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Lymphatic filariasis (LF) is a neglected tropical disease caused by threadlike

worms (nematodes) that live in the lymphatic vessels of humans. Although

three species of filarial parasites (Wuchereria bancrofti, Brugia malayi and

Brugia timori) infect humans; 90% of infection is caused by Wuchereria

Bancrofti and humans are its exclusive host. Nigeria is one of over 70

countries endemic for Lymphatic filariasis with an estimated 134 million

people at the risk of infection. The Federal Capital Territory (FCT), which is

endemic for LF, commenced mass drug administration (MDA) using ivermectin

(IVM) and albendazole (ALB) in 2011. While MDA is continuing in two Area

Councils, in 2020, we assessed the impact of MDA on LF prevalence in two area

councils that had achieved five effective annual rounds of MDA. In 2010, a

baseline mapping exercise was conducted in all six area councils of FCT-Abuja.

The results revealed that four out of the six area councils were endemic for LF,

with prevalence ranging from 1.0%-4.0%. The number of persons treated with

ivermectin and albendazole in the four Area Councils was documented during

annual MDA and population-based cluster surveys were conducted at least

once in each area council during the five years of treatment, to verify the

reported geographic and programme MDA coverage. This is the number

treated divided by the total population eligible to receive treatment (usually

<5years). The survey results confirmed that in two area councils (Abaji and Kuje)

the coverage exceeded the target of 65% the while two other Councils did not

reach the recommended coverage. A pre-transmission assessment survey

(pre-TAS) was conducted in one sentinel site and at least one spot check site

in Abaji and Kuje in 2019 and were found to have LF antigenemia (LF Ag) < 2%

(range 0.0% to 1.99%). In 2020, transmission assessment surveys (TAS) were

conducted in the two area councils that previously passed the Pre-

transmission assessment survey. The results showed that the two Evaluation

units had achieved the LF Ag threshold required to stop MDA. FCT has made
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significant progress towards LF elimination with two Area Councils qualifying

to stop treatment. However, two other area councils still require a further two

years of mass drug administration with effective MDA coverage before these

area councils qualify for impact assessment.
KEYWORDS
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1 Introduction

Lymphatic filariasis (LF) is a vector-borne disease caused

by one of three filarial parasite species, Wuchereria bancrofti,

Brugia malayi and Brugia timori (1). Anopheles is the

dominant mosquito species that transmits LF in West

Africa, (2). LF causes physical and emotional suffering

resulting from the disabling and disfiguring lesions (such as

hydrocoele, lymphoedema, lymphangitis and elephantiasis)

and economic loss due to diminished productivity and

incapacitation. LF mainly affects poor countries and

marginalised people (3). Globally, the World Health

Organization (WHO) estimates that 120 million people are

affected, with an estimated 40 million having clinically

significant manifestations. LF is the second most common

cause of long-term disability (4, 5).

In 1993 the International Task Force on Disease Eradication

identified LF as one of six diseases that could be eliminated

globally based on available diagnostic tools and strategies (6).

Consequently, in 1997, the World Health Assembly passed

resolution WHA 50.29 calling for global elimination of LF as a

public health problem. In 2000 the WHO launched the Global

Programme to Eliminate LF (GPELF) to provide support to

endemic countries and a Global Alliance for the Elimination of

LF (GAELF) was established with the two principal objectives of

interruption of LF transmission and alleviation/prevention

of LF-related disability and suffering (7, 8).

According to WHO recommendations, the main strategy for

interruption of transmission is to provide annual mass drug

administration (MDA) with albendazole (400 mg) together with

diethylcarbamazine (6 mg/kg) or ivermectin (200 mg/kg) (7) to
all eligible populations within endemic areas. Annual MDA with

a minimum treatment coverage of 65% of the total at-risk

population is required for at least five years to achieve the

objective of reducing the microfilaraemia prevalence to below

1% (7).

By 2015, 18 of the 73 countries known to be endemic for LF

no longer required MDA and were conducting post-MDA

surveillance (1). In 2017, Togo was confirmed as the first

African country to eliminate LF as a public health problem (9).
02
Globally, an estimated 856.4 million people in 2016 no longer

required LF (10).

In Nigeria, the National Lymphatic Filariasis Elimination

Programme (NLFEP) was established in 1997 in response to

World Health Assembly (WHA) 50.29 resolution of May 1997

and was given a mandate to eliminate LF in Nigeria by 2020.

Nigeria has the highest burden of lymphatic filariasis in Africa

with an estimated 135 million people at risk of the disease

(JRSM, 2019). Between 2008 and 2010, mapping of LF was

carried out in the 6 Area Councils (ACs) of the Federal Capital

Territory (FCT), using donated ImmunoChromatographic

diagnostic test kits. Four of the six ACs (Abaji, Bwari,

Gwagwalada and Kuje) were found to be endemic. MDA

started in Gwagawalada AC in 2010 using donated medicines

(3mg ivermectin and 400mg albendazole) and in 2011 was

scaled-up to the remaining 3 endemic ACs. In 2018, a LF pre-

transmission assessment survey (Pre-TAS) was conducted in

Abaji and Kuje ACs (sentinel and spot check sites) because

both ACs had achieved the recommended five effective

treatment rounds (at least 65% therapeutic coverage and

100% geographic coverage). Both ACs passed pre-TAS and

were therefore qualified for a first Transmission Assessment

Survey (TAS 1).
2 Methods

2.1 Study site

Federal Capital Territory (FCT), within which is located

Abuja, the capital city of Nigeria, is situated in the central part of

Nigeria and falls in the Sudan, and Guinea vegetation. It consists

of 6 Area Councils (ACs) with an estimated population of over 2

million (projected from 2006 census using 2.5% growth rate).

The population comprises of Gwari, Koro, Ganagana,

Gwandara, Afo, and Bassa ethnic groups, who are

predominantly dairy farmers. Hausa, Fulani, Igbo, Yoruba

ethnic communities also live in the territory. While the city

dwellers are mostly civil servants or entrepreneurs, most of the

rural dwellers are farmers. Four out of the five PC-NTDs are
frontiersin.org
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endemic in FCT - namely onchocerciasis, LF, schistosomiasis

and soil-transmitted helminth (STH) infections.
2.2 Disease mapping

Between 2008 and 2010, the Federal Ministry of Health

(FMoH) conducted LF mapping in 6 high-risk villages in each of

the administrative divisions across FCT to determine LF

distribution and endemcity, and to delineate implementation

units eligible for MDA. High risk communities were identified

using the criteria described in the WHO manual for monitoring

and evaluation (M&E) of LF programmes (11). The circulating

Wuchereria bancrofti antigen was identified using a rapid-

format card test, the immunochromatographic test (ICT)

(Alere Inc., Scarborough, USA). Sampling was carried out in

the communities by laboratory technicians after they received

training on the use of ICT cards and data recording. Besides the

antigenaemia data, socio-demographic data (age, sex,

community of residence, health area and health district) of

each enrollee were also collected. Table 1 below is a summary

of the mapping result showing four and two endemic and non-

endemic areas respectively.
2.3 Mass drug administration

In 2010, integrated MDA for onchocerciasis and LF with

ivermectin (3 mg) and albendazole (400mg) commenced in

Gwagwalada before it was scaled up to the other ACs in 2011.

Since then, all ACs requiring treatment have been reached. While all

ACs were endemic for onchocerciasis, only four were co-endemic

with LF. On average, annual MDA targeted about 600,000 people in

347 communities across the four endemic area councils ACs using a

community directed intervention (CDI) approach. Through this

approach, communities were allowed to manage the MDA by

volunteers to serve as community drug distributors (CDDs). These

distributors, who were required to be literate, were trained by the

community health workers on conducting a community census,

administering drugs, recording treatment data, and identifying and

referring any adverse reactions resulting from the MDA. The CDDs

administered between one and four ivermectin tablets (using a dose
Frontiers in Tropical Diseases 03
pole to measure height as a proxy of weight) and one tablet of

albendazole to each eligible person. Health workers supervised the

CDDs with support from the state and Federal Ministry of Health.

MDA was conducted once a year between October and December.

Community registers, previously used for onchocerciasisMDA, were

modified to include albendazole and provided to all target villages.

The registers captured all members of each community, whether

eligible for MDA or not. Before each MDA in rural communities

(villages), the CDDs conducted a pre-MDA census and updated the

community register. Details of the drugs administered to each

person were recorded in the registers during the distribution. Prior

to MDA, intensive community sensitization was carried out (using

town criers, word of mouth and mass media) to raise awareness

about the MDA and encourage participation. CDDs either went

from house to house or invited community members to come to a

fixed point to receive drugs – depending on the choice of each

community. The overall target for MDA was to achieve at least 65%

programme coverage and 100% geographic coverage each year for 5

years, to ensure the ACs would qualify for a pre-TAS. Based on the

programme coverage trend in Table 2 below, only Abaji and Kuje

ACs have achieved the recommended coverage, thus qualifying for

Pre-TAS.
2.4 Pre transmission assessment survey

Pre-TAS is the first transmission assessment conducted in an

intervention area to determine if transmission has been reduced

to a level where it can be remain (or stay) even without control

measures. To be eligible for Pre-TAS, in addition to 65%

therapeutic coverage and 100% geographic coverage for at

least 5 years, the intervention unit must have completed the

fifth round of MDA at least 6 months prior to the assessment.

The sentinel site (SS) (where mapping was conducted) and spot

check site (SCS) (a purposely selected area with high probability

of transmission, usually hard-to- reach and not contiguous with

the sentinel site) are selected for assessment. The SSs and SCSs

must have a population of at least 500 persons aged 5 years and

above. Considering these conditions, Abaji and Kuje (Table 2)

were the only ACs that met the eligibility for Pre-TAS and were

therefore selected for the assessment. Two SSs and SCSs were

selected in each AC for the study. Finger-pricked blood samples
TABLE 1 LF mapping result showing endemicity in the FCT.

Area Council Mapping year Endemicity status Prevalence(%)

Abaji 2010 endemic 4.0

Bwari 2010 endemic 2.0

Gwagwalada 2008 endemic 2.0

Kuje 2008 endemic 1.0

Kwali 2008 non-endemic 0.0

Municipal Area Council 2010 non-endemic 0.0
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were collected from 300 persons from both SSs and SCSs by a

team of trained laboratory technicians in the two ACs and

examined for Wuchereria bancrofti antigen using Filarial Test

Kits (FTS, Alere). Persons (>5 years) who spent at least a night in

the past year in the sampled sites were eligible to participate in

the survey The result of the Pre-TAS is presented in

Table 3 below.
2.5 First transmission assessment survey

The transmission assessment survey determines whether

endemic LGAs have reached a critical cut-off point of

infection. It is used to determine whether to stop or continue

MDA. To be eligible for TAS1, an evaluation unit must have

passed Pre TAS (threshold for pass is <2% antigenaemia). Abaji

(EU1) and Kuje (EU2) ACs met this criterion and were selected

for the assessment. The sampling population for TAS1 is

children from 5-7 years old, on the basis that children should

not have been exposed to infection if transmission has been

interrupted. On the other hand, positive cases from this group

could imply recent transmission. The survey was conducted in

schools since the EUs have school enrolment of above 75%. The

target sample size was 1,532 pupils in each EU taken from 40

selected schools. The location of the schools was determined

using the Survey Sample Builder (SSB), a Microsoft Office Excel

based-tool developed by the NTDs Support Centre (12).

However, the sample size was exceeded with 1, 675 and 1, 644

pupils sampled in Abaji and Kuje respectively. The SSB

facilitated the random selection of schools and children from a
Frontiers in Tropical Diseases 04
list of randomized numbers. Consent forms were given to head

teachers for endorsement before the exercise. Hard copy forms

were used to collect field data which was analyzed with Microsoft

Excel. The data points included: sex, age and length of time

living in the area. Each child gave their assent and their parents

gave consent for each child to participate and was assigned a

unique ID code. All school coordinates were taken using an

android device. In addition, questionnaires were completed by

the head teachers of all the schools about water sources and

sanitation facilities.

2.5.1 Data analysis
Hard copy forms were used to collect field data which was

entered into Microsoft Excel. All collected field data from the

two EUs were verified by going through the field hard copies and

using the Health mapper software to confirm the survey sites

coordinates. For objectivity, data forms were interchanged

among teams. The critical threshold was determined by SSB

software and varied by EU.
3 Results

Descriptive statistics using excel were used to analyze and

present data in this study. Of the 6 ACs initially surveyed for LF

in 2008 and 2010 (Table 1), only Abaji, Bwari, Gwagwalada and

Kuje were found to be endemic, with prevalence ranging from

4% (Abaji) to 1% (Kuje). Kwali and Municipal Area council had

zero prevalence while Bwari and Gwagwalada had 2%

each (Table 1).
TABLE 2 LF programme coverage (%).

Area Council Therapeutic Coverage by Year (%)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Abaji - 57 96 91 102* 99 79 87 95 91

Bwari - 36 24 29 32 34 38 51.1 70 65

Gwagwalada 93 54 30 56 39 48 56 64.5 73 76

Kuje - 55 81 76 96 91 90 94.2 98 48
frontiers
*Projected population of 2006 census figure was used to calculate the denominator based on an annual growth rate of 2.5%. The over 100% coverage could be due to factors (e g. Immigration
or emigration due to flood and security challenges) which makes the denominator lower or higher than the projected population.
TABLE 3 Summary of Pre-TAS result.

State LGA Community Total Valid samples Total
positive

Prevalence (%) Total number of people that
swallowed LF medicine

Remarks

FCT Abaji Pandagi (SS) 300 0 0.0 253(84%) Passed Pre-TAS

Yaba (SC) 300 0 0.0 243(81%) Passed Pre-TAS

Kuje Gaube (SS) 301 0 0.0 266(88%) Passed Pre-TAS

Rubochi (SC) 317 1 0.3 240(76%) Passed Pre-TAS

Total 1,218 1 0.08 1,002(82%)
The threshold for a successful LF Pre-TAS is <2% Ag (Antigenaemia). SS-Sentinel site; SC-spot-check site.
in.org
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For TAS 1, 1, 675 pupils were sampled in 37 schools in Abaji

AC while, a total of 1, 644 pupils from 36 schools were sampled in

Kuje AC. Table 4 shows a summary of the characteristic of the

evaluation units. Only two tested positive for the W.bancrofti

antigen in Abaji AC while no positive was recored in Kuje AC.

This was far below the threshold of 18 which would have resulted

in failure of the TAS 1. Based on WHO recommendation to stop

MDA in areas of transmission by Culex, Anopheles or Mansonia

in which the prevalence is < 2%, MDAwas scaled down. Table 5 is

ssummary of the TAS result.
4 Discussion

The results from this study show that the FCT is making steady

progress to achieve elimination. Two ACs that reported high

coverages were assessed and the results have demonstrated that

the criteria for stopping MDA have been reached. Consequently,

225,661 persons no longer require MDA in these two ACs shown

in Figure 1, even as surveillance is ongoing. This is a major change

from the baseline survey where prevalence in Abaji has reduced

from 4% to 0.1% and in Kuje from 1% to zero. These results are in

line with studies from Kenya, Egypt, Togo and Benin that have

shown a similar, significant reduction in LF prevalence and density

after five to eight years of LF MDA (13–16).

The diagnostics used for TAS1 is the FTS which is the

recommended diagnostics by WHO (1) for TAS. Although there

has been some concern regarding the sensitivity and specificity

of the ICT (used for Pre-TAS) and FTS, the findings of a study

(17) comparing FTS and ICT in American Samoa in a post-
Frontiers in Tropical Diseases 05
MDA setting revealed that ICT had lower sensitivity (93.8%)

than but the same specificity (100%) as FTS.
4.1 Reflections on LF treatment in
urban settings

However, the remaining two ACs in FCT are yet to achieve

sufficient rounds of effective coverage to qualify for pre-TAS.

Gwagwalada requires two more effective rounds while Bwari

requires three. The tasks of achieving effective treatment rounds

in these urban ACs are multifaceted and particularly challenging.

The concept of community directed treatment with ivermectin

(CDTI), where the communities choose and remunerate volunteer

CDDsmay not work in urban settings where there is limited or no

community cohesion, as might be expected in villages. With a

general improvement in the standard of living, the clinical signs of

LF are less common, and people no longer understand the threat

of the disease, as a result of which there less commitment to

supporting CDDs. In addition, there are many competing and

vertical community health intervention programs that remunerate

volunteers and health workers such that volunteers and staff are

likely to prioritize the NTD campaigns. MDAs have historically

been more suited for rural communities and poses challenges

implemented in urban areas with higher population density,

greater mobility, and where community boundaries, and

therefore target areas, are more difficult to define (18, 19). Re-

evaluation of MDA is recommended given the challenge of

achieving effective coverage of MDA in such settings.

Most of the focus of the LF elimination programme in FCT to

date has been on MDA and there has been little progress in the

implementation of the second pillar, ie, morbidity management and

disability prevention. It is only in recent years that countries are

putting more emphasis on this intervention and scaling up the

services for people living with morbidity. A study in Malawi

documented the quality of life improved significantly for

community members six months after they received hydrocele

surgery (20). Another study showed that the lifetime benefits of

hydrocelectomy by far exceeded the costs of hydrocele surgeries (21).

MMDP activities have generally lagged behind MDA and there is a

need to improve the coverage of MMDP services and the number of

areas implementing patient-oriented morbidity interventions.

As LF elimination reaches the final mile, MDA strategies

must be fine-tuned to ensure that all challenges hindering the
TABLE 5 Sociodemographic characteristic of the populations surveyed Evaluation unit.

EU LGAs Target
Sample
size

Total
registered

Number of
Schools
targeted

Number of
Schools
Surveyed

Total
Present

Total
tested

Total
invalid

Total
refusal

Total
positive

Critical
cut-off

Remarks

1 Abaji 1532 1,681 30 37 2,421 1,675 2 4 2 18 Passed

2 Kuje 1532 1,652 30 36 1,719 1,644 0 8 0 18 Passed
fron
TABLE 4 Sociodemographic characteristic of the populations
surveyed Evaluation unit.

Evaluation Unit Abaji Kuje

Targeted sample size 1681 1719

Collected sample size 1681 1652

Targeted number of
schools

40 40

Number of school
surveyed

37 36

Boys sampled 894

Girls Sampled 787 823
tiersin.org
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attainment of effective treatment coverages are addressed,

particularly in urban settings. Secondly, resources must be

mobilized through the joint efforts of partners, communities

and government to significantly scale up LF MMDP as it is a

criterion for validation of elimination of LF as a public

health problem.
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