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Background

Cutaneous leishmaniasis (CL) is a neglected skin disease that affects millions of people worldwide. Its visible symptoms and impact on physical appearance can lead to social rejection, stigma, and discrimination for patients with cutaneous leishmaniasis. It is a public health and social problem in East Africa. However, there was no conclusive evidence on the pooled prevalence of cutaneous leishmaniasis in East Africa. Thus, we conducted a systematic review and meta-analysis to examine the current evidence on the burden of cutaneous leishmaniasis in East Africa.





Objective

The main purpose of this study was to estimate the pooled prevalence of cutaneous leishmaniasis and its risk factors in East Africa.





Methods

This systematic review and meta-analysis were conducted using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses and Stata software version 17. A forest plot and a random effects model were used to estimate the pooled prevalence of CL with a 95% confidence interval (CI) and heterogeneity of articles, respectively.





Results

A total of 221,365 study participants were included in the review. Based on the results, the forest plot was explained by I2 = 99.99% at p < 0.05. The prevalence of cutaneous leishmaniasis in primary studies ranged from 0.73% to 79.10%. The pooled prevalence of CL in East Africa was found to be 22.57% with a 95% CI (14.36, 30.78). The effect size showed statistically significant subgroup effects for study design, study setting, sample size, clinical forms of CL, year of publication, and study period at p < 0.05 according to the subgroup analyses.





Conclusion and recommendations

The pooled prevalence of cutaneous leishmaniasis in East Africa was high. This underscores the urgent need for targeted public health initiatives to mitigate the impact of this disease on affected populations. Collaborative efforts between governments, health organizations, and communities are crucial for the effective management and control of CL in the East Africa region.





Systematic review registration

https://www.crd.york.ac.uk, identifier CRD42024576017.
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Background

Leishmaniasis is considered a neglected disease by the World Health Organization (WHO) (1, 2). Leishmaniasis is caused by obligate intracellular protozoa of the genus Leishmania, belonging to the family Trypanosomatidae (3). Some of the Leishmania species known to cause disease in humans are L. donovani, L. infantum, L. major, L. tropica, and L. aethiopica. There are three main forms of leishmaniasis in the world, namely visceral (the most severe form because it is almost always fatal without treatment), cutaneous (the most common, usually causing skin ulcers), and mucocutaneous (affecting the mouth, nose, and throat) (4–6).

Cutaneous leishmaniasis (CL) is a global public health problem and a social challenge in many developing countries (7). CL is also prevalent in tropical and subtropical areas. East Africa, the Americas, Central Asia, the Middle East, and the Mediterranean basin account for approximately 95% of the global burden of disease (7, 8). The main victims of the disease are poor subjects from Africa, Asia, and Latin America, and it is associated with malnutrition, population displacement, poor housing, a weak immune system, and a lack of resources (9, 10). CL is highly endemic in Algeria, a country in North Africa, whereas its epidemiological prevalence is low in West African countries (11). In Algeria, Libya, Morocco, and Tunisia, the incidence is more than 1,000 new cases every year (12, 13). East Africa accounts for 80% of the cutaneous leishmaniasis cases reported worldwide (11, 14). According to a 2022 WHO report, out of the 200 countries and territories reporting to the WHO, 99 countries and territories are endemic for cutaneous leishmaniasis (5, 12).

The East African region remains one of the most impacted regions by cutaneous leishmaniasis globally. This significantly influences the health, well-being, and livelihoods of the affected communities and also hinders progress toward the control and elimination of this disease (8, 15). In the region, cutaneous leishmaniasis has numerous foci in Ethiopia, Sudan, Uganda, Kenya, Somalia, and Eritrea (16, 17). Since 2015, approximately 93% of the population of Sudan has been considered to be at risk of infection (18). The clinical form of the disease is estimated to be endemic by the WHO; however, there is a lack of accurate data describing the true extent of pooled CL cases in studies conducted in the region (8).

This systematic review and meta-analysis (SRMA) has consolidated the findings from various studies in different countries and settings to provide a holistic view of CL prevalence in the region. This review will aggregate data on the prevalence of cutaneous leishmaniasis in East Africa. The result of this systematic review and meta-analysis can inform public health policies and control strategies, ultimately reducing the burden of CL in the affected region. This may also highlight areas where research is lacking, directing future studies toward significant knowledge gaps or under-researched populations. This systematic review and meta-analysis will synthesize existing research, providing a comprehensive overview of the current knowledge of CL, including its epidemiology, clinical features, and treatment options in East Africa. Conducting a systematic review and meta-analysis of cutaneous leishmaniasis in East Africa is also crucial for empowering individuals, enhancing community health initiatives, and strengthening healthcare systems. By consolidating evidence and insights, this article will enable informed decision-making and targeted interventions that can significantly improve health outcomes for those affected by the disease in the region.

Investigating prevalence and incidence rates in different regions can also inform health policies and resource allocation. This review follows a rigorous methodology, which increases the reliability of the conclusions drawn. Overall, this systematic review and meta-analysis are essential for advancing the understanding and management of cutaneous leishmaniasis, ultimately contributing to improved patient outcomes and public health initiatives. The systematic review and meta-analysis were conducted using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses of 2020. Additionally, despite studies on CL prevalence in each nation, the pooled prevalence data are not known in the region. Thus, to the best of our knowledge, there has been no systematic review, and meta-analysis has been conducted on the pooled prevalence of CL using meta-regression in the East Africa region. As a result, the main objective of this review was to determine the pooled prevalence and conduct meta-regression and subgroup analyses of CL in the East Africa region.





Methods




Protocol and registration

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 checklist was used to develop the protocol for this review. The review was registered in PROSPERO with the registration identification number CRD42024576017.





Study design

This is a systematic literature review and meta-analysis of primary studies on the prevalence and risk factors of cutaneous leishmaniasis in East Africa. To map the identified studies in this systematic review and meta-analysis, the PRISMA checklist was used.





Inclusion criteria

Primary observational studies (cross-sectional and cohort) conducted to reveal the prevalence of cutaneous leishmaniasis in East Africa were included. Furthermore, studies that had been conducted at the hospital level and community level were included. All articles published only in English, with no limitation on the study period up to October 2024, were included. Study participants were patients with suspected cutaneous leishmaniasis in the East Africa region. The outcomes of interest were the pooled prevalence or incidence of cutaneous leishmaniasis in East Africa in 2024.





Exclusion criteria

Duplicate studies, abstracts, editorial reports, reviews, commentaries, studies posted at preprint, conferences, reviewed papers, books, diaries, commentaries, and letters about cutaneous leishmaniasis were not included in this review. Studies written in languages other than English were excluded from this study. Despite contacting the corresponding author(s), articles with the absence of full text and difficulty in extracting data, studies that only reported qualitative findings and studies with methodological limitations such as incorrect outcome ascertainment criteria were also excluded.





Information sources

Primarily, databases were searched for the same systematic review to avoid duplication. A literature search strategy was implemented to find published primary studies on the prevalence and determinants of cutaneous leishmaniasis in East Africa.

Published articles were retrieved from major databases such as Public Medical Database (PubMed), Excerpta Medica Database (EMBASE), Scientific, Technical, and Other Publications in Scopus (SCOPUS), Health InterNetwork Access to Research Initiative (HINARI), Cumulative Index to Nursing and Allied Health Literature (CINAHL), and Global Health using a standard search strategy. In addition, gray literature available through the Google search engine and Google Scholar were included. Furthermore, authors were contacted by e-mail for published articles without free access to download and review the full-length paper. Moreover, a manual search for articles to include in the review was conducted. If specific data points were missing, the researchers directly contacted the study authors to request the necessary information.

The search strings or terms used in Medline and PubMed used the following keywords: cutaneous leishmaniasis, human leishmaniasis, burden, prevalence, incidence, factors associated, East Africa, comorbidity, low-income countries, and Horn of Africa countries. The search terms were used to extract relevant articles in a combined form adapted to the requirements of the specific database. In the advanced search databases, the search strategy was built based on the terms mentioned above using Medical Subject Headings (MeSH) and “All fields” by linking terms with “AND” and “OR” Boolean operators as appropriate.





Search strategy

Between 30 August 2024 and 24 October 2024, a thorough and systematic literature search was conducted using electronic databases such as PubMed, EMBASE, Scopus, HINARI, CINAHL and Global Health, Advanced Google Search, and Google Scholar. The following keywords and MeSH terms were used in the search: [(prevalence OR burden OR frequency OR epidemiology OR magnitude OR incidence OR ‘‘Period Prevalence’’ OR ‘‘Point Prevalence’’ OR Incidence* OR ‘‘Attack Rate’’ OR ‘‘cumulative incidence’’ OR ‘‘Incidence Proportion’’ OR ‘‘Incidence Rate’’ OR ‘‘Person-time Rate’’ OR ‘‘Secondary Attack Rate’’ OR Burden) AND (‘‘associated factor’’ OR ‘‘risk factor’’ OR determinants OR factors OR factor OR associate factor OR associated factors OR predictors OR predictor) AND (“Leishmaniasis” OR “Oriental sore” OR “Cutaneous Leishmaniasis” OR “Diffuse Cutaneous Leishmaniasis” OR “human leishmaniasis” OR “Old World Cutaneous Leishmaniasis” OR “Mucocutaneous Leishmaniasis” OR “L. aethiopica” OR “Leishmania aethiopica” AND “low- and middle- income countries” OR “low- and middle- income country” OR “low and middle income” OR “low- and middle- income” OR “lower middle income” OR LMICs OR LMIC OR “LMICs” OR “lower middle income” OR “lower middle income countries” OR “lower middle income country” OR “lower middle income economies” OR “lower middle income setting” OR “lower middle income settings” OR ‘‘Developing Nations’’ OR ‘‘Developing Countries’’ OR “East Africa” OR “Horn of Africa” OR “Eastern Africa” OR “East of Africa” OR “Burundi” OR “Comoros” OR “Djibouti” OR “Eritrea” OR “Ethiopia” OR “Kenya” OR “Madagascar” OR “Malawi” OR “Mauritius” OR “Réunion” OR “Rwanda” OR “Seychelles” OR “Mozambique” Or “Sudan” OR “South Sudan” Or “Somalia” OR “Somaliland” OR “Tanzania” OR “Uganda” OR “Congo” OR “Mayotte” OR “Reunion”)].





Study screening and selection process

Two independent reviewers screened articles using the title and abstract. The papers eligible for full-text review were reviewed by two independent reviewers for inclusion in the systematic review and meta-analysis. In all scenarios, a third reviewer was sought when two independent reviewers failed to agree on the inclusion of an article(or articles) during screening or full-text review. First, articles retrieved from databases and electronic search engines were exported to Mendeley so that duplicates were easily identified and removed. Second, the remaining papers were evaluated in the context of the topic, the study participants, the language, and the study area. Third, unrelated topics, studies conducted outside of East Africa, and articles in languages other than English were rejected. Finally, the remaining studies’ abstracts and full texts were reviewed entirely in order to identify the final included articles.





Outcome measurements and prioritization

After carefully reviewing outcome measurements, data extraction was conducted. The outcome of interest for this review was the prevalence of cutaneous leishmaniasis in East Africa in 2024. The definition of variables used in the primary studies was considered. When there were differences in the definition of outcome and independent variables, data were collected and used for subgroup analysis for possible heterogeneity.





Risk of bias and quality assessment

Three independent reviewers performed the quality assessment. The agreement between the reviewers was judged using Cohen’s kappa (K) coefficient statistics. To calculate “K,” a two-by-two contingency table was constructed with “High” and “Low” categories of quality assessment provided independently by the two reviewers based on a set of criteria.

The quality of each published paper was assessed using the standardized Joana Brig’s Institute (JBI) critical appraisal tool for cross-sectional studies. For analytical cross-sectional studies, an instrument with eight question items and eleven questions for cohort studies was employed.

All questions were of the “Yes” and “No” type, and scores of 1 and 2 were given for “Yes” and “No” responses, respectively. Only studies with a low risk were included in the systematic review and meta-analysis of the prevalence. For any disagreements between the assessors, the sources of the discrepancy were investigated by a thorough revision. Despite the detailed review, the reviewers’ average scores were calculated in cases of persistent disagreement. Similarly, each factor with each outcome variable was critically appraised for determinants. We used a similar cut-off point for prevalence studies. Moreover, the quality results of the primary studies were placed in a separate column in the data extraction format.





Data extraction process

Once eligible studies were identified, with the full text of these potentially eligible studies was retrieved and independently assessed for eligibility by three independent reviewers. Any disagreement between them regarding the eligibility of particular studies was resolved through discussion. Finally, the relevant data were extracted using a prepared template in a Microsoft Excel spreadsheet. The summary table contains a list of study characteristic items such as the name of the first author(s), study year, country, study design, sample size, setting, clinical forms of CL, prevalence of CL in suspected CL patients, response rate, year of publication, and method of data collection.

For suspected CL patients, the logarithm of the proportion and the standard error of the logarithm of the prevalence were computed. Similarly, for determinants, the odds ratio, the logarithm of the odds ratio, and the standard error of the logarithm of the odds ratio were calculated. For any difficulties encountered during data extraction, the corresponding author(or authors) was/were contacted by any means of communication.





Outcome variables

	Prevalence or incidence of CL in suspected CL patients in East Africa.

	Prevalence or incidence of CL risk factors in suspected CL patients in East Africa.







Data analysis, synthesis, and assessment of publication bias

A Microsoft Excel spreadsheet was used to extract the data. The extracted data were exported to Stata software version 17 for further analysis. Tables, figures, and forest plots were used to describe and summarize the main investigations. All of the studies that were part of the review were conducted in various East African countries, and there was variation in the effect sizes. As a result, the random effects model was best suited to handle studies with such variability. Thus, a random effects model with a 95% confidence interval was used to pool the prevalence of CL among suspected CL patients in East Africa. Odds ratios with 95% confidence intervals were used to quantify the measure of association for factors affecting the prevalence of CL among suspected patients in East Africa. The existence of heterogeneity among studies was assessed using the forest plot and I2 heterogeneity test, adopting a 50% standard as recommended by the Cochrane guidelines. The I2 values of 25%, 50%, and 75% were interpreted as the presence of low, medium, and high heterogeneity, respectively. An I2 heterogeneity test of ≥50% and a p-value of < 0.05 denoted the presence of heterogeneity. To identify the influential studies that resulted in variation, sensitivity analysis was conducted using the “metaninf” command. For extreme outlier study(s), the extracted data were checked for any error that may have happened during the process of extraction. Finally, the article(s) were excluded from the analysis if the data were error-free. Similarly, subgroup analyses were employed using country, setting, sample size, and study year as grouping variables and sources of variation.

Publication bias was calculated using the “metafunnel” command and Egger’s regression test. Accordingly, the funnel plot asymmetry and/or statistical significance in Egger’s regression test (p-value < 0.05) suggested publication bias. Therefore, using the “metatrim” command, a non-parametric trim and fill analysis method was conducted.

Using the Laired random effects model, the pooled proportion of CL among suspected CL patients was reported. The association between the determinants and the pooled proportion of CL among suspected CL patients was estimated based on the effect size. Furthermore, all statistical interpretations of the results were reported based on a 95% CI.





Ethics and dissemination

Ethical approval was not a concern since this was a systematic review and meta-analysis. The study results were published in a reputable peer-reviewed journal and presented at scientific research conferences.






Results




Study selection

The JBI quality appraisal criteria were applied to both cross-sectional and cohort study designs. All studies presented clear research questions and collected data to address questions, and all of the studies had representative samples and used appropriate statistical analysis. The studies included in this systematic review and meta-analysis had no considerable risk (had low risk). Therefore, all the studies were included in the review. The search strategy resulted in 532 records with PubMed=351, EMBASE=40, Global health=42, CINAHL=35, Scopus=49, and Google Scholar=15. Of these, 197 duplicate records were excluded, and after papers were screened using their titles and abstracts, 186 were excluded. Therefore, 149 articles were assessed for their eligibility. Of these, 114 articles were excluded as 31 were abstracts without full text, 37 studies had participants that were not the same as those in the review, nine studies had study outcomes that did not match with the review questions, 12 studies focused on general leishmaniasis, eight studies were repeat publications, seven studies were in a language other than English, and 10 studies had different study designs. Finally, 35 studies were included in the review, as shown in Figure 1.




Figure 1 | Flow chart of study selection for the systematic review and meta-analysis of the prevalence of cutaneous leishmaniasis in East Africa.







Characteristics of the included studies

In total, 17 (48.6%) of the primary studies we found were published between 2016 and 2024; four (11.4%) of the primary studies included in the review were published between 2011 and 2015. A cross-sectional design was used in 29 (82.9%) of the studies included in the review, while 6 (17.1%) of the studies utilized a cohort study design.

The majority of the studies (85.7%) were from Ethiopia, while three (8.6%) were from Kenya.

A total of 221,365 study participants were included in the studies. The sample size in each primary study ranged from 94 to 71,325 in Ethiopia, as shown in Table 1.


Table 1 | Descriptive summary of the primary studies included in the systematic review and meta-analysis of the burden of cutaneous leishmaniasis among suspected cutaneous leishmaniasis patients in East Africa.







Meta-analysis

In a meta-analysis, a summary effect is typically estimated using two different types of models. These models, which include fixed and random effects, each have their own set of presumptions. According to a random effects model, which also assumes that the true effect size varies from investigation to investigation, the articles included in the analysis constitute a random sampling of effect sizes that could have been observed in each paper. Our estimation of these effects is the summary effect (variability in effect sizes is due to systematic error). The I² statistic quantifies the percentage of total variation across studies that is due to heterogeneity rather than chance. It ranges from 0% (no heterogeneity) to 100% (high heterogeneity). As can be seen from the forest plot, there was high heterogeneity among the included studies, which could be explained by I2 = 99.99% at p < 0.05. Therefore, a random effects model must be chosen to handle this variability. Thus, a random effects model was used to summarize the prevalence of CL in East Africa.

The prevalence of cutaneous leishmaniasis in the primary studies ranged from 0.73% to 79.10%. The pooled prevalence of CL in East Africa was found to be 22.57% with a 95% CI (14.36, 30.78), as shown in Figure 2.




Figure 2 | Forest plot showing the pooled prevalence of cutaneous leishmaniasis among patients suspected of having cutaneous leishmaniasis.







Subgroup analysis

The prevalence of CL was observed to be highly influenced by different risk factors in many of the primary publications included in this review. The authors hypothesized that study design, study setting, sample size, year of publication, and study period may be the sources of the high heterogeneity among the studies included in the review, which was confirmed in the forest plot. In order to determine the most likely possible reason for heterogeneity, subgroup analyses were carried out on the effect sizes due to study design, data type, study setting, sample size, forms of CL, year of publication, and study period. Transmission dynamics and access to healthcare may differ between urban and rural settings, affecting the incidence and treatment outcomes of CL. Larger sample sizes generally provide more reliable estimates and reduce the influence of random variation. Analyzing the impact of sample size can help assess the robustness of findings. Over time, factors such as changes in treatment protocols, disease awareness, and vector control measures may influence the epidemiology and outcomes of CL. The effect size showed a statistically significant subgroup effect for study design, study setting, sample size, forms of CL, year of publication, and study period at p < 0.05 according to the subgroup outcome.

Regarding the study period, studies conducted after 2019 had significantly a slightly higher pooled level of CL prevalence [29.97% with a 95% CI (16.49% to 43.45%)] than articles conducted before 2019 [17.66% with a 95% CI (7.62% to 27.71%)] at p < 0.05. However, there was a considerable level of unexplained heterogeneity among the articles in each of these groups (I2; 2019+ = 100.00%; I2: < 2019 = 99.98%), as shown in Figure 3.




Figure 3 | Subgroup analysis of the prevalence of CL by study period.



In comparison to the study setting, studies conducted at the hospital level had a significantly higher pooled level of CL prevalence [29.54% with a 95% CI (16.92% to 42.17%)] than articles conducted at the community level [16.71% with a 95% CI (6.37% to 27.05%)] at p < 0.05. However, there was a considerable level of unexplained heterogeneity across the articles in each of these groups (I2; hospital = 100.0%; I2: community = 99.97%), as shown in Figure 4.




Figure 4 | Subgroup analysis of the prevalence of CL by study setting.



In relation to sample size, studies conducted with a sample size of less than 1,000 had a significantly higher pooled level of CL prevalence [39.31% with a 95% CI (25.18% to 53.44%)] than articles conducted with a sample size greater than 1,000 [11.52% with a 95% CI (4.70% to 18.35%)] at p < 0.05. However, there was a considerable level of unexplained heterogeneity among the articles in each of these groups (I2; <1000 = 99.52%; I2: >1000 = 99.52%), as shown in Figure 5.




Figure 5 | Subgroup analysis of the prevalence of CL by sample size.



There are three forms of CL identified in this SRMA. Studies conducted in a majority of LCL cases had a significantly higher pooled level of LCL prevalence [24.18% with a 95% CI (12.88% to 35.48%)] than articles conducted in MCL [9.17% with a 95% CI (-0.63% to 18.97%)] at p < 0.05. However, there was a considerable level of unexplained heterogeneity among the articles in each of these groups (I2; with LCL = 99.99%; I2 with MCL = 99.14%), as shown in Figure 6.




Figure 6 | Subgroup analysis of the prevalence of CL by form of CL.







Assessment of publication bias

A funnel plot was checked graphically to determine whether it was symmetrical or not, with the horizontal axis showing the effect estimates from individual studies and the vertical axis reflecting the standard error of the effect estimate. Articles with large effect sizes were dispersed at the top of the funnel plot in the diagram, whereas articles with small effect sizes were located at the bottom. The outcome of the plot resembled an inverted funnel with symmetry, showing that there was no publication bias, as shown in Figure 7. Finally, Egger’s test for small study effects was also done to identify publication bias statistically and was unable to show evidence of the existence of publication bias in this review (p =0.15).




Figure 7 | Funnel plot indicating the presence of publication bias.






Regression-based Egger’s test for small study effects





Sensitivity analysis

The leave-one-out meta-analysis approach was used to assess the pooled prevalence of CL for the influence of each individual article on the overall pooled effect estimate. For each article, the displayed effect size corresponded to the overall effect size computed from a meta-analysis excluding that article. The leave-one-out forest plot also displayed a vertical line at the overall effect size based on the complete set of articles (with no omission) to help detect influential articles. We were unable to show evidence of the existence of excessive influence statistically due to the point estimate of all studies being below the confidence interval of the “combined” analysis, as shown in Figure 8.




Figure 8 | Sensitivity analysis of articles included in the review to check for the existence of heterogeneity.







Meta-regression

A meta-regression with a significant amount of unexplained heterogeneity across articles was included in the review. This meta-analysis is very important to determine whether there are differences in study characteristics (methodological diversity) that could account for heterogeneity. This meta-analysis works only for reviews that use a random effects model. Hence, this review had a high heterogeneity between studies, so the study-level variables, such as sample size, study design, setting, study period, and country, were regressed to explain the existence of the heterogeneity. However, the results of the regression analysis showed that there was no statistically significant association between heterogeneity in the prevalence of cutaneous leishmaniasis due to country (P = 0.063), study period (P = 0.835), form of CL (P = 0.621), and setting (P = 0.860). Thus, country, study period, and setting were not identified as the causes of heterogeneity. Only sample size (P = 0.001, CI: -1.179 42.595) was identified as a possible cause of heterogeneity, as shown in Table 2.


Table 2 | Meta-regression for the included studies to identify the source of heterogeneity for the prevalence of cutaneous leishmaniasis in East Africa.









Discussion

This systematic review and meta-analysis aimed to determine the pooled prevalence and associated determinants of CL in East Africa. Consequently, our intent for this study was to summarize the totality of the evidence regarding CL in East Africa after examining conflicting results from several individual research studies. The number of CL cases has significantly increased in East Africa in recent years, especially in Ethiopia, representing a major public health problem. It revealed that the presence of CL has been established in different regions of East Africa.

A total of 35 studies were included in the final analysis, providing an overall pooled prevalence of CL disease in East Africa of 22.57% (95% CI: 14.36% to 30.78%). Although the prevalence of CL varies from country to country and from study to study, in this review, the combined prevalence of CL was found to be high. It is higher than the findings from Burkina Faso (2.0%), Mali (0.6%), Nigeria (0.1%), Cameroon (0.8%), and Senegal (8.7%) (25, 27, 40, 48). This may be due to the region’s climate, particularly in rural and semi-urban areas, which provides favorable conditions for the sand fly vectors that transmit the disease. Other possible reasons may be that patients do not seek care due to the perceived self-healing nature of CL, poor access to health facilities as the majority of affected people live in remote rural areas, a lack of control tools, poverty, lack of access to healthcare, harmful practices related to CL, and insufficient public health infrastructure. This study found a higher pooled prevalence than in West Africa and North Africa. This may be due to East African countries having varying levels of healthcare access, public health infrastructure, and vector control measures compared to West Africa. In some East African countries, poverty and limited healthcare resources can also exacerbate the spread of the disease.

Regarding the study period, studies conducted after 2019 had a significantly slightly higher pooled level of CL prevalence [29.97% with a 95% CI (16.49% to 43.45%)] than articles conducted before 2019 [17.66% with a 95% CI (7.62% to 27.71%)]. There was high variability in the prevalence during the study period (25, 27, 40, 49). This may be due to disruptions caused by the COVID-19 pandemic, such as reduced healthcare access, shifted resources, and decreased surveillance, which may have led to underreporting or increased transmission due to reduced public health measures. Furthermore, migration and displacement due to conflict or economic opportunity may have led to higher exposure in endemic areas, facilitating the spread of the disease.

This may be due to a group of individuals over time, allowing researchers to observe the development of CL in real-time in cohort studies and snapshot studies that assess a population at a single point in time in cross-sectional studies. Other possible conditions may be due to missing cases that occurred before the study period or failure to capture individuals who are at risk but have not yet been infected in the case of cross-sectional studies.

Regarding the study setting, studies conducted at the hospital level had a significantly higher pooled level of CL prevalence [29.54% with a 95% CI (16.92% to 42.17%)] than articles conducted at the community level [16.71% with a 95% CI (6.37% to 27.05%)]. This finding is in line with other studies conducted in Ethiopia (8, 40, 42, 50). A possible reason may be due to hospitals primarily treating patients who exhibit symptoms severe enough to seek medical help, leading to a higher concentration of diagnosed cases. Furthermore, hospitals have the necessary facilities and expertise to diagnose CL effectively, increasing the likelihood of case identification. Finally, this may also be due to the fact that studies conducted at the hospital level recruited suspected patients presenting with signs and symptoms of disease and confirmed the type of disease they developed, compared to those conducted at the community level.

Regarding the sample size, studies conducted with a sample size of less than 1,000 had a significantly higher pooled level of CL prevalence [39.31% with a 95% CI (25.18% to 53.44%)] than articles conducted with a sample size greater than 1,000 [11.52% with a 95% CI (4.70% to 18.35%)]. There was a high variation in prevalence due to sample size from study to study (6, 31, 36). This may be due to larger studies including a more diverse and broader population, diluting the prevalence if many participants are not at risk and the higher prevalence of cutaneous leishmaniasis in studies with smaller sample sizes is often due to targeted sampling, increased detection sensitivity, and contextual factors that influence case identification.

Sample size could be a source of heterogeneity in this systematic review and meta-analysis for cutaneous leishmaniasis with a P-value of 0.015 (CI: 5.267154% to 44.20912%). One possible reason could be that larger studies generally have greater statistical power, which means that they are more capable of detecting true effects. Another explanation is that smaller studies may produce less reliable estimates, contributing to differences in effect sizes between studies when combined in a meta-analysis.




Study strengths

One of the strengths of this review was the inclusion of studies from a varied range of databases, which served to increase the number of papers from the East African region. The scientific plausibility of the study was maintained by strictly following the standardized reporting checklists of PRISMA, which is another strength of this review. By analyzing data from multiple studies, meta-analyses yield robust evidence that can inform public health policies, interventions, and resource allocation tailored to the specific needs of East African populations.





Limitations of the review

This systematic review and meta-analysis provide an overview of the pooled prevalence of cutaneous leishmaniasis in East African countries. However, the findings of this study have certain limitations. Among the limitations, subgroup analysis for studies between all countries was difficult to carry out due to statistical constraints and a limited number of studies. This makes our review subject to a high degree of heterogeneity between articles. However, the random effects model was used to obtain pooled results that minimize this heterogeneity between articles.






Conclusion and recommendations

The pooled prevalence of cutaneous leishmaniasis in East Africa was high. The pooled prevalence of CL in East Africa highlights a significant public health challenge that varies between countries. This pooled prevalence underscores the urgent need for targeted public health initiatives to mitigate the impact of this disease on affected populations. Collaborative efforts between governments, health organizations, and communities are crucial for the effective management and control of CL in the region.
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Muse et.al., 2024 ] 11.67 [ 9.57, 13.77] 2.87
Gashaw u et.al., 2023 1 1.22[ 111, 1.33] 2.87
Heterogeneity: T° = 659.67, I” = 100.00%, H* = 28205.44 - 29.54 [ 16.92, 42.17]

Test of 6, = 6;: Q(15) = 25164.97, p = 0.00

Community

Abdalla et.al., 1978 = = 43.00[ 37.47, 48.53] 2.83
Jones et.al., 2021 . & 68.00 [ 63.57, 72.43] 2.85
Ashford et al., 1973 B 1.95[ 1.24, 2.66] 2.87
Ashford et al., 1973 B 41.10[ 37.88, 44.32] 2.86
Shita et al., 2022 ] 420[ 3.50, 4.90] 2.87
Bsrat et al., 2015 ] 6.70[ 5.63, 7.77] 2.87
Merdekios et al., 2021 B 11.60[ 7.05, 16.15] 2.85
Mengistu et al., 1992 ] 3.80[ 3.12, 4.48] 2.87
Bugssa et al., 2014 [ 550[ 3.55, 7.45] 2.87
Negera et al., 2008 ] 450[ 3.57, 5.43] 2.87
Id MY al., 2019 = 2.30[ 2.00, 2.60] 2.87
Morrone et al., 2011 I 11.20[10.25, 12.15] 2.87
Wilkins et al., 1972 [ 0.73[ 0.32, 1.14] 2.87
Lemma et al., 1969 =l 290[ 2.16, 3.64] 2.87
Mengistu et al., 1987 B 6.00[ 5.10, 6.90] 2.87
Balkew et al., 2002 L 3.00[ 2.23, 3.77] 2.87
Henten et.al., 2018 - 77.60[71.75, 83.45] 2.83
Bantie et.al., 2024 . B 18.37 [ 14.20, 22.54] 2.85
Tadele et.al., 2024 [ 6.98[ 5.46, 8.50] 2.87
Heterogeneity: 7° = 526.93, I° = 99.97%, H® = 2979.14 ‘ 16.71[ 6.37, 27.05]

Test of 6, = 6;: Q(18) = 2813.12, p = 0.00

Overall < 22.57 [ 14.36, 30.78]

Heterogeneity: 1° = 611.82, I = 99.99%, H® = 14359.80
Test of 8, = 6;: Q(34) = 28052.89, p = 0.00

Test of group differences: Q,(1) = 2.38, p =0.12

0.00 20.00 40.00 60.00 80.00
Random-effects REML model
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Effect size Weight
First Author and Year with 95% CI (%)
Abdalla et.al., 1978 - 43.00[ 37.47, 48.53] 2.83
Collis et.al., 2019 ] 14.60 [ 13.50, 15.70] 2.87
Sang et.al., 1993 ] 53.00 [ 52.07, 53.93] 2.87
Sang et.al., 1993 B 1.26 [ 1.10, 1.42] 2.87
Jones et.al., 2021 . B 68.00 [ 63.57, 72.43] 2.85
Ashford et al.,1973 ] 1.95[ 1.24, 2.66] 2.87
Ashford et al., 1973 I 41.10[ 37.88, 44.32] 2.86
Eshetu et al., 2020 | 1.53[ 1.43, 1.63] 2.87
Id HB et al., 2020 - 22.40[16.69, 28.11] 2.83
Shita et al., 2022 | ] 420[ 3.50, 4.90] 2.87
Bsrat et al., 2015 ] 6.70[ 5.63, 7.77] 2.87

Merdekios et al., 2021  § 11.60[ 7.05, 16.15] 2.85
Tilahun et al., 2014 ] 7.20[ 4.90, 9.50] 2.86
Mengistu et al., 1992 L] 3.80[ 3.12, 4.48] 2.87
Bugssa et al., 2014 || 5.50[ 3.55, 7.45] 2.87
[]
]

Negera et al., 2008 450 3.57, 5.43] 2.87

Id MY al., 2019 2.30[ 2.00, 2.60] 2.87
Morrone et al., 2011 B 11.20[ 10.25, 12.15] 2.87
Zeleke et al., 2021 L 55.40 [ 52.43, 58.37] 2.86
Neway et al., 2021 | ] 33.00 [ 31.09, 34.91] 2.87
Wilkins et al., 1972 ] 0.73[ 0.32, 1.14] 287
Lemma et al., 1969 || 290[ 2.16, 3.64] 287
Mengistu et al., 1987 | ] 6.00[ 510, 6.90] 2.87
Bekele et al., 2016 || 14.20 [ 12.52, 15.88] 2.87
Balkew et al., 2002 ] 3.00[ 2.23, 3.77] 287
Tesfa et al., 2022 —l— 48.90 [ 38.79, 59.01] 2.75
Tegegne et al., 2022 - 46.90 [ 40.63, 53.17] 2.82
Henten et.al., 2018 - 77.60[71.75, 83.45] 2.83
Berhanu et.al., 2023 [] 14.02 [ 13.77, 14.27] 2.87
Bantie et.al., 2024 ' 3 18.37 [ 14.20, 22.54] 2.85
Yizengaw et.al., 2024 M- 70.20[65.38, 75.02] 2.84
Tadele et.al., 2024 ] 6.98[ 5.46, 8.50] 287
Yizengaw et.al., 2024 - 79.10[73.48, 84.72] 2.83
Muse et.al., 2024 L] 11.67 [ 9.57, 13.77] 2.87
Gashaw u et.al., 2023 ] 1.22[ 1.1, 1.33] 2.87
Overall < 22.57 [ 14.36, 30.78]

Heterogeneity: 7° = 611.82, I = 99.99%, H” = 14359.80
Test of 6, = 8;: Q(34) = 28052.89, p = 0.00
Testof 8 =0:z=5.39, p=0.00
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Random-effects REML model
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Collis et.al., 2019 [ ]
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Eshetu et al., 2020 [
Bsrat et al., 2015 ]
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Berhanu et.al., 2023 [
Bantie et.al., 2024 B
Yizengaw et.al., 2024

Tadele et.al., 2024 B
Yizengaw et.al., 2024

Gashaw u et.al., 2023 ]
Heterogeneity: T° = 693.67, I = 99.99%, H® = 17206.87

Test of B, = 6;: Q(20) = 12653.85, p = 0.00

N

DCL

Sang et.al., 1993

Sang et.al., 1993 |

Jones et.al., 2021

Id HB et al., 2020 -
Id MY al., 2019 [

Morrone et al., 2011 [
Zeleke et al., 2021
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Wilkins et al., 1972 [
Lemma et al., 1969 =
Balkew et al., 2002 -
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Heterogeneity: T° = 591.25, I = 99.99%, H’ = 7332.65
Test of 6, = 8;: Q(11) = 15162.83, p = 0.00

MCL
Shita et al., 2022 [
Bekele et al., 2016 [

Heterogeneity: T° = 49.57, I = 99.14%, H® = 115.61
Test of 8, = 6;: Q(1) = 115.61, p = 0.00

Overall
Heterogeneity: 7° = 611.82, I> = 99.99%, H” = 14359.80
Test of 6, = 6;: Q(34) = 28052.89, p = 0.00

<>

Test of group differences: Qu(2) = 4.52, p = 0.10

Effect size
with 95% CI

43.00 [ 37.47,
14.60 [ 13.50,
1.95[ 1.24,

41.10 [ 37.88,
1.53[ 1.43,

6.70 [ 5.63,
11.60[ 7.05,
7.20[ 4.90,

3.80[ 3.12,

5.50[ 3.55,

4.50[ 3.57,

6.00[ 5.10,
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46.90 [ 40.63,

- 77.60[71.75,
14.02 [ 13.77,
18.37 [ 14.20,

- 70.20 [ 65.38,
6.98 [ 5.46,

—l- 79.10 [ 73.48,
1.22[ 1.11,
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53.00 [ 562.07,
1.26[ 1.10,

- 68.00 [ 63.57,

22.40 [ 16.69,
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11.20 [ 10.25,
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33.00 [ 31.09,
0.73[ 0.32,
2.90[ 2.16,
3.00[ 2.23,
11.67[ 9.57,
22.03[ 8.25,

4.20[ 3.50,
14.20 [ 12.52,
9.17 [ -0.63,

22.57 [ 14.36,
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Random-effects REML model

48.53]
15.70]
2.66]
44.32]
1.63]
7.77]
16.15]
9.50]
4.48]
7.45]
5.43]
6.90]
59.01]
53.17]
83.45]
14.27]
22.54]
75.02]
8.50]
84.72]
1.33]
35.48]

53.93]
1.42]
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28.11]
2.60]
12.15]
58.37]
34.91]
1.14]
3.64]
3.77]
13.77]
35.80]

4.90]
15.88]
18.97]

30.78]

Weight
(%)

2.83
2.87
2.87
2.86
2.87
2.87
2.85
2.86
2.87
2.87
2.87
2.87
2.75
2.82
2.83
2.87
2.85
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2.87
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2.87
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2.87
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2.87
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OEBPS/Images/table1.jpg
First author and year Country Sample size Response Prevalence Most

of publication rate prevalent
form of CL
Abdalla et.al., 1978 (18) Sudan 308 100 43 Community LCL
Collis et.al., 2019 (19) Sudan 3,801 100 14.6 Hospital LCL
Sang et.al., 1993 (20) Kenya 11,167 100 53 Hospital DCL
Sang etal., 1993 (21) Kenya 18,528 ‘ 100 1.26 Hospital DCL
Jones etal., 2021 (22) Kenya 425 100 68 Community DCL
Ashford et al.,1973 (23) Ethiopia 1,439 959 1.95 Community LCL
Ashford et al., 1973 (23) Ethiopia 895 84 41.1 Community LCL
Eshetu et al., 2020 (24) Ethiopia 58,163 100 | 1.53 Hospital LCL
Id HB et al, 2020 (25) Ethiopia 205 100 224 Hospital DCL
Shita et al., 2022 (26) Ethiopia 3,166 100 42 Community MCL
Bsrat et al., 2015 (27) Ethiopia 2,106 100 6.7 Community LCL
Merdekios et al., 2021 (6) Ethiopia 190 90 11.6 Community LCL
Tilahun et al., 2014 (28) Ethiopia 486 100 72 1 Hospital LCL
Mengistu et al., 1992 (29) Ethiopia 3,022 97 38 Community LCL
Bugssa et al,, 2014 (30) Ethiopia 523 100 5.5 Community LcL
Negera et al,, 2008 (31) Ethiopia 1,907 98 4.5 Community LCL
Id MY al., 2019 (15) Ethiopia 9,622 100 23 Community DCL
Morrone et al., 2011 (32) Ethiopia 4,211 100 11.2 Hospital DCL
Zeleke et al., 2021 (33) Ethiopia 1,079 100 554 Hospital DCL
Neway et al,, 2021 (34) Ethiopia 2,329 100 33.0 Hospital DCL
Wilkins et al., 1972 (35) Ethiopia 1,635 89 0.73 Community DCL
Lemma et al., 1969 (36) Ethiopia 2,000 97 29 Community DCL
Mengistu et al., 1987 (37) Ethiopia 2,689 100 6.0 Community LCL
Bekele et al., 2016 (38) Ethiopia 1,651 100 14.2 Hospital MCL
Balkew et al., 2002 (39) Ethiopia 1,908 100 3.0 Community DCL
Tesfa et al., 2022 (40) Ethiopia 94 95 489 Hospital LCL
Tegegne et al., 2022 (41) Ethiopia 243 100 46.9 Hospital LCL
Henten et.al., 2018 (42) Ethiopia 195 84.6 77.6 Hospital LCL
Berhanu et.al,, 2023 (16) Ethiopia 71,325 100 | 14.02 1 Hospital LCL
Bantie etal., 2024 (8) Ethiopia 332 ‘ 100 18.37 Hospital LCL
Yizengaw et.al., 2024 (43) Ethiopia 346 100 70.2 Hospital LCL
Tadele et.al., 2024 (44) Ethiopia 1,074 100 6.98 Community LCL
Yizengaw et.al., 2024 (45) Ethiopia 201 100 79.1 Hospital LCL
Muse et.al., 2024 (46) Ethiopia 900 100 11.67 Hospital DCL
Gashaw u et al,, 2023 (47) Ethiopia 40,324 ‘ 100 122 Hospital LCL
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Effect size

First Author and Year with 95% CI p-value
Abdalla et.al., 1978 21.98 [ 13.60, 30.35] 0.000
Collis et.al., 2019 22.81 [ 14.36, 31.26] 0.000
Sang et.al., 1993 21.67 [ 13.41, 29.93] 0.000
Sang et.al., 1993 23.20 [ 14.83, 31.57] 0.000
Jones et.al., 2021 21.23 [ 13.21, 29.24] 0.000
Ashford et al.,1973 23.18 [ 14.81, 31.55] 0.000
Ashford et al., 1973 22.03 [ 13.64, 30.41] 0.000
Eshetu et al., 2020 23.19[ 14.82, 31.56] 0.000
Id HB et al., 2020 22.58 [ 14.12, 31.04] 0.000
Shita et al., 2022 23.11 [ 14.72, 31.50] 0.000
Bsrat et al., 2015 23.04 [ 14.63, 31.45] 0.000
Merdekios et al., 2021 22.89[ 14.46, 31.33] 0.000
Tilahun et al., 2014 23.03 [ 14.61, 31.44] 0.000
Mengistu et al., 1992 23.13 [ 14.74, 31.51] 0.000
Bugssa et al., 2014 23.08 [ 14.68, 31.48] 0.000
Negera et al., 2008 23.11 [ 14.71, 31.50] 0.000
Id MY al., 2019 23.17 [ 14.80, 31.55] 0.000
Morrone et al., 2011 22.91[14.47, 31.34] 0.000
Zeleke et al., 2021 21.60 [ 13.37, 29.83] 0.000
Neway et al., 2021 22.27 [ 13.83, 30.70] 0.000
Wilkins et al., 1972 23.22 [ 14.86, 31.58] 0.000
Lemma et al., 1969 23.15[14.77, 31.53] 0.000
Mengistu et al., 1987 23.06 [ 14.66, 31.47] 0.000
Bekele et al., 2016 22.82 [ 14.37, 31.27] 0.000
Balkew et al., 2002 23.15[14.77, 31.53] 0.000
Tesfa et al., 2022 21.82 [ 13.51, 30.14] 0.000
Tegegne et al., 2022 21.86 [ 13.53, 30.20] 0.000
Henten et.al., 2018 20.95[ 13.15, 28.76] 0.000
Berhanu et.al., 2023 22.83 [ 14.38, 31.27] 0.000
Bantie et.al., 2024 22.70 [ 14.24, 31.15] 0.000
Yizengaw et.al., 2024 21.17 [ 13.19, 29.14] 0.000
Tadele et.al., 2024 23.03 [ 14.62, 31.44] 0.000
Yizengaw et.al., 2024 20.91 [ 13.14, 28.67] 0.000
Muse et.al., 2024 22.89[ 14.46, 31.33] 0.000
Gashaw u et.al., 2023 23.20[ 14.84, 31.57] 0.000
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