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ABSTRACT
Background and Aims: Opportunistic infections (OIs) associated with HIV are the primary cause of morbidity and mortality

among individuals living with HIV/AIDS. Evaluating the extent of OIs at the national level is essential for developing targeted

interventions and effective control measures. Therefore, the aim of this study was to evaluate the pooled prevalence and identify

the associated factors of OIs among HIV‐positive individuals across all age groups.

Methods: This systematic review and meta‐analysis was conducted following the PRISMA guidelines. It included studies

published in English, research articles conducted in Ethiopia, and articles released between 2013 and 2023. A systematic search

of articles on the prevalence and determinants of OIs among patients living with HIV in Ethiopia was conducted across four

databases (PubMed, ScienceDirect, Scopus, and the Cochrane Library). To evaluate heterogeneity and publication bias, the

study employed Cochran's Q, inverse variance (I2), sensitivity analysis, funnel plots, and Begg and Egger regression tests. The

meta‐analysis was executed using STATA software, version 14.

Results: Of the 207 articles examined, only 26 met the inclusion requirements. The overall prevalence of OIs among HIV‐
positive patients was 42.71% (95% CI: 36.87–48.56). OIs among HIV‐positive individuals were significantly associated with

baseline WHO clinical stage II and above (OR: 2.83; 95% CI: 1.93–3.73), khat chewers (OR: 1.94; 95% CI: 1.21–2.66), poor
adherence to ART (OR: 2.32; 95% CI: 1.51–3.13), and individuals with an initial CD4 number less than 200 cells/mm3 (OR: 2.32;

95% CI: 1.55–3.09).
Conclusion: Chewing khat, poor adherence, low CD4 count, and WHO stage II and above were found to be predictors of OIs. A

constant state of awareness is required for healthcare providers to improve decisions about the proper diagnosis and man-

agement of OIs among HIV‐positive individuals.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original

work is properly cited and is not used for commercial purposes.
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1 | Introduction

Opportunistic infections (OIs) are infections that occur in in-
dividuals with weakened immune systems [1]. Patients with
HIV who have fewer than 200 CD4+ T cells per microliter are at
a higher risk for experiencing these infections. HIV attacks and
destroys human CD4 cells, leading to a reduced immune
response against OIs, including bacterial, fungal, parasitic, viral
infections, and certain types of cancer [2]. More than 90% of
people with OIs play a role in the development of morbidity and
mortality associated with AIDS [3]. Nevertheless, the wide-
spread use of highly active antiretroviral therapy (HAART) and
chemotherapy has had the most significant impact on
decreasing mortality related to OIs [4].

More than 38 million people worldwide live with HIV/AIDS,
with nearly 650,000 deaths in 2021 [5], including 1.7 million
children (under 15 years of age) [6], and according to a 2019
report, almost 95,000 children with HIV‐related deaths occurred
mainly due to OIs [7]. Africa has the highest prevalence of HIV
and the largest number of individuals living with the virus,
exceeding 25 million [8]. Despite Africa comprising 14% of the
global population, sub‐Saharan Africa (SSA) is the region that is
most heavily impacted by this epidemic [9]. Prevalence rates of
OIs among HIV‐positive patients vary considerably across dif-
ferent African countries. For example, research shows preva-
lence rates of 35.0% in Tanzania, 37.1% in Somalia, 51.9% in
Cameroon, 61.7% in Nigeria, and 78.8% in Kenya [10–14].

Morbidity and mortality related to HIV are primarily due to the
underlying immunosuppression caused by the virus, which results
in life‐threatening OIs as the disease progresses [15]. The ongoing
spread of the AIDS pandemic has led to the emergence of new
opportunistic diseases that exploit the immunocompromised con-
dition of individuals infected with human immunodeficiency virus
type 1 (HIV‐1) [16, 17]. HIV‐1 affects the medical, biological, and
pharmacological dimensions of leishmaniasis, while the presence of
Leishmania further complicates HIV‐1 infection. This dual burden
hinders effective treatment strategies and decreases the life ex-
pectancy of patients with AIDS [16, 17]. In vitro studies show that
HIV‐1 infection of monocyte‐derived macrophages (MDMs) typi-
cally hinders their phagocytic abilities [18] and triggers a cytokine
response that results in the release of tumor necrosis factor‐alpha
(TNF‐α), interleukin‐1 (IL‐1), IL‐6, and IL‐8, among others [18]. The
presence of these cytokines significantly influences the infection
and replication of Leishmania during co‐infections [18].

Reduced access to effective HIV treatment, difficulties adhering
to ART, and inadequate medical care are the main causes of
rising OIs rate among HIV‐positive children in developing
nations [19]. Lower technological applications for early detec-
tion, treatment, and prevention of OIs, as well as inadequate
safety measures [20]. In patients living with HIV, OIs can create
potential risks and influence the patient's response to ART
therapy. If not identified and treated promptly, these effects can
lead to a reduced quality of life, accelerated disease progression,
heightened healthcare costs, and an increased likelihood of
treatment failure [21]. The risk factors for developing OIs in
patients with HIV are influenced by exposure to potential
pathogens, the virulence of those pathogens, the level of host
immunity, and the use of antimicrobial prophylaxis. Many of

these OIs are linked to a greater risk of mortality among HIV
patients [22]. Furthermore, individuals suffering from compli-
cations due to opportunistic diseases may experience interrup-
tions in their ART, which can result in a more rapid progression
of HIV disease [23].

In Ethiopia, there are 37,186 people living with HIV. The HIV
prevalence rates in Gambella, Addis Ababa, Dire Dawa, and
Harari are 48%, 34%, 25%, and 24%, respectively [24]. The prev-
alence of OIs is regarded as minor infections until they present
with life‐threatening complications [25]. Some regional studies
have reported a prevalence ranging from 19% to 48%, despite this
in Ethiopia there is lack of nationally representative and com-
prehensive data on the extent of OIs and associated factors [26].
At Debre Markos Referral Hospital, located in East Gojjam,
Ethiopia, the prevalence of OIs among HIV patients on ART
remains high, with oral candidiasis at 11.8%, chronic diarrhea at
9.9%, and tuberculosis at 9.7% [22]. It was associated with age,
WHO stages III and IV, chewing khat, adhering to an ART
regimen, having low hemoglobin levels, and recent weight [27].

According to Woldegeorgis et al. [28], oral candidiasis (25.31%),
pulmonary tuberculosis (22.04%), herpes zoster (14.95%), bac-
terial pneumonia (12.50%), chronic diarrhea (6.66%), and ex-
trapulmonary tuberculosis (5.49%) were the six most frequent
OIs noted in Ethiopia. Ethiopia's geographical location, climate,
and unique biological and cultural characteristics create an
environment conducive to the prevalence of various infections,
including OIs [29]. A wealth of studies have examined OIs in
HIV‐positive individuals in Ethiopia, including one systematic
review and meta‐analysis focused exclusively on adults [28].
However, there has yet to be a comprehensive study that
systematically analyzes data across all age groups. Thus, the
purpose of this study is to compile and provide summary esti-
mates of the available data on OIs and associated factors among
HIV‐positive patients of all age groups in Ethiopia.

2 | Methods

2.1 | Country Profile

Ethiopia spans a total area of 1,000,000 km2 (386,102 sq. miles)
in the Horn of Africa. It shares borders with five countries:
Sudan and South Sudan to the west, Kenya to the south, Dji-
bouti and Somalia to the east, and Eritrea to the north [30]. As
of October 21, 2024, Ethiopia's population is estimated at
133,093,561, based on the latest United Nations data compiled
by Worldometer. This figure represents 1.62% of the global
population, positioning Ethiopia as the eleventh most populous
country in the world [31]. The country has a population density
of 132 individuals per km2, with approximately 22.1% of its
inhabitants (29,204,015 people in 2024) living in urban areas.
The average age in Ethiopia is 18.9 years [31].

2.2 | Search Strategy

This systematic review and meta‐analysis adhered to the Pre-
ferred Reporting Items for Systematic Reviews and Meta‐Analyses
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(PRISMA) guidelines [32]. A systematic search was performed
across various databases, including PubMed, Scopus, Science-
Direct, and the Cochrane Library. Key search terms with Boolean
operations (AND or OR) used were “Prevalence,” “magnitude,”
“epidemiology,” “opportunistic infections,” “risk factors,” “pre-
dictors,” “determinants,” “individuals living with HIV,” “people
with HIV,” “HIV‐positive patients,” “HIV” “HIV/AIDS” and
“Ethiopia.” Study selection was limited to those that provided
clear information on sample sizes, positive sample counts, study
locations, and associated risk factors. Language and time restric-
tions were not taken during the search for studies, and all pub-
lished and unpublished studies up to September 1, 2023 were
included. This method was in line with the study's aim to evaluate
the prevalence and distribution of OIs among HIV‐positive pa-
tients in Ethiopia.

2.3 | Criteria for Inclusion and Exclusion of
Studies

2.3.1 | Inclusion Criteria

In this systematic review and meta‐analysis all studies are
observational encompassed 14 cross‐sectional studies, one case‐
control study, and 11 cohort studies. A total of 26 studies were
reviewed, focusing on HIV‐positive individuals in Ethiopia to
examine the prevalence of OIs and associated risk factors. The

included sources comprised reports published exclusively in
English and primary studies conducted in Ethiopia. The anal-
ysis covered findings from 11 years of research on OIs and their
contributing factors in HIV‐positive patients, with articles
published between 2013 and 2023.

2.3.2 | Exclusion Criteria

This review excluded studies that lacked full‐text access, duplicate
publications, and extensions of analyses from original research.
Additionally, articles with insufficient information, those based on
personal opinions, reports that did not align with the desired
outcomes, qualitative study designs, case reports, unpublished
data, and previous systematic reviews were also omitted.

2.4 | Data Extraction

Data from studies that meet the required criteria were extracted and
recorded in an Excel spreadsheet (Microsoft, Redmond, Washing-
ton, USA). The data extraction protocol includes the name of the
first author, publication year, study setting, sample size, number of
positive cases, prevalence of OIs, and associated risk factors. If the
research was conducted over multiple years in a single location, the
most recent year within that range was selected for analysis.

FIGURE 1 | PRISMA flow diagram showing the eligible studies.
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2.5 | Quality Assessment of Individual Studies

The overall quality of the evidence was assessed using the
GRADE approach (Grading of Recommendations Assessment,
Development, and Evaluation) [33]. Three primary evaluation
methods, each rated at 2 points, were employed to determine
each study's quality: methodological quality, comparability, and
outcome and statistical analysis. Studies receiving a total score
of 5–6 points were classified as high quality, 4 points as mod-
erate quality, and 0–3 points as low quality [33].

2.6 | Data Analysis

The pooled effect size was determined using a random effects model
due to the significant heterogeneity observed among the included
studies. To investigate the sources of this heterogeneity, we per-
formed a subgroup analysis based on sample size, region, study
design, and publication year. We assessed statistical heterogeneity
and variability with Cochran's Q statistic and I2, while funnel plot
symmetry was utilized to identify publication bias. Begg's and Eg-
ger's tests were conducted to estimate publication bias at a signifi-
cance level of 5%, with a p‐value of 0.05 indicating its presence. For
I2, heterogeneity is categorized as high when it exceeds 75%, sub-
stantial between 50% and 75%, moderate between 25% and 50%, and
low when below 25%. The association between OIs and risk factors
was evaluated using a log odds ratio (OR) and a 95% confidence
interval (CI). In meta‐analysis, if the CI does not include 1 for ratios

(odds ratio, risk ratio) or does not include 0 for differences (e.g.,
mean difference), the risk factor is significantly associated with the
outcome. Furthermore, in pooled risk factors, I2 value indicates
the degree of heterogeneity and the I2 p‐value tests the hetero-
geneity's significance association. All analysis was performed as per
the SAMPL guidelines and using STATA software version 14
(StataCorp LLC 4905 Lakeway Drive College Station, Texas
77845‐4512, USA) with two‐sided tests.

3 | Results

A total of 207 articles were identified on the prevalence and
determinants of OIs among HIV‐positive patients in Ethiopia.
After removing 95 duplicates, 112 articles remained. Of these,
83 were excluded after eligibility assessment based on the
inclusion and exclusion criteria. From the remaining 29 articles,
3 were excluded for various reasons, including the absence of
ORs, CI, and data on the number of positive cases. Therefore, 26
studies met the eligibility criteria and were included in the final
systematic review and meta‐analysis (Figure 1).

3.1 | Characteristics of the Eligible Studies

The characteristics of the studies included in the meta‐analysis
are summarized in Table 1. A total of 26 studies met the elig-
ibility criteria and were included in the analysis. These studies

FIGURE 2 | Pooled prevalence of OIs among people with HIV in Ethiopia.
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were conducted between 2013 and 2023 and featured cross‐
sectional, cohort, and case‐control designs. Eight studies were
conducted from 2013 to 2018, seven studies between 2019 and
2020, and eleven studies from 2021 to 2023. The meta‐analysis
encompassed five regions: Addis Ababa (2 studies), Amhara
(13 studies), Oromia (4 studies), SNNPR (5 studies), and Tigray
(2 studies). The prevalence of OIs reported across the eligible
studies ranged from 19.7% to 88.4% (see Table 1).

3.2 | Pooled Prevalence of OIs

The pooled prevalence of OIs among HIV‐positive individuals
in Ethiopia was calculated using a random‐effects model. The
analysis found an overall national prevalence of 42.71% (95% CI:
36.87–48.56). Additionally, the I2 statistic demonstrated a high
level of heterogeneity among the included studies, with an
I2 value of 95.9%, indicating considerable variability in the
research outcomes (Figure 2).

3.3 | Subgroup Analysis

A high pooled prevalence of OIs among HIV‐positive patients in
Ethiopia was reported in Addis Ababa with 58.63% (95% CI:
9.43–107.82), followed by the Oromia region with 50.71% (95%
CI: 40.35–61.07) and the Tigray region with 50.33% (95% CI:
45.63–55.03), SNNPR 46.53% (95% CI: 33.07–59.99), while the
lowest prevalence of OIs were observed in Amhara at 33.73%
(95% CI: 28.72–38.74) (Figure 3).

According to the study design, the cohort studies produced
the highest pooled prevalence estimate of 48.21% (95% CI:
37.02–59.39), followed by the cross‐sectional (39.42%; 95%
CI: 32.20–46.65), and case‐control studies (33.30%; 95% CI:
28.10–38.50, see Figure 4).

Throughout the study period, the highest pooled prevalence
estimate was observed between 2013 and 2018, at 52.13% (95%
CI: 35.71–68.55). This was followed by the period from 2019 to

FIGURE 3 | Pooled prevalence of OIs by regions among people with HIV in Ethiopia.
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2020, which had a pooled prevalence estimate of 41.76% (95%
CI: 31.18–52.33). The lowest prevalence was recorded in the
period from 2021 to 2023, at 35.32% (95% CI: 30.00–40.65) (see
Figure 5).

The sample size distribution showed that authors utilized 384
and above sample sizes had the highest pooled prevalence es-
timate, 45.81% (95% CI: 38.83–52.79), followed by sample sizes
below 384, 38.44% (95% CI: 28.94–47.94) (Figure 6).

3.4 | Factors Associated With OIs in Ethiopia

This systematic review and meta‐analysis investigated various
potential risk factors linked to the prevalence of OIs among
individuals with HIV in Ethiopia such as a baseline CD4 count
of less than 200 cells/mm3, khat chewing, older age, lower
educational attainment, and inadequate adherence to ART.

The relationship between OIs and WHO baseline stages II and
above was examined in 11 studies. Findings indicate that in-
dividuals with WHO stage II and above face a 2.83‐fold
increased risk (95% CI: 1.93–3.73) of developing OIs compared
to their counterparts. Figure 7 highlights a significant associa-
tion between OIs and WHO stages II and higher.

The association between khat chewing and OIs were examined
in four studies. The risk of OIs was 1.94 times higher (95% CI:
1.21–2.66) in khat chewers compared to nonchewers. This fac-
tor was also significantly associated with OIs among HIV‐
positive patients (Figure 8).

The association between OI and aging was examined in seven
studies. Older adults had a 1.16‐fold increased risk (95% CI:
0.59–1.72) of developing OIs compared to younger people. Even
if, in this study, there was no significant association between OI
and people older than 75 years (Figure 9).

FIGURE 4 | Pooled prevalence of OIs by study design among people with HIV in Ethiopia.
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The association between OIs and educational status was ana-
lyzed through an analysis of five studies. People with lower
education had a 0.76‐fold greater threat (95% CI: 0.05–1.48) to
develop OIs compared to educated people. However, there was
no significant association between OIs and lower educational
status (Figure 10).

The association between OIs and the initial CD4 count less
than 200 cells/mm3 per microliter was computed from 15
studies. People who had an initial CD4 number less than 200
cells/mm3 had a 2.32 times greater chance (95% CI: 1.55–3.09)
of developing OIs than those who had a CD4 number greater
than 200 cells/mm3. This factor was significantly associated
with OIs (Figure 11).

Six studies showed that low adherence to ART was linked to
an increased risk of OIs. Individuals with poor adherence to
their ART regimen had a 2.32‐fold higher risk (95% CI:
1.51–3.13) of contracting OIs compared to those who
adhered well. Furthermore, the relationship between OIs
and poor adherence to ART was found statistically signifi-
cant (Figure 12).

3.5 | Heterogeneity, Publication Bias, and
Sensitivity Analysis

Heterogeneity and publication bias were observed in the studies
included in the analysis. There was a significant degree of

FIGURE 5 | Pooled prevalence of OIs by publication year among people with HIV in Ethiopia.
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heterogeneity among the studies, with an I2 value of 95.9%
(p< 0.001). The funnel plot presented in Figure 13a showed a
symmetrical distribution. Furtherore, the results from the Egger
test (Figure 13b) and the Begg test (Figure 13c) indicated no
significant evidence of publication bias (p> 0.05). A sensitivity
analysis was also performed by sequentially excluding each study
to assess the influence of individual studies on the overall effect
size. This analysis revealed that four studies—Deribe & Estifanos,
Agezew and colleagues, Fite & Aga, and Chanie and colleagues—
significantly affected the overall prevalence of OIs among in-
dividuals living with HIV/AIDS in Ethiopia. The effect size esti-
mates after the removal of each study were 34.82 (33.65–36.00),
37.16 (35.96–38.36), 34.91 (33.73–36.10), and 37.85 (36.61–39.10),
corresponding to the studies of Deribe & Estifanos, Agezew and
colleagues, Fite & Aga, and Chanie and colleagues. Upon the
complete exclusion of these four studies, the overall estimate
adjusted to 36.25 (34.89–37.61) (Figure 13d).

4 | Discussion

Opportunistic infections (OIs) are more prevalent and often
more severe in individuals with compromised immune systems,
such as PLHIV [59]. This meta‐analysis sought to identify the
prevalence and predictors of OIs among HIV‐infected patients
in Ethiopia. The studies revealed several factors associated with
OIs, including baseline WHO stage II or higher, khat chewing,
age, education level, a CD4 count below 200 cells per mm3, and
poor adherence to ART.

In this meta‐analysis, the overall pooled prevalence of OIs was
42.71%. This finding is consistent with studies conducted in Taiwan
(47.6%) [60], and Uganda (43%) [61]. However, this result is notably
higher than the 22.4% prevalence reported in Nigeria [62] and the
27.4% found in New York City [63]. However, this finding is lower
than the results of previous studies conducted in India (53.4%) [64],

FIGURE 6 | Pooled prevalence of OIs by sample size among people with HIV in Ethiopia.
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Nigeria (61.7%) [65], Bahir Dar (88.9%) [66] and Mekele (57.1%)
[67]. This variation may be due to differences in CD4 position,
differences in duration of HAART, differences in host immunity of
study subjects, differences in methodology, and sample sizes.

Thus, to combat the high pooled prevalence of OIs among HIV/
AIDS patients in Ethiopia, targeted healthcare policies and strat-
egies are needed. These include improving ART access, strength-
ening screening and early detection, integrating preventive

FIGURE 7 | Baseline WHO stage II and above as risk factor for OIs among people with HIV in Ethiopia.

FIGURE 8 | Chewing khat as risk factor for OIs among people with HIV in Ethiopia.

FIGURE 9 | Older age as risk factor for OIs among people with HIV in Ethiopia.
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FIGURE 10 | Lower educational statuses as risk factor for OIs among people with HIV in Ethiopia.

FIGURE 11 | Initial CD4 count less than 200 cells/mm3 as risk factor for OIs among people with HIV in Ethiopia.

strategies, improving healthcare infrastructure, training healthcare
providers, raising public awareness, enhancing laboratory services,
promoting multidisciplinary care, supporting mental health ser-
vices, strengthening data collection and research, and partnering
with NGOs and community organizations. These strategies aim to
improve treatment outcomes, reduce the risk of OIs, and ensure
comprehensive care for HIV patients.

Regionally, the highest estimated pooled prevalence of OIs was
reported in Addis Ababa, the capital city of Ethiopia, at 58.63%.
This figure, however, is significantly lower than the 78.8%
prevalence found in research conducted in Kenya [14]. The

findings of this meta‐analysis indicate that the New York City
Department of Health and Mental Hygiene reports a higher
prevalence of OIs among newly diagnosed adult AIDS cases
than the previously stated figure of 27.4% [63]. The high prev-
alence of OIs in the area might be due to overcrowding of
people and a lack of sanitation that can expose them to different
infections. We suggest policy and healthcare practitioners to
intervene OIs burden in urban areas like Addis Ababa. These
include tailored programs, community‐based approaches, inte-
grated care models, resource allocation, data‐driven decision‐
making, cross‐regional collaboration, and public health education.
These interventions should focus on strengthening healthcare
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FIGURE 12 | Poor adherences to ART as risk factor for OIs among people with HIV in Ethiopia.

FIGURE 13 | (a) The funnel plot illustrates publication bias among the studies in this meta‐analysis, (b) The Egger publication bias plot, (c)

Begg's publication bias test, (d) Sensitivity analysis.
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systems, leveraging successful models, and ensuring adequate
funding for prevention and treatment programs.

The lowest prevalence of OI was observed in Amhara at
33.73% that can be attributed to factors such as access to
healthcare services, quality of care, cultural practices,
socioeconomic factors, education levels, and epidemiologi-
cal factors. Rural areas may benefit from community‐based
healthcare initiatives, while urban areas may benefit from
such initiatives. Strong community support and health
education can also contribute to better health outcomes.
Regional health initiatives targeting TB and other OIs may
be more effective.

The largest estimated pooled prevalence for the study period
was 52.13%, which was recorded between 2013 and 2018. But
the study period that spanned 2019 and 2020 yielded a pooled
prevalence estimate of 41.76%, and the study period that
spanned 2021 and 2023 yielded the lowest prevalence, 35.32%.
Similar findings were reported in Uganda, where the annual
prevalence of OIs were 57.6% in 2004 and decreased to 27.5% in
2013 [68]. The decrease in prevalence of OIs from year to year is
interpreted as possibly due to increased awareness and im-
proved HIV management.

In this meta‐analysis, the AOR of WHO baseline II and higher is
linked to OIs; among HIV‐positive individuals, it is 2.83 times
more probable to develop OIs than for WHO baseline I. This result
is consistent with studies conducted elsewhere [14, 65, 69, 70].
Given that the WHO staging is greater, further increasing the risk
of OIs, this could be the result of decreased immunity. Most pa-
tients initiate treatment at an advanced stage of AIDS, which
complicates the effectiveness of medication in reversing the
condition.

In this study, patients with poor adherence to ART were found
to have 2.32 times higher risk of experiencing OIs compared to
their counterparts. This finding aligns with results from sur-
veillance studies conducted in Ethiopia [71], Nigeria [65], and
South Africa [72]. This can be attributed to the fact that poor
adherence leads to a decline in CD4 count, which is directly
associated with the development of OIs.

The current pooled systematic review and meta‐analysis study
revealed that individuals who chew khat while taking ART
medications are 1.94 times more likely to develop OIs compared
to those who do not use khat. This finding is in agreement with
results from single surveillance study [52]. This may be attrib-
uted to several factors. Chewing khat can lead to malnutrition
due to reduced appetite and may impair health‐seeking
behavior by providing a temporary sense of relief. Addition-
ally, khat is often harvested in unsanitary conditions, exposing
users to contaminants from environments with poor hygiene,
such as areas with open defecation, which increases the risk of
OIs. Furthermore, the habit of chewing khat can result in
financial strain, as it requires significant time and money,
potentially limiting access to nutritious food and other health-
care resources. These findings highlight the need for health
officials and healthcare providers to implement targeted strat-
egies to mitigate the risks and consequences of OIs among HIV‐
positive adults [45].

In this meta‐analysis, the AOR for individuals with an initial
CD4 count of less than 200 cells/mm3 was 2.32 times higher in
acquiring OIs than the counterparts. This outcome aligns with
studies from Cape Town, South Africa [73] and Bangladesh [74]
which indicated that OIs are more prevalent in patients with a
baseline CD4 count of fewer than 200 cells/mm³. Simulta-
neously, research from Asia [75], India [76], and Latin America
[77, 78] revealed that low CD4 counts at the time of enrollment
in ART significantly increased the chance of acquiring OIs. This
could be attributed to the weakened immune response that
predisposes individuals to OIs. Since CD4 cells play a crucial
role in the body's cellular and hormonal immune responses to
infections, this finding is consistent with the expected outcome.
Thus, a low CD4 count may be due to an increased suscepti-
bility to OIs.

5 | Limitation of the Study

A notable drawback of meta‐analysis involving observational
data is the impact of residual confounding. Additionally,
another limitation of this review is that it included only publi-
cations and reports in English. Similarly, there is a lack of data
to examine the prevalence of OIs among HIV‐positive in-
dividuals by age and gender. Another limitation of this study is
that the OIs from the included studies were not collected and
reported as a subgroup analysis. The lack of regional diversity
can also influence the interpretation of results, potentially
skewing policy recommendations or practical applications.

6 | Conclusions

In Ethiopia, the overall prevalence of OIs among HIV‐positive
patients has decreased, from 52.13% in 2013–2018 to 35.32% in
2021–2023. In the current study, baseline WHO II and above,
baseline CD4 count less than 20 cells/mm3, khat chewing, and
poor adherence to HAART were significantly associated with
OIs among people with HIV. This study suggests that further
research is needed to cover all regions of Ethiopia and explore
the impact of age, gender, and other factors on OIs among HIV‐
positive individuals, in order to enhance our understanding of
this complication and its management.
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