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Abstract

Background

Urinary tract infection is a major public health problem in developing countries among immu-
nocompromized populations where there are limited health-care services. People living with
human immunodeficiency virus (HIV) are more likely to develop urinary tract infections (UTI)
due to the suppression of theirimmunity. There is no single representative figure as well as
the presence of significant heterogeneity among studies conducted on people living with
HIV in Ethiopia. Hence, this study tried to pool the magnitude of UTI among people living
with HIV in Ethiopia.

Method

To find relevant studies, researchers looked through Web of Science, Science Direct,
PubMed, EMBASE, the Cochrane Library, Google Scholar, and Worldwide Science. The I
statistic was used to examine for heterogeneity among the studies that were included. To
evaluate the pooled effect size across studies, a random-effects model was used. The pres-
ence of publication bias was determined using a funnel plot and Egger’s regression test.
STATA™ version 14.0 software was used for all statistical analyses.

Results

A total of 7 studies with 2257 participants were included in this meta-analysis. UTI was
shown to be prevalent in 12.8% (95% Cl: 10.8-14.79, I? = 50.7%) of HIV patients. Being
male (0.35, 95% CI:0.14, 1.02), rural residents(OR:1.41,95% CI: 0.85, 2.34), no history of
catheterization (OR: 0.35, 95% CI: 0.06, 1.85), had no history of DM (OR:0.84, 95% CI:0.12,
0.597) and having CD4 count greater than 200 (OR:0.36 95% CI: 0.06, 2.35) were the
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factors which were the associated factors assessed and having association with UTI among
people living with HIV but not statistically significant.

Conclusions

In Ethiopia, one in every eight HIV-positive people is at risk of acquiring UTI. Regardless, we
looked for a link between sex, residency, CD4, catheterization history, and DM and UTI, but
there was none. To avoid this phenomina, every HIV patient should have a UTI examination
in every follow-up.

Introduction

Urinary tract infection (UTI) is caused by the bacterial invasion which can multiply in the uri-
nary tract system [1]. The burden of UTT is increasing among people living with HIV due to
the immunocompromization secondary to the viral infection and the immune system can no
longer fight against invading bacteria and resulting bacteriuria [2]. It is commonly classified as
symptomatic and asymptomatic and more than three-fifth (70%) of cases are caused by asymp-
tomatic bacteriuria (ASB) which needs treatment but left untreated it causes about 40% cystitis
and 30% pyelonephritis [3, 4]. Many gram positive and negative bacteria cause urinary tract
infection among adults living with HIV [5, 6]. Those gram-negative bacteria cause UTT are like
Escherichia coli (60-70%), Proteus mirabilis (5-10%), Klebsiella pneumoniae (10%) and Pseu-
domonas aeruginosa (2-5%) and gram positive bacteria like Staphylococci (saprophyticus and
aureus), Streptococcus pneumonia, Haemophilus influenza, Citrobacter freundii, and Entero-
coccus faecalis [1, 7-9].

The predisposing factors to UTI are low socioeconomic status, increasing age, urinary tract
anomalies, previous treatment for UTI, other medical conditions like diabetes, and immune
compromised condition like HIV/AIDS and spinal cord injuries [10].

Improving knowledge on the prevalence, spectrum of bacterial uropathogen, and associated
factors of urinary tract infections among pregnant women living with HIV could substantially
improve the current diagnostic and treatment guidelines for better prognosis of pregnant
women living With HIV. For policy maker and program planner, it is important to have
insight or information on the magnitude, spectrum of bacterial uropathogen, and factors asso-
ciated with urinary tract infection among pregnant women living with HIV.

Although various primary studies have showed that the frequency of UTI among HIV
patients is high and treatment choices are limited, their findings have revealed significant vari-
ance in the prevalence of UTI in Ethiopia. Given this, it is critical to thoroughly comprehend
the extent of the UTI problem in the region. As a result, the goal of this research was to deter-
mine the overall prevalence of UTI and its associated factors among HIV patients in Ethiopia.
This discovery provides a scientific foundation for a better understanding of the prevalence of
UTI in HIV patients and aids in the development of effective prevention methods.

Methods
Data source and search strategy

We searched the Web of Science, Science Direct, PubMed, EMBASE,Cochrane Library, Goo-
gle Scholar, Addis Ababa digital library, and Worldwide Science databases for literature on the
topic. Up until August 18, 2021, the condition, context, and population keywords were merged
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using Boolean terms to search the Pubmed database for published reports of urinary tract
infection among people living with HIV in Ethiopia. As a result, after the two authors (MYB
and MD) searched the source articles independently using the following search keywords and
MeSH phrases paired with Boolean words, (((("adult"[MeSH Terms] OR "adult"[All Fields]
OR "adults"[All Fields] OR "adult s"[All Fields]) AND "people living with hiv'[Text Word])
OR (("anti retroviral agents"[Pharmacological Action] OR "anti retroviral agents"[MeSH
Terms] OR ("anti retroviral"[All Fields] AND "agents"[All Fields]) OR "anti retroviral agent-
s"[All Fields] OR "antiretroviral"[All Fields] OR "antiretrovirally"[All Fields] OR "antiretrovir-
als"[All Fields]) AND "user"[Text Word]) OR ((("people s"[All Fields] OR "peopled"[All
Fields] OR "peopling"[All Fields] OR "persons"[MeSH Terms] OR "persons"[All Fields] OR
"people"[All Fields] OR "peoples'[All Fields]) AND ("lived"[All Fields] OR "lives"[All Fields]
OR "living"[All Fields] OR "livings"[All Fields])) AND "HIV"[MeSH Terms])) AND (("urinary
tract infection"[Text Word] OR "urinary tract infections"[Text Word] OR "UTI"[Text Word]
OR "Bacteriuria"[Text Word] OR "urinary tract infections"[MeSH Terms]) AND "Ethiopia"[-
Text Word])) OR "Ethiopia"[MeSH Terms] (Table 1), the presence of conflicts between two
authors searching articles were resolved by discussing and reaching on an agreement in the
presence of a third author (GMB). MYB and SDH used conventional Microsoft Excel spread-
sheets adapted from JBI to extract data from the included papers, which were then imported
into STATA™ version 14.0 for further management and analysis. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) were used to format this system-
atic review and meta-analysis [11].

Eligibility criteria

We used the following criteria to include studies for this study: (1) observational studies that
reported a prevalence of UTI among HIV/AIDS patients in Ethiopian adults; (2) articles pub-
lished in peer-reviewed journals or grey literature; and (3) articles published in English
between the start of the study and August 18, 2021. We excluded studies if (1) they were not
fully accessible and (2) case series conducted on urinary tract infection among adult Ethiopian
living with HIV.

Operational definition

UTI. Is the presence of pathogenic bacteria in considerable numbers within the urinary
system (> 10> CFU/ML) [12].

Table 1. Pubmed searching history.

Search | Search terms Items

1 (((((((Urinary tract infection[Text Word]) OR (Urinary tract infections[Text Word])) OR (UTI[Text Word])) OR (Bacteriuria[Text Word])) 16,437
OR (Urinary tract infection[MeSH Terms]) Condition

2 ((((((((Adult people living with HIV[Text Word])) OR (Antiretroviral user[Text Word])) OR (people living with HIV[MeSH Terms])) 275
Population

3 (((("adult"[MeSH Terms] OR "adult"[All Fields] OR "adults"[All Fields] OR "adult s"[All Fields]) AND "people living with hiv"[Text Word]) 14,960

OR (("anti retroviral agents"[Pharmacological Action] OR "anti retroviral agents"[MeSH Terms] OR ("anti retroviral"[All Fields] AND
"agents"[All Fields]) OR "anti retroviral agents"[All Fields] OR "antiretroviral"[All Fields] OR "antiretrovirally"[All Fields] OR
"antiretrovirals"[All Fields]) AND "user"[Text Word]) OR ((("people s"[All Fields] OR "peopled"[All Fields] OR "peopling"[All Fields] OR
"persons"”[MeSH Terms] OR "persons"[All Fields] OR "people”[All Fields] OR "peoples"[All Fields]) AND ("lived"[All Fields] OR "lives"[All
Fields] OR "living"[All Fields] OR "livings"[All Fields])) AND "HIV"[MeSH Terms])) AND (("urinary tract infection"[Text Word] OR "urinary
tract infections"[Text Word] OR "UTI"[Text Word] OR "Bacteriuria"[Text Word] OR "urinary tract infections"[MeSH Terms]) AND
"Ethiopia"[Text Word])) OR "Ethiopia"[MeSH Terms]

https://doi.org/10.1371/journal.pone.0264732.t001
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Outcome of interest

There are two key outcomes of interest in this study. The first was the prevalence of urinary
tract infection among HIV-positive adults, and the second was the associated factors of urinary
tract infection among HIV-positive adults in Ethiopia, both of which were described in the
original study. Asymptomatic bacteriuria is described as the presence of a substantial amount
of bacteria in the urine despite the absence of clinical signs or symptoms of a urinary tract
infection [13].

Study selection

During searching in the advanced pubmed, all the identified articles were uploaded into
EndNote version 8.2, and duplications were removed. Screening by titles and abstracts
were done by two reviewers (MYB and MD) for assessment against the inclusion criteria
for the review. The full text of the selected article was assessed in detail against the inclusion
criteria by two reviewers (MYB and MD). After reading of the full text, studies were
excluded in this systematic review and Meta analysis since which did not meet the inclu-
sion criteria were recorded and reported in the systematic review. The presence of dis-
agreements between the reviewers were resolved through discussion in the presence of
third researcher (GMB).

Data extraction and quality assessment

After identifying the papers to be included, two authors (MYB and SDH) extracted the data
using a Microsoft spreadsheet. The first/corresponding author, publication year, region, study
design, sample size, data collecting period, sampling procedure, prevalence of UTI with its 95
percent confidence interval (CI), and associated factors (sex, residence, CD4 count, history of
catheterization and diabetes millitus) were all extracted from each included study. In the pres-
ence of the third author (GMB), the consistency of the extracted data by the two authors was
ensured, and any disagreements during data extraction were resolved through group consen-
sus. The methodological quality of each included study was assessed using the Newcastle-
Ottawa Scale [14]. Representativeness, response rate, method of measuring outcomes, subject
comparability, and the suitability of the statistical test used to evaluate the data are all assessed
using this instrument. Any conflicts concerning each article were resolved collaboratively by
all authors, who each presented their point of view, and the final decision was achieved by con-
sensus (S1 File).

Risk of bias assessment

All included studies were subjected to a risk of bias evaluation established by Hoy et al. [15]
to examine the external and internal validity of nonrandomized studies in meta-analyses.
The Hoy score is a ten-point scale that categorizes research as "high risk of bias" (total
score <4), "moderate risk of bias" (total score 5-7), or "low risk of bias" (total score 8-10)
(S2 File). The risk of bias assessment of the included studies was done by two authors
(MYB& GMB).

Heterogeneity and publication bias

To investigate heterogeneity between studies, Cochran’s Q and I” statistics were used [16],
which estimates the percentage of total variation across studies due to true differences
between-studies rather than chance, with I? values of 25, 50, and 75 percent, respectively, rep-
resenting low, medium, and high heterogeneity. Subgroup analysis and Meta-regression
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Articles found from international database
Pubmed(n=31671), others ( n=10,342)
(n =42,013)

Articles found from grey literatures

Google scholar (n=4780), Addis Ababa

digital liberary (n =21)
N=4801

m [ Identification }

y

Records after duplicates removed

18564

Duplicated records removed
(N =28250)

Records excluded by irrelevant tittle

h

Number of records screened (n =14)

Number of full-text articles assessed for

eligibility (n = 14)

to the inclusion criteria (n =18530)
Articles exclude by reading full
abstract, (n =20)

Number of articles included

(n=7)

Fig 1. PRISMA flow diagram for selection of the included studies.
https://doi.org/10.1371/journal.pone.0264732.g001

Exclude after full article evaluation (n=7)

1. conducted in other country (1)

2. studies includes on females (4)

3. studies include only below 15 years
@)

analysis were used to look into the origins of heterogeneity. Each study’s effect on the overall
prevalence was also subjected to a sensitivity analysis. Visual inspection of funnel plots and the
objective use of Egger’s test were used to determine publication bias [17].
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Publication %

Authors year ES (95% ClI) Weight
1
1

Netsanet Nigusse et al 2020 —_— 10.30 (6.32, 14.28) 13.50
1
1

Serkadis Debalke,etal 2014 — 12.00 (9.05, 14.95) 17.81
1
1
1

Genet Molla et al 2016 — & 11.30 (8.37, 14.23) 17.91
1
1

Dadi Marami et al 2019 , ——<—— 18.00(13.98,22.02) 13.34
1
1

Yemisrach Getu, etal 2017 —r—+——— 1575(10.19,21.31) 895
:
1

Agersew Alemu, et al 2013 — 10.70 (7.61, 13.79) 17.14
1
1

Admasu Haile et al 2020 —_—— 14.10 (9.47, 18.73) 11.35
1

Overall (I-squared = 50.7%, p = 0.058) <> 12.80 (10.80, 14.79)  100.00
1
:
1

NOTE: Weights are from random effects analysis -

T E—
0 5 10 15

Fig 2. The pooled prevalence of urinary tract infection among people living with HIV in Ethiopia.

https://doi.org/10.1371/journal.pone.0264732.9002

Data management and analysis

Because we expected significant differences in UTI prevalence estimates among the included
studies, we utilized the DerSimonian-Laird random-effects models to generate the pooled
prevalence of UTI [18]. The presence and absence of heterogeneity across studies was assessed
using I? and Q tests. A forest plot was used to calculate the pooled effect size (i.e., prevalence)
with a 95 percent confidence interval (CI). STATA™ version 14.0 software was used for all
statistical analyses [19]. The PRISMA checKklist is used to report all of the findings (S3 File). To
identify the source of heterogeneity, subgroup analysis and meta regression were performed.
To identify the factors associated with UTI, sex, residence, CD4 count, history of catheteriza-
tion and DM were performed using meta-regression analysis.

Results
Selection of the studies

The initial search identified 46814 articles, which were catalogued in citation management
software (EndNote X 8.2). Of these, 31671 studies were retrieved from PubMed, Web of Sci-
ence (3500), Google Scholar (4780), Addis Ababa digital library (21), Science Direct (1250),
and EMBASE (2000), Cochrane Library (1590), and Worldwide Science databases (2002). Of
them, 28250 duplicate records were identified and removed. Following removal of duplicate
studies, the titles and abstracts were evaluated, and 18550 studies were excluded based on the
prespecified inclusion criteria. Then, 14 studies were included for further assessment. After
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Publication %
Authors year ES (95% CI) Weight
T
SNNPR !
Netsanet Nigusse et al 2020 —_— 10.30 (6.32, 14.28) 13.50
1
Admasu Haile et al 2020 —— 14.10 (9.47,18.73) 11.35
Subtotal (I-squared = 32.8%, p = 0.223) <> 12.01 (8.30, 15.71)  24.85
i
1
Oromia 1
1
Serkadis Debalke,et al 2014 —_— 12.00 (9.05, 14.95) 17.81

1
Dadi Marami et al 2019 | —&— 18.00 (13.98, 22.02) 13.34
Subtotal (l-squared = 82.0%, p = 0.018) 14.84 (8.97,20.71) 31.15
AA
Genet Molla et al 2016 11.30 (8.37, 14.23) 17.91

1

1

1

|
—-

Yemisrach Getu, etal 2017 —'—0— 15.75 (10.19, 21.31) 8.95

1

1

|
—

1

1

1

1

1

1

1

Subtotal (I-squared = 48.1%, p = 0.165) 12.87 (8.70,17.04) 26.86

Ambhara
Agersew Alemu, etal 2013 10.70 (7.61,13.79) 17.14
Subtotal (I-squared =.%, p =.) 10.70 (7.61,13.79) 17.14

Overall (l-squared = 50.7%, p = 0.058) 12.80 (10.80, 14.79) 100.00

NOTE: Weights are from random effects analysis

Fig 3. Subgroup analysis over region.

https://doi.org/10.1371/journal.pone.0264732.9003

reviewing the full text, four studies conducted out of Ethiopia and among pregnant women
[20-23], one study conducted out of Ethiopia [5, 24] and one study conducted among children
and out of Ethiopia [25] were excluded and 7 articles [26-31] were included for the final analy-
sis (Fig 1).

Baseline characteristics of the study participants

The study contains seven studies that enrolled a total of 2257 people and were conducted
between 2013 and 2020. They were all used to calculate the combined prevalence of UTI
among HIV-positive persons in Ethiopia [26-31]. All of the studies that were considered were
cross-sectional in design. Males and females > 18 years old took part in the investigations. The
number of people that took part in each study ranged from 165 to 467. The frequency of UTI
in HIV patients was determined in several Ethiopian regions; one study from Ambhara [31],
Two from Addis Ababa [28, 30], two from Oromia [27, 29], and two from SNPR [26, 32].
With regard to the sampling technique, three studies [26, 31, 32] used simple random sam-
pling, one study used systematic random sampling, three studies [29], two studies [28, 30]
used convenience sampling, and one study [27] used the conscutative sampling method.
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Publication

Authors year

Systematic random

Netsanet Nigusse et al 2020
Agersew Alemu, et al 2013
Admasu Haile et al 2020

Subtotal (I-squared = 0.0%, p = 0.408)

Simple random
Serkadis Debalke,et al 2014
Dadi Marami et al 2019

Subtotal (I-squared = 82.0%, p = 0.018)

conventional
Genet Molla et al 2016
Yemisrach Getu, et al 2017

Subtotal (I-squared = 48.1%, p = 0.165)

Overall (I-squared = 50.7%, p = 0.058)

NOTE: Weights are from random effects analysis

ES (95% Cl)

10.30 (6.32, 14.28)
10.70 (7.61, 13.79)
14.10 (9.47, 18.73)
11.32(9.16, 13.48)

12.00 (9.05, 14.95)
18.00 (13.98, 22.02)
14.84 (8.97, 20.71)

11.30 (8.37, 14.23)
15.75 (10.19, 21.31)
12.87 (8.70, 17.04)

12.80 (10.80, 14.79)

%
Weight

13.50
17.14
11.35
41.99

17.81
13.34
31.15

17.91
8.95
26.86

100.00

Fig 4. Subgroup analysis over sampling method.
https://doi.org/10.1371/journal.pone.0264732.g004

Urinary tract infection

30

According to the current meta-analysis, the overall prevalence of UTI among people living
with HIV in Ethiopia was 12.8% (95% CI: 10.8-14.79, 12 = 50.7%) (Fig 2).

Subgroup analysis

Subgroup analysis deployed publication year, regions, sample size, sampling method, and

study period was used to find the cause of heterogeneity across the included studies. According
to the results of the subgroup analysis, the pooled prevalence of UTI among HIV-positive peo-
ple ranged from 10.7% in Ambhara to 14.84% in Oromia. So the Oromia region had the highest
pooled prevalence of UTI, followed by Addis Ababa with 12.78, and Amhara with the lowest

pooled prevalence (Fig 3). Simple random sampling had the largest heterogeneity (OR:14, 95%

Table 2. Checking publication bias using egger test.

Std_Eff Coef. Std. Err.
slope 5.86 4.06
Bias 3.69 2.21

https://doi.org/10.1371/journal.pone.0264732.t1002

1.44
1.67

P>[t|
0.209
0.156

[95% Conf. Interval]
-4.58, 16.31
-1.99,9.38

PLOS ONE | https://doi.org/10.1371/journal.pone.0264732  April 1, 2022

8/18


https://doi.org/10.1371/journal.pone.0264732.g004
https://doi.org/10.1371/journal.pone.0264732.t002
https://doi.org/10.1371/journal.pone.0264732

PLOS ONE Magnitude and associated factors of urinary tract infections among adults living with HIV in Ethiopia

Funnel plot with pseudo 95% confidence limits

=5 A
7|\
V2 BN
/ \
/ \
/ \
/ \
/ \
/ \
— / \
/ \
/ \
/ \
/ \
/ o o \
/ ° \
/ \
/ \
o / \
- / ) AN
/ \ i
/ \
/ \
/ ® \
/ \
/ \

/ \

. . A}
cf) -

T T T T
5 10 15 20
logprev

Fig 5. Funnel plot to test publication bias of the 7 studies.
https://doi.org/10.1371/journal.pone.0264732.9005

CI: 8.97-20.7, I* = 82%, p = 0.002), followed by conventional sampling (OR: 12.87, 95% CTI:
8.7-17.04, 1* = 48%, p = 0.165) in terms of sample method (Fig 4).

Meta-regression analysis

Meta-regression analysis was used to determine the cause of heterogeneity for UTT among
people living with HIV by taking into account publication year,sampling method, study
period, region and sample size. However, our findings revealed that none of the covariates
were statistically significant in predicting the presence of heterogeneity (Table 2).

Publication bias

When UTI among HIV-positive patients was analyzed, as shown in Fig 5, a visual evaluation
of the funnel plot revealed that there was no publication bias among the included seven stud-
ies, as seen by the symmetrical distribution of the funnel plot. Similarly, the outcome of Egger’s
test for the presence of publication bias was not statistically significant (P = 0.156) too

(Table 1).

Factors associated with urinary tract infection

Based on this systematic review and Meta-analysis, UTI among people living with HIV in the
Ethiopian context was done on sex, CD4 count, residence, history of catherization, and history
of diabetes milletus. To determine the factors associated with UTT among people living with
HIV in Ethiopia three studies [26, 29, 32] were included. As a result, the pooled effect of three
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Study

Netsanet Nigusse et al

Dadi Marami et al

Admasu Haile et al

%

OR (95% Cl) Weight

+ - 0.17 (0.05, 0.59) 27.48

+ 082 (045, 1.51) 4042

0.27 (0.10, 0.75) 32.11

Overall (-squared = 71.1%, p = 0.031) 037 (0.14, 1.02) 100.00

NOTE: Weights are from random effects analysis

Fig 6. Factor analysis over sex.

I |
.049 1 204
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studies revealed that males living with HIV have a lower risk of UTI than females (OR:0.35,
95% CI: 0.14, 1.02), with statistically significant heterogeneity across studies (I*:71.1%,

P =0.03) (Fig 6). Rural residents are more likely to be exposed to UTI than urban residents
(OR:1.41, 95% CI: 0.85, 2.34), with no statistically significant difference across studies (1% 0.00,
P =0.37) (Fig 7).

Those who have never had a catheterization have a lower risk of obtaining a UTI than those
who have (OR: 0.35, 95% CI: 0.06, 1.86) with statistically significant heterogeneity across stud-
ies (I*: 77.3%, P = 0.01) (Fig 8). Participants in the study who did not have a history of diabetes
millitus had a lower risk of UTI than those who did (OR: 0.84, 95% CI:0.12, 0.597), with statis-
tically significant heterogeneity across studies (I*:0.84, P = 0.001) (Fig 9). In addition to the
foregoing, research participants with CD4 counts larger than 200 had a lower risk of UTI than
those with CD4 counts less than 200 (OR:0.36, 95% CI: 0.06, 2.35) with statistically significant
heterogeneity (1%:93.8%, P = 0.001) (Fig 10).
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Discussions

Urinary tract infection is still a serious public health issue in impoverished nations, including
Ethiopia. Its prevalence is fueled by human immunodeficiency virus infection, which is a sig-
nificant health issue among these populations. About 7 studies with 2257 research participants
were included in this systematic review and meta-analysis. These researches took place
between 2013 and 2020. All of the studies were observational (cross-sectional), and the study
participants were chosen using a simple random, systematic random, and convenience sam-
pling approach. The sample size for each study ranged from 165 to 465 people.

The pooled prevalence of UTI among people living with HIV in Ethiopia was estimated to
be 12.8% (95% CI: 10.8-14.79, I> = 50.7%). This is consistent with the 12.3% figure observed in
aresearch in Northern Tanzania [33].

The finding of our study is lower than study conducted in cameroon (67.4%) [34], 27.7% in
Nigeria [35] and other study in nigeria 25.3% [36], 40.5% in Nigeria [37]. This could be
because in previous studies, nearly half of the study participants [34] had less than 200 CD4
counts, whereas in our study, only one fifth of the study participants had less than 200 CD4
counts, indicating that our study participants’ immune status was relatively intact compared to
the previous one [38]. Study participants with excellent immunity are less likely to get a
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urinary tract infection than those who are immunocompromised [26]. As a result of this, the
magnitude of urinary tract infection in our study is less than the previous one.

In addition to the foregoing, this could be because in the previous study, three fifths of the
study participants [35] were female, whereas in our study, only about two-fifths of the study
participants were female, indicating that the majority of the study participants in our study
were males, who have a lower risk of infection than females (or higher in females because of
pathogen entry is promoted by sexual activity, anatomy (shorter urethra, and closer proximity
of the anus to the vagina), reproductive physiology (pregnancy)) indicating that our study par-
ticipants were less prone to infection [39-41]. As a result, our study found that the burden of
urinary tract infection was lower than the previous one.

Here in our study, those males who are living with HIV have a lower risk of UTI than
females (OR:0.35, 95% CI: 0.14, 1.02), although the difference is not statistically significant. It
had statistically significant association [26], Participants with CD4 counts more than 200
showed a decreased risk of UTT than those with CD4 counts less than 200 (OR:0.36, 95% CI:
0.06, 2.35) but not statistically significant association in our study although having statistically
significant association in a study conducted in Cameroon [34]. In addition to the above, those
study participants who have never had a catheterization have a lower risk of obtaining a UTI
than those who have (OR: 0.35, 95% CI: 0.06, 1.86) because Catheters put into the bladder
cause nosocomial urinary tract infection (UTI) by allowing direct inoculation of microorgan-
isms into the bladder during insertion or during post-insertion manipulation of the catheter

PLOS ONE | https://doi.org/10.1371/journal.pone.0264732  April 1, 2022 12/18


https://doi.org/10.1371/journal.pone.0264732.g008
https://doi.org/10.1371/journal.pone.0264732

PLOS ONE

Magnitude and associated factors of urinary tract infections among adults living with HIV in Ethiopia

Study

Netsanet Nigusse et al

Dadi Marami et al

Admasu Haile et al

%

OR (95% Cl) Waight
1
:
1
: N 2.87(0.73, 11.27) 3210
1
:
1

—e——o— 1.82(0.62, 5.30) 34.17
1
1
|
i 0.12 (0.04, 0.37) 33.73
1
1

1
Overall (I-squared = 87.9%, p = 0.000) | > 0.84(0.12,5.97) 100.00
I

NOTE: Weights are from random effects analysis

T T
.0377 1 26.5

Fig 9. Factor analysis over catheterization.

https://doi.org/10.1371/journal.pone.0264732.9009

or its drainage system. Furthermore, by causing mucosal irritation and providing a biofilm
surface for bacterial adhesion, these devices encourage colonization [42], although having sta-
tistically significant association. Finally, our study showed that participants who did not have a
history of diabetes millitus had a lower risk of UTI [43] than those who did (OR: 0.84, 95%
CI:0.12, 0.597), although having statistically significant association.

Limitation of this study

As a result of the study’s findings, the study participants were drawn from seven studies in
Ambhara, Oromia, Addis Ababa, and SNNRP, suggesting that they may not accurately reflect
the country’s public health problem. Because we included study publications written in
English, the number of people affected may be lower.

Conclusions

In Ethiopia, one out of every eight HIV-positive patients has a possibility of developing UTI.
Regardless, we looked for a link between sex, residency, CD4, catheterization history, and DM
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Fig 10. Factor analysis over diabetes mellitus.
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and UTI but there was none. To avoid this phenomina, every HIV patient should have a UTI
examination in every follow-up.
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