteriuria among pregnant women in Africa
were included.

Studies were excluded if:

1. Studies that reported the prevalence of ABU without laboratory
test

2. Methodologically poor studies with 0—5 points on Newcastle-
Ottawa Scale (NOS) were excluded

2.5. Quality assessment of included studies

The quality of each study was assessed using the modified New-
castle-Ottawa Scale (NOS) for cross-sectional studies [12]. The scale
contains eight sections, and evaluated the included articles based on
the selection, comparability, exposure assessment, and outcome. The
point score and interpretation were: Points of 0—5 considered as low
quality, 6-7 as moderate quality and 8-10 as high quality. We
included articles with a minimum score of 6 on NOS

2.6. Data extraction

We prepared a form in Microsoft Excel 2013 spreadsheet for data
extraction. The format was prepared to extract the following impor-
tant variables from the articles: The first author’s name, publication
year, region, design, type of sample collected, sample size, sampling
method, the prevalence of asymptomatic bacteriuria and microor-
ganisms involved in bacteriuria. The extraction was done by two
independent authors (N.A, and T.T) and any discrepancy that occur
during the extraction process was resolved by a third author (M.T).

2.7. Statistical analysis

An inverse-variance weighted random effects meta-analysis
model using the double arcsine transformation approach [13] was
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used to pool the prevalence of asymptomatic bacteriuria among preg-
nant women in Africa. Statistical analyses were done by using Stata
version 14.0. The heterogeneity test of the studies was assessed using
Higgins I-squared (I%) and p-value. The value of I*> was taken as
0-24% may not be important, 25—-49% indicates moderate heteroge-
neity, 50—75% indicates substantial heterogeneity and over 75% indi-
cates considerable heterogeneity [14]. The Source of heterogeneity
was analyzed by subgroup analysis and Meta-regression. Publication
bias was tested statistically by Egger’s tests and viewed graphically
by the funnel plots. Due to presence of publication bias the result was
corrected by Duval and Tweedie’s trim and fill analysis.

2.8. Ethics approval and consent to participate

Not applicable.
3. Role of the funding source

There was no funding source for this study Result.
4. Search results

Initially, a total of 3393 studies were retrieved from the databases
and manual searching. From this, 30 duplicate were found and removed.
The remaining 3363 articles were screened by their title and abstract
and 3276 irrelevant studies were removed. Eight-seven full-text articles

were assessed for eligibility, and 39 of them were excluded due to not
reporting the outcome of interest, poor methodological quality and not

based on laboratory. Finally, a total of 48 studies fulfilled the inclusion
criteria and enrolled in the study (Fig. 1).

5. Study characteristics

A total of 48 articles with 15, 664 pregnant women from 12 Afri-
can countries was included in this systematic review and meta-analy-
sis. Among included studies 46 were cross-sectional and 2 studies
were case control study design. The sample size across the studies
ranges from 100 [15] to 1830 [16] pregnant women. The highest
number (27) of studies was included from West Africa and only one
study was obtained from the Southern region of Africa. The lowest
prevalence 3.8% of ABU was reported in Uganda [17] and the highest
63.3% was reported from Nigeria [18] (Table 1).

5.1. Prevalence of asymptomatic bacteriuria among pregnant women

The overall pooled prevalence of asymptomatic bacteriuria among
pregnant women in Africa was 18% (95% CI: 15, 21) with heterogene-
ity index (I?) of 97.47% (p < 0.001) (Fig. 2). Since the Eggers test was
found significant, the final pooled prevalence was corrected for Duval
and Tweedie’s trim and fill analysis and was found to be 11.1% (95%
Cl: 7.8, 14.4).

5.2. Subgroup analysis

Subgroup analyses revealed a marked variation in the region of
Africa with highest prevalence 22%% (95% ClI: 17 28) in West Africa
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Fig. 1. PRISMA flowchart diagram of the study selection.




Table 1

Characteristics of the included studies in the systematic review and meta-analysis of asymptomatic bacteriuria among pregnant women in Africa.

N. Awoke et al. / EClinicalMedicine 37 (2021) 100952

No  Authors Name Publication Year Country Region Sample taken Study design ~ Total (N) Sample(n) NOS Prevalence (%)

1 Aboderin AO., et al. [19] 2004 Nigeria West  Clean catch midstream urine cross sectional 196 73 6 37 2(30.4,44.0)
2 Ajayi AB., et al. [20] 2012 Nigeria West  Clean catch midstream urine cross sectional 125 50 6 40(31.4,48.6)
3 Akinloye O., et al. [21] 2013 Nigeria West  Clean catch midstream urine cross sectional 300 63 6 21(16.4, 25.6)
4 Akujobi CO., et al. [22] 2009 Nigeria West  Clean catch midstream urine cross sectional 630 11 7 17.6 (14.6, 20.6)
5 Alfred AO et al. [23] 2013 Nigeria West  Clean catch midstream urine cross sectional 240 33 7 13.8(9.4,18.2)
6 Awolude OA, et al. [24] 2010 Nigeria West  Clean catch midstream urine cross sectional 161 25 6 15.5(9.9,21.1)
7 Banda JM,, etal. [25] 2020 Nigeria West  Clean catch midstream urine cross sectional 136 14 6 10.3(5.2,15.4)
8 Belete MA. et al. [26] 2020 Ethiopia East Clean catch midstream urine cross sectional 244 29 10 11.8(7.8,15.9)
9 Chaula T, etal.[27] 2017 Tanzania East Clean catch midstream urine cross sectional 234 39 10 16 6(11.8,21.4)
10  Chukwu OS,, et al. [28] 2014 Nigeria West  Clean catch midstream urine cross sectional 200 22 8 1(6.7,15.3)
11 Demilie T., et al. [29] 2012 Ethiopia East Clean catch midstream urine cross sectional 330 28 10 .5(5.5,11.5)
12 Derese B, etal. [30] 2016 Ethiopia East Clean catch midstream urine cross sectional 186 11 10 9(2.5,9.3)
13 EdaeM,etal.[9] 2020 Ethiopia East Clean catch midstream urine cross sectional 281 56 10 19 9(15.2,24.6)
14  El-Sokkary M [16] 2011 Egypt North  Clean catch midstream urine cross sectional 1830 361 10 19 7(17.9,21.5)
15  Elzayat MA, etal.[31] 2017 Egypt North  Clean catch midstream urine cross sectional 170 17 9 0(5.5,14.5)
16  Ezechi OC,etal. [32] 2013 Nigeria West  Clean catch midstream urine cross sectional 563 102 6 18 1(14.9,21.3)
17  EzeomelV, etal. [33] 2006 Nigeria West  Clean catch midstream urine cross sectional 430 65 7 15.1(11.7,18.5)
18  Gessese YA, et al.[34] 2017 Ethiopia East Clean catch midstream urine cross sectional 300 53 10 17 8(13.5,22.1)
19  Hagos K, etal.[35] 2015 Eritrea East Clean catch midstream urine cross sectional 200 19 8 .5 (5.4, 13.6)
20 Hamdan HZ, etal. [36] 2011 Sudan East Clean catch midstream urine cross sectional 235 28 9 2(7.9,16.2)
21 Igwegbe AO., et al. [37] 2012 Nigeria West  Clean catch midstream urine Case control 220 43 9 19 5(14.3,24.7)
22 llusanya OA, etal.[15] 2012 Nigeria West  Clean catch midstream urine cross sectional 100 52 6 52(42.2,61.8)
23 Imade PE, et al. [38] 2010 Nigeria West  Clean catch midstream urine cross sectional 1228 556 8 45 3(42.5,48.1)
24 Kamel HA, etal. [39] 2018 Egypt North  Clean catch midstream urine cross sectional 160 7 10 4(1.2,7.6)
25  Kehinde AO,, et al. [40] 2011 Nigeria West  Clean catch midstream urine cross sectional 473 136 7 28 8 (24.7,32.9)
26  KoffiKAetal. [41] 2020 Coted’Ivoire  West  Clean catch midstream urine cross sectional 987 76 10 .7(6.0,9.4)
27  Llabi Ak, etal. [42] 2015 Ghana West  Clean catch midstream urine cross sectional 274 15 7 5(2.8,8.2)
28  Masinde, A, et al. [43] 2009 Tanzania East Clean catch midstream urine cross sectional 247 32 10 3(8.8,17.2)
29  MayanjaR, et.al. [44] 2016 Uganda East Clean catch midstream urine cross sectional 385 47 10 12 2(8.9,15.5)
30  Mokube MN,, et al. [45] 2013 Cameroon  West  Clean catch midstream urine cross sectional 102 24 8 23 5(15.3,31.7)
31 Mwei MK, et al. [46] 2018 Tanzania East Clean catch midstream urine cross sectional 300 26 7 .7 (5.5,11.9)
32  Nteziyaremye].,etal. [17] 2020 Uganda East Clean catch midstream urine cross sectional 587 22 10 .8(2.3,54)
33  Obirikorang C, etal.[47] 2012 Ghana West  Clean catch midstream urine cross sectional 200 19 6 .5(5.4,13.6)
34  OgbaOM, etal. [48] 2016 Nigeria West  Clean catch midstream urine cross sectional 120 27 6 22 5(15.0,30.0)
35  QOjide CK, etal. [49] 2020 Nigeria West  Clean catch midstream urine cross sectional 265 28 7 10.6 (6.9, 14.3)
36 Oko]JO,etal.[50] 2017 Nigeria West  Clean catch midstream urine cross sectional 350 83 8 23.7(19.2,28.2)
37  OkonKO,etal. [18] 2012 Nigeria West  Clean catch midstream urine cross sectional 150 95 8 63 3(55.6,71.0)
38  Okorondu SI, etal. [51] 2013 Nigeria West  Clean catch midstream urine cross sectional 100 40 6 40(30.4, 49.6)
39 OliAN,etal [52] 2010 Nigeria West  Clean catch midstream urine cross sectional 357 82 7 23(18.6,27.4)
40 OnuFA,etal. [53] 2015 Nigeria West  Clean catch midstream urine cross sectional 300 74 8 24 7(19.8,29.6)
41  Onyango HA, etal. [54] 2018 Kenya East Clean catch midstream urine cross sectional 210 9 9 .3(1.6,7.0)
42  Tadesse A, etal.[55] 2001 Ethiopia East Clean catch midstream urine cross sectional 173 17 9 8(54,14.2)
43 Tadesse S., et al. [56] 2018 Ethiopia East Clean catch midstream urine cross sectional 259 55 10 21 2 (16.2,26.2)
44  TayeS,etal [57] 2018 Ethiopia East Early morning midstream cross sectional 118 26 10 22(14.5,29.5)
45  Tolulope A, et al. [58] 2015 Nigeria West  Clean catch midstream urine cross sectional 138 35 7 25 3(18.1,32.6)
46  Turpin CA, etal. [59] 2007 Ghana West  Clean catch midstream urine cross sectional 220 16 6 3(3.9,10.7)
47  Wabe YA. etal. [60] 2020 Ethiopia East Clean catch midstream urine cross sectional 290 49 10 16 9 (12.6,21.2)
48  Widmer TA, etal. [61] 2010 S.Africa South  Clean catch midstream urine Case control 360 30 7 .3 (5.5,11.2)

with heterogeneity index (I?) of 98.34%(p < 0.001) and the lowest
prevalence 11% (95% CI: 1, 22) in North Africa (Fig. 2 and Fig. 3).

5.3. Meta regression

To identify the source of heterogeneity Meta-regression was con-
ducted using year of publication and sample size as a covariate. It
was indicated that there is no effect of year of publication and sample
size on heterogeneity between studies (Table 2).

6. Publication bias

The presence of publication bias was evaluated graphically by fun-
nel plots and statistically tested for the presence of small study effect
by Egger test. The funnel plot indicated the presence of publication
bias as the graph appear asymmetrical (Fig. 4) and after adjusting for
publication bias by trim and fill analysis the funnel plot appeared
symmetrical (Fig. 5). The presence of small study effect was evident
by Egger test with p < 0.001.

6.1. Type of bacterial isolates

Sixteen different types of bacterial isolates were extracted from
studies included in this systematic review and meta-analysis. The
most common bacterial isolates involved in the etiology of ABU in
this systematic review and meta-analysis was E. coli with pooled
prevalence 33.4% (95% Cl: 27.3 - 39.4) (Table 3).

7. Discussion

The estimated pooled prevalence of asymptomatic bacteriuria
among pregnant after correction for Duval and Tweedie’s trim
and fill analysis was found to be 11.1% (95% CI: 7.8, 14.4) in
Africa. This was higher than a similar systematic review and
meta-analysis conducted in Iran, which reported the prevalence
of 0.13% [62]. Also, our meta-analysis was higher than a report
from the Infectious Diseases Society of America, which depicted
the prevalence ranged from 2%—7% [63]. This might be due to dif-
ference in socio economic status. Also several factors were iden-
tified to vary the prevalence of ABU such as urinary tract
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Asymptomatic bacteriuria among pregnant women in Africa

Authors Publication %
Name Year ES (95% Cl) Weight
West 1
Aboderin AO., et al., 2004 ! —i— 0.37 (0.30, 0.44) 1.99
Ajayi AB., et al. 2012 ! —a— 0.40 (0.31, 0.49) 1.87
Akinloye O., et al. 2013 - 0.21 (0.17, 0.26) 2.10
Akujobi CO., et al. 2009 | : 0.02 (0.01, 0.03) 2.20
Alfred AO et al. 2013 == 0.14 (0.10, 0.19) 2.11
Awolude OA,, et al. 2010 —ﬂ— 0.16 (0.10, 0.22) 2.05
Banda JM., et al. 2020 i, 0.10 (0.06, 0.17) 2,07
Chukwu OS., et al. 2014 Be ol 0.11 (0.07, 0.16) 2.11
Ezechi OC., et al. 2013 - i 0.18 (0.15, 0.22) 2.15
Ezeome IV., et al. 2006 x 0.15(0.12, 0.19) 2.14
Igwegbe AO., et al. 2012 ~i— 0.20 (0.15, 0.25) 2.07
llusanya OA., et al. 2012 ! —— 0.52 (0.42, 0.62) 1.79
Imade PE., et al. 2010 : K 0.45 (0.42, 0.48) 2.16
Kehinde AO., et al. 2011 , 0.29 (0.25, 0.33) 212
Koffi KA et al. 2020 -, 0.08 (0.06, 0.10) 2.19
Labi Ak., et al. 2015 = 0.05 (0.03, 0.09) 2.16
Mokube MN., et al. 2013 —— 0.24 (0.16, 0.33) 1.90
Obirikorang C., et al. 2012 = o 0.09 (0.06, 0.14) 212
Ogba OM., et al. 2016 —i— 0.22 (0.15, 0.31) 1.94
Ojide CK,, etal. 2020 E 1 0.11 (0.07, 0.15) 213
Oko JO.,, et al. 2017 - 0.24 (0.19, 0.29) 210
Okon KO., et al. 2012 ! —— 0.63 (0.55, 0.71) 1.93
Okorondu SI., et al. 2013 : —— 0.40 (0.30, 0.50) 1.81
Oli AN,, et al. 2010 - 0.23 (0.19, 0.28) 2.11
Onu FA., etal. 2015 = 0.25 (0.20, 0.30) 2,08
Tolulope A., etal. 2015 —i— 0.25 (0.18, 0.33) 1.96
Turpin CA,, etal. 2007 B o 0.07 (0.04, 0.12) 2.14
Subtotal ("2 = 98.34%, p < 0.001) g 0.22(0.17, 0.28) 55.48
1
East 1
Belete MA. et al. 2020 == 0.12(0.08, 0.17) 212
Chaula T, etal. 2017 =i 0.17 (0.12, 0.22) 2.09
Demilie T, et al. 2012 K 0.08 (0.06, 0.12) 2.15
Derese B., et al. 2016 - ! 0.06 (0.03, 0.10) 214
Edae M., etal. 2020 ’ 0.20 (0.15, 0.25) 2.09
Gessese YA, et al. 2017 4 0.18 (0.14, 0.22) 2.1
Hagos K., et al. 2015 = o 0.09 (0.06, 0.14) 2.12
Hamdan HZ., et al. 2011 e o 0.12(0.08, 0.17) 2.11
Masinde, A, et al. 2009 e = 0.13 (0.09, 0.18) 2.11
Mayanja R., et.al. 2016 -l 0.12 (0.09, 0.16) 215
Mwei MK, et al. 2018 - ! 0.09 (0.06, 0.12) 2.15
Nteziyaremye J., et al. 2020 gl | ! 0.04 (0.02, 0.06) 219
Onyango HA,, et al. 2018 | ! 0.04 (0.02, 0.08) 2.16
Tadesse A, et al. 2001 = m : 0.10 (0.086, 0.15) 2.10
Tadesse S., et al. 2018 i o 0.21 (0.16, 0.27) 2.08
Taye S., et al. 2018 - 0.22 (0.15, 0.31) 1.94
Wabe YA,. et al. 2020 : -i— 0.17 (0.13, 0.22) 2.11
Subtotal (12 =90.29%, p < 0.001) <O 0.12 (0.09, 0.15) 35.93
1
North 1
El-Sokkary M 2011 - | 0.20 (0.18, 0.22) 2.18
Elzayat MA,, et al. 2017 .-_I— : 0.10 (0.06, 0.16) 2.10
Kamel HA., et al. 2018 1 0.04 (0.02, 0.09) 2.15
Subtotal (1A2=.%, p =) <>| 0.11 (0.01, 0.22) 6.43
South :
Widmer TA., et al. 2010 I 0.08 (0.06, 0.12) 2.16
1
1
Heterogeneity between groups: p < 0.001 1
Overall (12 = 97.47%, p < 0.001); ? 0.18 (0.15, 0.21) 100.00
]
I I |
25 ] 75 1
Proportion

Fig. 2. Forest plot showing Subgroup analysis by region and the overall pooled prevalence of asymptomatic bacteriuria among pregnant women in Africa.

anatomic abnormalities, age, previous history of UTI, multiple
pregnancies, diabetes, lack of personal hygiene and socioeco-
nomic status [64].

E. coli was the most common bacterial isolate which cause ABU in
this systematic review and meta-analysis. This is similar with the
report from Infectious Diseases Society of America Guidelines for the
Diagnosis and Treatment of Asymptomatic Bacteriuria in Adults [63]
and WHO [65], and Meta analyses of randomized clinical trials [66].
For health women E. coli had lower levels of virulence factors such as
specific lipopolysaccharide, adhesions, toxins, mobility factors, and

other proteins. But due to physiologic change in pregnancy the strain
might have a higher level of virulence [64].

Although this systematic review and meta-analysis presented up-
to-date evidence on prevalence of ABU in Africa, it might have faced
the following limitations. First, lack of studies from central African
countries and only one study included from South region of Africa,
this may affect the generalizability of the finding to Africa and war-
rants further investigation in central and south regions of Africa on
prevalence of ABU among pregnant women. Secondly, significant
heterogeneity was observed cross-study despite the analysis was
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N

Regions in Africa

Fig. 3. Overall pooled prevalence of asymptomatic bacteriuria among pregnant

women in Africa regions.

Table 2
Meta-regression analysis
heterogeneity.

of factors affecting between-study

Heterogeneity source  Coefficients  Std. Err. P-value
Publication year -0.0722 0.0573 0.214
Sample size —0.0003 0.0006 0.618

conducted on random effect Meta-analysis model to manage it.
Thirdly, there is significant publication bias in this meta-analysis
which is evaluated graphically by funnel plots and statistically tested
for the presence of small study effect by Egger test due to this the
result should be interpreted cautiously. Hence, the pooled prevalence
was corrected by Duval and Tweedie’s trim and fill analysis. Finally,
lack of similar meta-analysis at other continents to compare with our

finding which might have influenced the discussion of our result.
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Fig. 4. Funnel plot to test the publication bias in 48 studies with 95% Confidence limits.
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Fig. 5. Filled funnel plot after adjusting for publication bias with 95% Confidence limits.

The results of this meta-analysis indicated the prevalence of
asymptomatic bacteriuria is substantial among pregnant women in
Africa. Therefore, pregnant women should be screened for bacteriuria
by urine culture at least once in early pregnancy. Positive pregnant
women should receive standard antibiotics regimen and thereafter

Table 3
Type of bacterial isolates extracted from studies included in the systematic review and meta-analysis of asymptomatic bacteriuria among pregnant women in Africa.
S/N Type of microorganisms [Ref] Number of included  Total sample  Pooled prevalence  Study heterogeneity
study size (95% CI) e —
2% P- value
1 E.coli [14-21,23-25,28-34,38,39,42,44-53,55,56,58 -61] 37 2723 33.4(27.3-394) 92.8 < 0.001
2 S. aureus [14—18,20—25,28-30,32—34,38,44,47—53,55,56,58—61] 32 2634 23.9(18.9 — 29.0) 91.6 < 0.001
3 CoNS [18,25,28-30,34,51] 7 453 20.9(8.0-33.8) 91.1 < 0.001
4 Klebsiella Spp [14,17,20-24,29,30,34,38,47,48,51,52,56,58 —60] 19 1673 12.2(8.0-16.5) 90.1 < 0.001
5 S. saprophyticus [49,52,56,59—61] 6 260 11.1(7.314.9) 0 0.524
6 C. albicans [14,15,20,38,49,52,60] 7 1311 10.0(6.6-13.5) 69 0.004
7 S. faecalis [20,33,44,48] 4 212 9.3(0.5-18.1) 85 <0.001
8 Proteus mirabilis [18,23,24,28,32,34,42,44,46,48,50,52,53,56,61] 15 873 9.3(5.6-12.9) 80.7 < 0.001
9 Streptococci species [15,25,28,35,46,49] 6 492 9.0(6.5-11.5) 0 0.504
10 Other coliforms [18,47,53,59] 4 182 8.7(1.1-16.3) 66.1 0.031
11 K. pneumoniae [15,16,18,25,28,31,32,34,35,39,44-46,55,60,61] 16 1050 6.9(3.9-9.9) 72 < 0.001
12 Staphylococcus epidermidis [20,42,55] 3 82 6.7(1.3-12.1) 0 0.730
13 Proteus spp [14,15,17,20,21,29,30,33,34,38,39,49,51,55,58]. 15 1801 6.2(3.8-8.6) 753 < 0.001
14 Pseudomonas spp. [14,16-18,20,28-30,33,38,44,45,48,51,56,58] 16 1375 4.7(3.6-5.8) 31.8 0.108
15 C. freundii [18,28,55,56] 4 173 33(06-59) 0 0.455
16 Enterococcus [16,20,32,35,42,49,59,60,61] 9 345 3.1(1.2-5.1) 6.7 0.379

CoNS*= Coagulase negative Staphylococci.
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periodic screening for recurrent bacteriuria should be undertaken
after therapy.
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