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Lymphatic filariasis (LF) is a neglected tropical disease caused by microfilariae of the Wuchereria and Brugia genus and spread by mosquitoes. Chronic infection and associated morbidity leads to poor psychosocial and economic outcomes. LF elimination programs have been underway in many countries, including Zambia, a country in Sub-Saharan Africa where LF has long been endemic. Zambia has made great progress in moving towards elimination through a multipronged strategy involving mass drug administration, regular surveillance, and morbidity management and disease prevention. This scoping review aims to capture the breadth of literature published on LF in Zambia to support further research into the disease that may support ongoing elimination efforts, research gaps, and funding opportunities. PRISMA-ScR and JBI scoping review guidelines were used in the design and conduct of this scoping review, leading to 475 full-text articles screened and included in data analysis, with analyzed information including publication year, journal, study theme, study type, citation number, and funding sources. The resulting screen found many articles focused on disease epidemiology in Zambia, but less research on vectors, treatment and prevention. Therefore, we conclude there may be opportunities to better understand this disease in the Zambian context through filling in these research gaps.
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Introduction

In 1997, lymphatic filariasis (LF) became one of a handful of neglected tropical diseases (NTDs) targeted for elimination (1, 2). The Global Programme to End LF (GPELF) was initiated in 2000 with the goal of eliminating LF by 2020. While significant progress has been made over the subsequent two decades, in 2019 over 50 million people were infected with LF among the 793 million people still at risk within 72 endemic countries (3–5). Elimination is achieved and validated through a series of steps, including mapping surveys, mass drug administration (MDA), and transmission assessment surveys (TAS) (5). Bangladesh and Lao People’s Democratic Republic most recently achieved elimination in 2023 following completion of multiple rounds of MDA and confirmation that the disease prevalence is below transmission thresholds (6, 7). Globally, LF causes the loss of an estimated 1.6 million disability adjusted life years (DALYs) (8).

LF is spread when Anopheles and Culex mosquitoes infected with Wuchereria bancrofti, Brugia malayi, or B. timori filariae bite a human (9). During this blood meal, the infected mosquitoes introduce third-stage filarial larvae into the human host’s skin via the bite site. These larvae ultimately develop into adults that reside in the lymphatic system, and themselves produce sheathed microfilariae that enter the peripheral circulation. A mosquito biting an infected human host then ingests the microfilariae during a blood meal, that then matures to become an L3 larvae in the mosquito and is transmitted to another human during that mosquito’s next blood meal (10). The migration of filariae to the host’s lymphatic vessels results in dysfunction that can present clinically with lymphedema and hydrocele (11). Acute attacks, also referred to as secondary bacterial infections, may also occur from insufficient daily hygiene practices related to limb washing and drying and ultimately drive disease progression (12, 13). The clinical consequences of infection can be stigmatizing, resulting in social, psychological, and economic consequences beyond the health effects (14). Treatment consists of a package of morbidity management and disability prevention, which consists of antimicrobial agents for the primary filarial infection and secondary acute adenolymphangitis, topical treatments and hygiene for lymphedema, and surgical care for hydrocele (15). Antifilarial agents are selected based on co-endemicity of onchocerciasis and loiasis. In locales where onchocerciasis and loiasis are not endemic, triple therapy consisting of ivermectin, diethylcarbamazine (DEC), and albendazole is recommended (16). This triple therapy has been shown to be effective in clearing microfilariae from the blood stream (17). Where onchocerciasis is present, DEC is contraindicated due to a severe inflammatory effect, called the Mazzotti reaction (18). Ivermectin is associated with severe encephalopathy in patients with high serum Loa loa burden as is therefore avoided in regions known to be endemic with loiasis (19).

LF imparts a significant burden of disease in Africa, where the disease remains endemic in 34 countries placing an estimated 288 million people at risk of infection (5). A study estimated the prevalence of LF in Africa to be 10 million in 2018, down from 74 million in 2000 (3) While likely underestimates, over 160 thousand lymphedema patients and over 147 thousand hydrocele patients were reported to the World Health Organization (WHO) by endemic countries in Africa in 2022 (5). While almost all endemic countries have made progress towards reducing the burden of LF, Malawi and Togo were the first in Sub-Saharan Africa (SSA) to be validated as having eliminated the disease (5). Several other countries, including Zambia, have completed the necessary number of rounds of MDA, and have transitioned into an impact survey stage to assess for any evidence of ongoing disease transmission.

Zambia, a landlocked country in SSA, has made significant progress towards reducing the burden of LF (20). The country is made up of 10 provinces and 116 districts and is home to over 19 million people (21, 22). LF is endemic in 96 of those 116 districts (23). LF in Zambia was first noted in the literature by Buckley in 1946 (24), while the first definitive locally transmitted cases were described by Hira in the 1970s (25, 26). In 2003, following the establishment of the GPELF, the government of Zambia launched a program to eliminate LF. Epidemiological mapping of the disease was completed in 2011, which found an average prevalence of 7.4% across the country (27). Five rounds of MDA have since been conducted in Zambia, and despite funding challenges, the country now awaits the results of TAS to determine if MDAs are no longer needed (5). Both the challenges and successes along the road to elimination may be useful to inform similar efforts in neighboring countries (20). As Zambia steadily moves from active MDA towards disease surveillance and, eventually, elimination, we conducted a scoping review of the literature on LF in Zambia to identify general research gaps as to guide further research and elimination efforts.





Methods




Article screening

We conducted a scoping review of the existing literature on LF in Zambia. The full protocol is published here (28). PRISMA-Scoping Review (ScR) and Joanna Briggs Institute (JBI) scoping review guidelines were used in the design and conduct of this scoping review (29–31) The PRISMA Scoping Review checklist can be found in Table 1. In brief, a search was conducted with the goal of collecting articles that may include a discussion of LF in Zambia. The search strings used for each database are detailed in Table 2. Following de-duplication, 6363 primary records were uploaded into Rayyan (32). Primary and secondary inclusion criteria and exclusion criteria were formulated and are described below. The overall screening strategy across title-abstract and full-text screens is visualized in Figure 1.


Table 1 | PRISMA-Scoping Review (ScR) checklist.




Table 2 | Search strings, results, date of search and filters used for 7 databases for article retrieval.






Figure 1 | Screening strategy employed following article retrieval. The top half shows the title-abstract screening strategy, whereby two independent reviewers determined if the article explicitly mentioned lymphatic filariasis and Zambia together, or separately. Articles that emphasized categories that include lymphatic filariasis, such as the neglected tropical diseases, or Zambia, such as Sub-Saharan Africa, where screened in at this step. Otherwise, articles were excluded. In the full text screen, articles were screened in if they included a thorough discussion of lymphatic filariasis in the Zambian context, where thorough was operationalized with respect to LF to mean “containing LF-related discussion or data, including incidence, prevalence, GIS data, etc.” and with respect to Zambia to mean “containing discussion or data that is specific to Zambia or includes Zambia among a set of data or discussions of multiple countries/contexts”.



Prior to initiation of the screening phase, a test batch of 20 articles was used to train all screeners. Screening was not initiated until reviewers achieved >90% concordance with the results of a senior author (HS) on the same set of 20 articles. The title-abstract screen was conducted by 8 reviewers (HS, AO, DH, KC, AB, KS, JL, ST). Each article was analyzed by two independent reviewers, and a third senior author (HS, AO) resolved any disagreements. Articles were screened-in if they explicitly mention lymphatic filariasis in the Zambian context in their title or abstract or if they mentioned categories of which LF or Zambia were a part (i.e. NTDs, Sub-Saharan Africa, etc.) and there was a reasonable possibility that the full text would include a discussion of LF in Zambia, specifically. Articles were excluded if not in English.

A total of 513 articles were screened in from the title-abstract phase while 5850 articles were excluded. Of those 513, the full text of 38 articles was unretrievable. The remaining 475 full text articles were then screened by 6 reviewers (HS, AO, DH, AB, JL, ST). At this stage, articles were included in the next stage of analysis if their full text included a thorough discussion of LF in Zambia. Thorough was operationalized for LF to mean “containing LF-related discussion or data, including incidence, prevalence, GIS data, etc.” Thorough was operationalized for Zambia to mean “containing discussion or data that is specific to Zambia or includes Zambia among a set of data or discussions of multiple countries/contexts”. Additionally, included articles must discuss LF in Zambia specifically; separate thorough discussions of each subject were not sufficient. Exclusion criteria included articles that were unretrievable, were not published in peer-reviewed journals or by government and international regulatory bodies, were published as part of conference proceedings or poster abstracts or were published as part of a book. Reference lists from screened-in articles were reviewed and cross-referenced with the list of articles acquired from the screening process when the title was suggestive of possible relevance. Articles that were absent from the list of screened articles but were deemed possibly relevant were screened using the same criteria for possible inclusion in the final set of articles. Expert opinion was sought on the inclusion of official government literature, as many of these articles are not indexed in searchable databases.

For relevant articles that have been published as part of a series of regular updates, for example the annual Global Programme to Eliminate LF (GPELF) updates published in the Bulletin of the WHO, only the most recent was included to avoid diluting results with similar or equivalent articles.





Data extraction

Article information, including publication year, journal, study theme, study type, citation number, and funding sources, was extracted into Microsoft Excel for further analysis. Study theme describes the article’s core focus as it relates to LF, for example, LF epidemiology or LF health policy. Study type describes the methodology used to carry out the study, such as secondary or clinical research. The study themes included general epidemiology, diagnostics, treatment, health systems/policy, vectors, and co-infections, as well as a general topics category aimed at articles that touch on multiple themes equally or that focused on themes that were not well captured by the existing framework. Study types included clinical research, epidemiological research, secondary research, and institutional or government reports. A codebook was adapted from Grifferty et al. to capture the expected study themes and types relevant to LF research (33). General epidemiology was defined as “studies that aimed to describe the prevalence, distribution, or other epidemiological indicators of disease.” The study type, epidemiological research, was defined as “studies that collected and/or independently analyzed epidemiological data.” Two authors (HS, AO) independently assigned labels to each article then collaboratively reviewed and resolved any disagreements. These data were analyzed by two authors (HS, GG) to generate summary statistics and data visualizations. Citation numbers were drawn from Google Scholar citation estimates.






Results

From an initial search that obtained over 6,000 unique articles, the yield following the screening process was approximately 0.6%, or 40 articles. An additional 4 articles were included for analysis, 2 government documents and 2 screened-in article references, for a total of 44 articles. Figure 2 shows the PRISMA flow diagram of this scoping review, which describes the number of articles at each step of the review process (34). The final article list is included in Table 3.




Figure 2 | PRISMA 2020 flow diagram including searches of databases.




Table 3 | Final list of articles following full text screening.



Generally, there has been a slight increase in the number of articles published about LF in Zambia over time; with most articles being published after 2010 and relatively few before that point. Figure 3 depicts the number and proportion of articles published per half decade, with the greatest share being published in the period between 2015-2019.




Figure 3 | Number of articles published per half decade.



The most frequently noted study theme was general epidemiology (n = 16; 37%) followed by health policy/systems (n = 9; 21%) (Figure 4). The next most common study themes were general topics (n =8; 18%), vectors (n = 5;11%), and diagnostics (n = 4; 9%), respectively. There was limited research coverage of co-infections with LF and diagnostics in Zambia, each with only one article, 2% of the total number of articles. There were no articles focused on disease prevention or pathophysiology. The most frequent study type was secondary research (n = 19; 43%) followed closely by epidemiological research (n = 17; 39%). There were relatively few clinical research articles published on LF in Zambia (n=4; 9%). There were no basic science articles found during this review. One article by Shawa et al., 2013 was found to fit into two thematic categories, general epidemiology, and vectors. Researchers took community serum samples to assess anti-filarial antibody and filarial antigen seropositivity and conduct vector assessments with light traps. On reviewer discussion, we determined that this paper would be given its own mixed category of general epidemiology/vectors, rather than be double counted in each category. Table 4 depicts the study theme per half decade, highlighting trends in article focus over time. Study theme by study type and study type by decade can be found in Tables 5, 6, respectively, and in addition to Figure 4.




Figure 4 | Number of articles per study theme and per study type.




Table 4 | Number of articles in each study theme by half decade, excluding half decades in which no articles were published.




Table 5 | Study type by half decade and total articles published per half decade.




Table 6 | Study theme by study type, color gradient indicates most common intersection between theme and type.



The full list of funding organizations acknowledged by articles are detailed in Table 7. The Bill and Melinda Gates Foundation provided funding to the greatest number of articles (n = 9; 20%). The Department of International Development, United Kingdom, and the Wellcome Trust contributed to the second greatest number of articles, at 4 each. No funders were reported in 16 articles, which is the largest collection of articles included for final analysis. In total, 24 unique funding organizations were identified across 44 articles.


Table 7 | List of organizations and donors acknowledged by articles as providing support in order from most frequently reported.



In reviewing the most cited articles that include a thorough discussion of LF in Zambia, which are detailed in Table 8, the 2015 Global Burden of Disease Study has the greatest number of citing articles at 5221. This is followed by “Re-assessing the global prevalence and distribution of lymphatic filariasis,” at 637. The most cited article that focuses exclusively on LF in Zambia was “Mapping the geographical distribution of lymphatic filariasis in Zambia,” at 29 citing articles, and was the 26th most cited article included in the analysis. Articles were published in 26 unique peer-reviewed journals. Only 6 journals published more than one article on LF in Zambia. The journals in which articles were most frequently published were PLoS NTD (n = 7; 16%), Parasites & Vectors (n = 5; 11%), and Trends in Parasitology (n = 3; 6.8%).


Table 8 | Article title, number of citations as indexed by Google Scholar, study theme, type and year of publication for the 10 most highly cited articles found in this scoping review.







Discussion

This article is, to our knowledge, the first scoping review of LF in Zambia, or of LF research generally. Our goal was to capture and describe the body of literature at this intersection as completely as possible. We found that most studies focused on the epidemiology of LF as a theme and used secondary research methodologies, such as systematic reviews. There were no articles that fit the study themes of prevention or pathophysiology or the study type of basic science research. The absence of prevention focused articles was especially surprising, and potentially a reflection of limitations inherent in this study. Prevention as a research focus may be captured by those articles that were labeled as vector studies, given research into host-vector interactions may be targeted at preventing future infections.

A significant number of studies were published with maps of the distribution and prevalence of LF globally or in Africa, which included information on Zambia, but beyond these maps, did not further conversation around LF in Zambia specifically. These studies were included in our analysis as they met our inclusion criteria and definition for a ‘thorough’ discussion of LF in Zambia. The greatest number of studies were published in the 2010s, which corresponds to the completion of the initial LF mapping studies conducted prior to the initiation of MDAs (27). Prior to this, there was relatively little knowledge about the disease in Zambia published in the literature. Many of the subsequent epidemiological studies draw from the paper published by Mwase et al. which outlines the results of those initial surveys (27). Those papers that referenced epidemiological information about LF in Zambia but did not perform a primary analysis of previously collected epidemiological data, were considered secondary research for the purposes of this scoping review. There were 8 articles fitting this description. There is another subset of 9 articles that gathered primary epidemiological data or independently analyzed existing data, for example (35, 36). Information about the epidemiology of LF in Zambia is helpful in determining where MDAs are necessary and continued monitoring needs to occur.

There were relatively few studies that focused on the vectors of LF in Zambia. However, the Anopheles mosquito that spreads the disease similarly spreads malaria. There were a number of studies screened out that focused on the vectors of malaria, but made no explicit mention of lymphatic filariasis, while a much smaller number did reference their co-endemicity in the region (37). Malaria researchers may consider the impact of their work on Anopheles mosquitos on LF, thereby allowing the scientific community to better understand how to control both diseases, perhaps even synergistically.

There was only one study that focused on co-infections with LF (38). Given LF co-endemicity has important implications for selecting therapeutics and that infrastructure needed to deploy LF programming could be coopted for other disease target, further research into co-endemic infections could be useful in Zambia. Additionally, there were no basic science studies or articles that focused on the pathophysiology of lymphatic filariasis in Zambia, however there’s no clear reason that research into LF pathophysiology conducted in Zambia specifically would yield novel results. Articles that specifically focused on Zambia had relatively few citations, suggesting the limited impact of the field, while those studies that had a broader focus than specifically LF or Zambia on their own, such as the 2015 Global Burden of Disease study, had significantly more citations, the vast majority likely from papers that are unrelated to this study’s focus. Given our inclusive approach, we retained these broadly encompassing articles. Most articles were concentrated around a select few journals that had scopes that focused on either NTDs or parasitology.

There are several limitations in the design and conduct of this study. There were several older studies, for example those by Hira (25, 26), that were not included in the analysis despite their significant contribution to the understanding of LF in Zambia, as the full text for these articles could not be located and thus could not be carefully analyzed. It is possible that articles that should have been included in this scoping review were missed. However, we attempted to mitigate this by being as inclusive as possible during the title-abstract screening process to ensure that any article that may have reasonably contained a thorough discussion of LF in Zambia was included in the full-text screen. Additionally, efforts were made to ensure that screeners were properly trained and had achieved a high level of inter-reviewer concordance prior to the initiation of the title-abstract screening phase. While we performed a review of the relevant government and institutional literature that discusses LF in Zambia, these articles are often less readily accessible than those published in peer-reviewed journals, thus we may have missed some of these articles during our search.

Interestingly, the most prevalent funding status for published articles was ‘None reported’. Some articles explicitly stated that no funding was obtained for the purposes of that research, while others made no mention of funding in any explicit way. These were described the same way in this study. This suggests that much of the work that has been done on LF in Zambia has been unfunded and serves to highlight the neglected status of this neglected tropical disease.





Conclusions

Global efforts to eliminate LF are making progress worldwide. In Zambia, following 5 rounds of MDA, the country is awaiting verification that no further rounds are necessary. On this backdrop, we conducted a scoping review of the literature on LF in Zambia to describe and contextualize the existing body of knowledge. Through an analysis of 44 records that discuss LF in Zambia, we found that the most frequent articles focus was on the epidemiology of LF, while the most frequently used methodology was secondary research. Consolidating the body of knowledge on LF in Zambia may be helpful in several ways, including to support the efforts other countries that aim to follow the same path Zambia has taken toward elimination and to guide future research efforts in Zambia through the identification of potential gaps. Those gaps include further research into the vectors of LF and co-infections, given the Anopheles mosquito that spreads the disease is also a principal vector for malaria.
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INTRODUCTION
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METHODS
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Eligibility criteria 6 (e.g. years considered, language, and publication status), and provide Pg.2,4
a rationale.
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any processes for obtaining and confirming data from investigators.
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Critical appraisal of 7 ; o .
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B 17 y 7 i Pg. 5-6, Table 3-8
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Synthesis of results 18 Sum@rize and/ovr pfesen( the charting results as they relate to the review Pg. 56, Table 5-8
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DISCUSSION
Summarize the main results (including an overview of concepts, themes, and
Summary of evidence 19 types of evidence available), link to the review questions and objectives, and Pg.6,7,13
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Limitations 20 Discuss the limitations of the scoping review process. Pg.6,7,13
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FUNDING
Describe sources of funding for the included sources of evidence, as well as
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the scoping review.

Preferred Reporting ltems for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) ChecKlist.
JBI, Joanna Briggs Institute; PRISMA-ScR, Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews.
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms, and Web sites.

F A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative and/or qualitative research, expert opinion, and policy documents)
that may be eligible in a scoping review as opposed to only studies. This is not to be confused with information sources (see first footnote).

# The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of data extraction in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform a decision. This term is used for items 12 and 19 instead of "risk of
bias" (which is more applicable to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used in a scoping review (e.g., quantitative and/or
qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467-
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