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Objectives: A survey was conducted 10 years after stopping MDA in the Gomoa West District of Ghana
to assess the Wuchereria bancrofti prevalence in both human and mosquito populations.

Methods: In seven communities, infection in humans was assessed using the filariasis test strip (FTS).
Mosquitoes were collected once a month over six months using pyrethrum spray catches (PSC). The
mosquitoes were analyzed for W. bancrofti infections, using dissection followed by poolscreening PCR.
Results:  FTS results showed that 2/524 (0.38%; 95% CI, 0.0%-0.9%) individuals tested positive for anti-
gen. Dissections revealed W. bancrofti infections in 5/107 Anopheles gambiae (4.7%: 95% Cl, 2.2-8.5) from
one community, with three mosquitoes harboring L3 larvae (2.8%: 95% CI, 0.9-7.5). PCR analysis of 683
mosquitoes in 57 pools revealed seven positive pools from two communities. The prevalence of infected
mosquitoes by PCR for the district was 3.1% (95% CI, 0.5-24.0) for An. gambiae and 2.5% (95% CI, 0.4-23.5)
for all Anopheles spp.

Conclusions: The infection rate in the Anopheles spp. exceeds the provisional 1% threshold suggested by
WHO, indicating ongoing transmission risk ten years after stopping MDA. Further district-wide assess-
ments are recommended to inform the scope of any interventions required in the Gomoa West district.
© 2025 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
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Introduction

Having targeted the elimination of lymphatic filariasis (LF) as a
disease of public health problem, many disease-endemic countries
have been implementing mass drug administration (MDA) to at-
risk populations to bring infection thresholds below levels where
transmission cannot be sustained. Thus, since the launch of the
Global Programme to Eliminate Lymphatic Filariasis (GPELF) [1] in
2000, 19 countries (including Togo and Malawi in Africa) were suc-
cessfully validated for elimination [2]. 14 countries have stopped
MDA in all endemic districts and are under post-MDA surveillance,
while 33 countries have scaled MDA to all endemic districts [2].
There remains one country (Gabon) where MDA is yet to start,
while in five others MDA is yet to be fully scaled to all endemic
districts. In Ghana, MDA has been scaled to all endemic districts
and stopped in 110 of the 118 districts as of 2022 (ESPEN database)
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[3]. However, an important aspect in ensuring successful elimina-
tion and maintaining the gains achieved is the need for effective
surveillance systems to detect recrudescence or resurgence of in-
fections and institute measures to address any challenges effec-
tively [4]. Surveillance in both the human and vector populations
is recommended.

The resurgence of LF following the cessation of MDA in some
previously endemic communities is not new [5,6]. In Ghana, nu-
merous studies have examined the impact of MDA during active
intervention periods [7,8], but there is a relative paucity of data on
transmission following the cessation of MDA. WHO recommends
ongoing surveillance in previously endemic areas to monitor for
signs of recrudescence and guide necessary interventions [4]. This
study was therefore conducted in the Gomoa West District, where
MDA has been stopped since 2014 following successful transmis-
sion assessment surveys, to assess the prevalence of infection in
the human and mosquito populations.
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Figure 1. Map of Gomoa west district showing the location of study communities.

Methods
Description of study sites

The study was conducted in the Gomoa West District in the
Central Region of Ghana, located along the coastal savannah area,
50 km west of Accra. Seven communities were selected for the
study (Figure 1). All the communities were previously located in
the Gomoa district. However, following redistricting in 2008, the
Gomoa district was divided into two districts including the Gomoa
West district where the current study was conducted. Other than
Abrekum, all the study communities were selected for monitoring
activities based on previously high endemicity and availability of
baseline data in these communities. As such the selection of the
communities was purposeful to enable a comparison of the pre-
MDA data and the findings from this current study. Before the im-
plementation of MDA in the Gomoa district, the prevalence of mi-
crofilariae in the population was 4.6% (43/941) while CFA preva-
lence was 8.7% (75/861) [9]. The last MDA was conducted in 2014
in the Gomoa West and other adjoining districts. TAS3 results in
the Gomoa West district in 2019 indicated one positive out of 1558
children tested (ESPEN database) [3]. The adjoining districts have
also stopped MDA.

Study design

This study employed cross-sectional screening of residents as
well as entomological surveys conducted over six months in the
seven study communities in the Gomoa West district.

Community screening for Wuchereria bancrofti antigenemia and
microfilariae

At least 50 participants were targeted from each community as
per the WHO LF mapping protocol [10]. to account for refusals a
10% nonresponse rate was added to the sample size. Thus, a mini-
mum of 55 participants per community (385 for the entire study)
were targeted. The communities were notified a day in advance
through local information centers and community leaders to gather
at a designated location (usually the community center). Individu-
als, 18 years and above, were targeted for the study, informed, and
if consented, taken through the study procedures. Demographic in-
formation was gathered from participants including age, gender,
and occupation. Data was also gathered on previous MDA partici-
pation. The Filariasis Test Strip (FTS) was used for the qualitative
detection of W. bancrofti antigenemia of participants during the
day [11]. Briefly, a 75-microliter blood sample was collected from
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each participant via finger prick into a micropipette. The blood was
transferred onto the FTS and the result read after ten minutes fol-
lowing the manufacturer’s guidelines.

In antigen-positive individuals, a trained phlebotomist collected
venous blood into EDTA tubes between 9 pm and 11 pm for micro-
filaria (mf) quantification. 100 pl of the blood sample was added
to 9ml 3% acetic acid in an Eppendorf tube. The content was thor-
oughly mixed and then poured into a Sedgewick counting cham-
ber. Counting of mf was then carried out under X10 magnification
of a light microscope [12].

Mosquito collection and processing

Mosquitoes were collected over 6 months from August 2023
to January 2024 as part of monthly entomological surveys that
were carried out in each of the seven study communities. Each
community was divided into quadrants and households were ran-
domly selected from each quadrant for mosquito collection. In each
community, indoor resting mosquitoes were sampled one day in
a month between 5 am and 8 am, from 25 households in one
quadrant, using the Pyrethrum Spray Catch (PSC) method. A total
of 150 households were sampled per community. In each house-
hold, three rooms were randomly selected and sprayed. The dead
and immobilized mosquitoes were collected and placed on wet fil-
ter paper lining labeled Petri dishes. The number of people sleep-
ing in each room was recorded as a proxy to estimate biting rates
and other entomological indices. The collected samples were trans-
ported to NMIMR Parasitology Laboratory for identification and
processing.

The collected mosquitoes were identified to the species level
using the morphological keys of Gillies and De Meillon [13]. The
female mosquitoes were dissected into three parts (head, thorax
and abdomen). A drop of 1% saline solution was added to each part
and examined for L1, L2 and L3 stages of W. bancrofti under a dis-
secting microscope.

DNA extraction and PCR for W. bancrofti identification

The dried carcass of dissected mosquitoes together with any W.
bancrofti larvae found on each slide were scraped off into a 1.5 ml
Eppendorf tube. Dissected mosquitoes in which any of the W. ban-
crofti larval stages were detected were processed singly to confirm
the infection. All other mosquitoes were processed in pools of up
to 20 mosquitoes. The Quick-DNA/RNA Pathogen kit (Zymo) was
used in the extraction of pooled mosquitoes for parasite detection
following the manufacturer’s recommended protocol. The eluted
DNA was frozen at -20°C until used for PCR. The PCR for the iden-
tification of W. bancrofti followed the conventional PCR method by
Ramzy et al. [14].

Genomic DNA extraction and molecular identification of An. gambiae
s.l. mosquitoes

Genomic DNA was extracted from the legs of selected Anopheles
gambiae s.l. morphologically identified, using the Quick-DNA/RNA
kit (Zymo) following the manufacturer’s protocol. The extracted
DNA was used for PCR following the methods of Fanello et al. [15]

Data analysis

The data was analyzed to determine the prevalence of antigen-
emia, and the parasitemia (mf) of participants, as well as the infec-
tion and infectivity of the mosquito species collected. Microsoft Of-
fice Excel spreadsheet was used to enter the questionnaire survey
data, which was then imported into STATA version 17 (STATA Cor-
poration, Texas, USA) for analysis. The PooledInfRate [16,17] pack-
age in R software version 4.3.3 [18] was used to estimate the
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prevalence of PCR-positive mosquitoes for each species and com-
munity. Point estimates included Firth’s bias correction while 95%
confidence intervals were computed using the score method, with
adjustment for skewness where one or more pools were posi-
tive. For estimating prevalence at the district level, the HierPool-
Prev function in PoolTestR [19] was used to account for clustering
within communities, using default uninformative priors and the
posterior median as the point estimate.
Entomological parameters were calculated as follows:

B Infection rate: [Number of mosquitoes carrying W. bancrofti lar-
vae of any stage (L1-L3)] /[ [Total number of mosquitoes dis-
sected] x 100%.

B Infectivity rate: [Number of mosquitoes carrying the infective
L3 stage of W. bancrofti] | [Total number of mosquitoes dis-
sected] x 100%.

B Monthly biting rate (MBR): [Number of blood-fed mosquitoes
captured] | [Number of sleepers] x 30.5.

B Annual biting rate (ABR): [Number of blood-fed mosquitoes
captured] / [Number of sleepers] x 365.

B Annual infective biting rate (AIBR): ABR x Infectivity rate.

B Worm load: [Total number of L3 [ Total number of mosquitoes
carrying L3].

B Annual transmission potential (ATP): AIBR x Worm load.

Results
Epidemiological surveys

This study recruited a total of 524 participants across the seven
communities. Except in Mankoadze and Ayesuano where 44 and
51 participants were recruited respectively, the sample size was
met in the other communities due to the demand and the number
of people who turned up (Table S1). 42.0% (220/524) of partici-
pants were males and 58.0% (304/524) were females. Overall, most
participants (21.0%) were from the age group of 20-29 years with
the smallest group (12.0%) in the 50-59-year group. Testing with
the FTS showed that 2/524 (0.38%; 95% CI, 0.05%-1.37%) individu-
als were positive for antigen. The two FTS-positive individuals, one
male from Abrekum aged 38 years, and a female from Obiri aged
76 years, reported being treated in the last MDA round 10 years
ago. The prevalence in these communities was 1/75 (1.33%; 95%
Cl, 0.03%-7.21%) in Abrekum and 1/93 (1.08%; 95% CI, 0.03%-5.85%)
in Obiri. The participant in Obiri consented to night blood collec-
tion, but no mf was observed. Regarding the last treatment status,
a significant proportion of participants (71.2%, n = 373) reported
having received treatment during the last MDA round, while 28.8%
(n = 151) indicated they had not received treatment.

Entomological surveys

A total of 763 mosquitoes were collected from the seven study
communities using the pyrethrum spray collections. Of these, 475
(62.3%) were Anopheles spp., 23 (3.0%) were Mansonia spp., 208
(27.3%) were Culex spp., and 57 (7.4%) were Aedes spp. The Anophe-
les spp. caught comprised of 70.9% (337/475) An. gambiae s.L
and 29.1% (138/475) An. funestus. Ayesuano had the largest share
of sampled mosquitoes, accounting for 20.0% (153) of the total.
Mankoadze had the highest number of Culex mosquitoes, account-
ing for 17.6% (134) of the total. An. gambiae, which is the main vec-
tor of lymphatic filariasis in Ghana, was the most frequently sam-
pled (44.2%, n = 337) mosquito species (Table 1).

Molecular identification of An. gambiae s.!

Of all An. gambiae s.l. collected from the seven communities,
25% (85/337) were subjected to molecular identification using PCR.
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Table 1

Distribution of mosquito species collected across the study communities.
Community Anophelines Culicines Sampled

mosquitoes (%)
An. gambiae An. funestus Culex Mansonia Aedes

Ayesuano 107 15 25 3 3 153 (20.0)
Abrekum 48 24 18 9 6 105 (13.8)
Hwida 43 17 18 1 24 103 (13.5)
Obiri 17 11 16 1 8 53 (6.9)
Fawomanye 54 28 19 3 1 105 (13.8)
Amanful 39 33 20 5 13 110 (14.4)
Mankoadze 29 10 92 1 2 134 (17.6)
Total 337 138 208 23 57 763 (100.0)

Table 2

Infection and infectivity rates of mosquitoes from study communities (dissection).

Community Species No dissected No. with larvae (L3) % Infected (95% CI) % Infective (95% CI)
Ayesuano An. gambiae 107 5(3) 4.7 (2.2-8.5) 2.8 (0.9-7.5)
Ayesuano An. funestus 15 0 0.0 (0.0-22.7) 0.0 (0.0-22.7)
Ayesuano Culex spp. 25 0 0.0 (0.0-13.7) 0.0 (0.0-13.7)
Abrekum An. gambiae 48 0 0.0 (0.0-7.6) 0.0 (0.0-7.6)
Abrekum An. funestus 24 0 0.0 (0.0-14.3) 0.0 (0.0-14.3)
Abrekum Culex spp. 18 0 0.0 (0.0-18.4) 0.0 (0.0-18.4)
Hwida An. gambiae 43 0 0.0 (0.0-8.5) 0.0 (0.0-8.5)
Hwida An. funestus 17 0 0.0 (0.0-20.9) 0.0 (0.0-20.9)
Hwida Culex spp. 18 0 0.0 (0.0-18.4) 0.0 (0.0-18.4)
Obiri An. gambiae 17 0 0.0 (0.0-20.9) 0.0 (0.0-20.9)
Obiri An. funestus 11 0 0.0 (0.0-29.6) 0.0 (0.0-29.6)
Obiri Culex spp. 16 0 0.0 (0.0-22.2) 0.0 (0.0-22.2)
Fawomanye An. gambiae 54 0 0.0 (0.0-6.5) 0.0 (0.0-6.5)
Fawomanye An. funestus 28 0 0.0 (0.0-12.5) 0.0 (0.0-12.5)
Fawomanye Culex spp. 19 0 0.0 (0.0-18.7) 0.0 (0.0-18.7)
Amanful An. gambiae 39 0 0.0 (0.0-9.2) 0.0 (0.0-9.2)
Amanful An. funestus 33 0 0.0 (0.0-10.9) 0.0 (0.0-10.9)
Amanful Culex spp. 20 0 0.0 (0.0-17.7) 0.0 (0.0-17.7)
Mankoadze An. gambiae 29 0 0.0 (0.0-12.8) 0.0 (0.0-12.8)
Mankoadze An. funestus 10 0 0.0 (0.0-30.9) 0.0 (0.0-30.9)
Mankoadze Culex spp. 92 0 0.0 (0.0-3.9) 0.0 (0.0-3.9)

An. gambiae 337 5(3) 1.5 (0.8-2.9) 0.9 (0.5-2.3)

An. funestus 138 0 0.0 (0.0-2.7) 0.0 (0.0-2.7)

Culex spp. 208 0 0.0 (0.0-3.9) 0.0 (0.0-3.9)
Total Anopheles spp. 475 5(3) 1.1 (0.5-2.6) 0.6 (0.2-1.5)

Of these, 92.9% (79/85) successfully amplified and 7.1% (6/85) did Table 3

not amplify. Out of the 79 that amplified, 89.9% (71/79) were iden-
tified as An. gambiae s.l. and 10.1% (8/79) were identified as An.
melas. Of the An. gambiae s.l. specimens, 74.6% (53/71) were fur-
ther identified as An. coluzzii (previously known as the M form)
and 25.4% (18/71) as An. gambiae s.s (previously known as the S
form).

Infection and infectivity of mosquitoes

A total of 475 Anopheles and 208 Culex mosquitoes from all the
study communities were dissected and examined for W. bancrofti
infection. Infections (mf) were exclusively found in An. gambiae
mosquitoes from Ayesuano community. Five out of 107 An. gam-
biae mosquitoes from Ayesuano were infected with an infection
rate of 4.7% (95% CI, 2.2%-8.5%). Three of these infected mosquitoes
harbored the infective L3 stage of W. bancrofti with an infectiv-
ity rate of 2.8% (95% CI, 0.9%-7.5%). Considering the total number
of An. gambiae collected from all study communities (n = 337),
the infection rate was 1.5% (95% CI, 0.8%-2.9%), while the infec-
tivity rate was 0.9% (95% CI, 0.5%-2.3%). Infection and infectivity
rates due to all Anopheles spp. (n = 475) were 1.1% (95% CI, 0.5%-
2.6%) and 0.6% (95% CI, 0.2%-1.5%) respectively (Table 2). Among
these infected mosquitoes, three first-stage (L1) larvae were found
in two mosquitoes. Additionally, four second-stage (L2) larvae and

The number of larval stages of W. bancrofti in infected Anopheles gambiae popula-
tions at Ayesuano.

Mosquito species ID Number of larvae identified in infected

mosquitoes
L1 L2 L3
AY-P1 2 1 1
AY-P2 0 0 1
AY-P3 1 1 0
AY-P4 0 1 0
AY-P5 0 1 1

three third-stage (L3) larvae were identified each in four, and three
mosquitoes respectively (Table 3).

Pool screening PCR of mosquitoes

A total of 683 mosquitoes comprising 337 An. gambiae, 138
An. funestus and 208 Culex spp. were analyzed in pools (1-20
mosquitoes per pool) for W. bancrofti infection. Pools were ana-
lyzed based on species and community (Table 4). A total of 57
pools; 28 An. gambiae pools, 13 An. funestus pools and 16 Culex
pools were analyzed. Infected mosquitoes were highly clustered at
the community level, with all positive pools coming from only two
communities and an estimated intra-cluster correlation of 0.2 (95%
CI, 0.01-0.75) for all Anopheles species. Six An. gambiae pools from
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Table 4
Estimated prevalence of infection in mosquitoes from study communities.
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Community Species No of mosquitoes analyzed No of pools Pools Positive Prevalence (95% CI)?
Ayesuano An. gambiae 107 12 6 5 (3.3-12.7)
Ayesuano An. funestus 15 1 0 0 (0.0-20.4)
Ayesuano Culex spp. 25 6 0 0 (0.0-13.3)
Abrekum An. gambiae 48 3 0 0 (0.0-7.4)
Abrekum An. funestus 24 5 0 0 (0.0-13.8)
Abrekum Culex spp. 18 1 0 0 (0.0-17.6)
Hwida An. gambiae 43 5 1 4 (0.2-13.3)
Hwida An. funestus 17 1 0 0 (0.0-18.4)
Hwida Culex spp. 18 1 0 0 (0.0-17.6)
Obiri An. gambiae 17 1 0 0 (0.0-18.4)
Obiri An. funestus 11 1 0 0 (0.0-25.9)
Obiri Culex spp. 16 1 0 0 (0.0-19.4)
Fawomanye An. gambiae 54 3 0 0 (0.0-6.6)
Fawomanye An. funestus 28 2 0 0 (0.0-12.1)
Fawomanye Culex spp. 19 1 0 0 (0.0-16.8)
Amanful An. gambiae 39 2 0 0 (0.0-9.0)
Amanful An. funestus 33 2 0 0 (0.0-10.4)
Amanful Culex spp. 20 1 0 0 (0.0-16.1)
Mankoadze An. gambiae 29 2 0 0 (0.0-11.7)
Mankoadze An. funestus 10 1 0 0 (0.0-27.8)
Mankoadze Culex spp. 92 5 0 0 (0.0-4.0)
An. gambiae 337 28 7 1 (0.5-24.0)
An. funestus 138 13 0 0 (0.0-4.3)
Culex spp. 208 16 0 0 0 (0.0-3.7)
Total Anopheles spp. 475 41 7 2.5 (0.4-23.5)

3 Estimates for each community use Firth's bias correction for the point estimate and score confidence intervals corrected for skew [23]. Estimates for the district are
adjusted for clustering at the community level and use the posterior median for the point estimate and symmetric credible intervals [26].

Ayesuano tested positive for W. bancrofti out of a total of 12 pools
(107 mosquitoes). Additionally, a single positive pool was identi-
fied from Hwida and this was also an An. gambiae pool. After ad-
justing for clustering at the community level, the estimated infec-
tion prevalence for the mosquito species were: Anopheles spp. 2.5%
(95% CI, 0.4-23.5%), An. gambiae 3.1% (95% Cl, 0.5-24.0%), An. fu-
nestus 0.0% (95% CI, 0.0-4.3%), and Culex spp. 0.0% (95% CI, 0.0%,
3.7%). The estimated prevalence in An. gambiae was 6.5% (95%
Cl, 3.3-12.7%) in Ayesuano and 2.4% (95% CI, 0.2-13.3%) in Hwida
(Table 4).

Estimation of transmission indices

The biting rates observed across the seven communities were
generally low, with some variations. However, Ayesuano recorded
a relatively higher biting rate (BR = 0.70, ABR = 255.92), indicat-
ing a greater frequency of mosquito bites in this community com-
pared to the other communities (Table S2). In contrast, Abrekum,
Hwida, Fawomanye, Amanful and Mankoadze recorded similar and
lower biting rates, reflecting reduced exposure to mosquito bites
in these communities. Obiri recorded the lowest biting rate of 0.18
bites/person/night. Notably, Ayesuano also posed an ongoing risk
of transmission, with 2.46% of captured mosquitoes found to be in-
fective for W. bancrofti. This resulted in an Annual Infective Biting
Rate (AIBR) of 6.30, implying that a resident from this community
is exposed to approximately 630 bites from infective mosquitoes
in a year. In contrast, the other communities had an AIBR of 0.0,
indicating no risk of infection.

Since no infective mosquitoes were found in other communi-
ties except Ayesuano, the infectivity rates (IR) were zero, and as a
result, the ATP values were also zero, signifying a low risk of trans-
mission in the district. Each infective mosquito was found to har-
bour only one L3 larva, corresponding to a worm load (WL) of 1.0.
This worm load, coupled with the AIBR, contributed to an Annual
Transmission Potential (ATP) of 6.30 in Ayesuano (Table S2).

Anopheles funestus captured in this study were not found with
W. bancrofti larvae resulting in zero values for IR, AIBR, and ATP.
While An. gambiae showed a very low ATP of 0.93 (Table S3), the

infectivity rate in this species was 0.009 for the entire district.
However, when looking at all Anopheles mosquitoes, the ATP was
0.88 for the entire district.

Prior to MDA in the Gomoa District, the mf prevalence in the
human population was 4.6%, and the CFA prevalence was 8.7% [9].
Ten years after MDA cessation, mf prevalence was 0.0%, and the
antigen prevalence also decreased to 0.4% (Table S4).

The AIBR significantly changed over time. Prior to MDA in
2003, An. gambiae and An. funestus had AIBR rates of 119.8
and 113.7, respectively [9]. The ATP was also high; 311.4 infec-
tive larvae/person/year for An. gambiae and 153.5 infective lar-
vae/person/year for An. funestus. Ten years post-MDA cessation,
AIBR and ATP values are very low. An. gambiae recorded similar
AIBR and ATP values of 0.93, while An. funestus was 0.0.

Discussions

To assess the current transmission status of LF in the Gomoa
West district of Ghana, where MDA has stopped for 10 years now, a
cross-sectional population survey and entomological surveys were
conducted in seven communities within the district. The cross-
sectional population survey using the FTS revealed a very low CFA
prevalence of 0.4%. The low CFA prevalence observed in the study
district is consistent with previous studies that have reported a de-
cline in the prevalence of LF in areas that have implemented MDA
[20]. The Gomoa West district received 12 annual rounds of MDA
from 2003 until 2014 when the district ceased MDA after passing
the TAS. Ten years after MDA cessation, the CFA results indicate
that LF prevalence remains low.

The entomological surveys revealed a higher number of An.
gambiae s.l., the primary vector for LF in Ghana [21]. An. melas,
a sibling species within the An. gambiae complex was identified
at Ayesuano, Hwida, and Amanful. Amuzu et al. [22] also found
An. melas at Hwida exhibiting different vectoral capacities in the
then Gomoa district of Ghana. In this study, smaller numbers of
An. melas were identified compared to An. gambiae s.s. Further-
more, molecular species identification of the An. gambiae s.l indi-
cated a higher number of An. coluzzii (formerly the M form) across
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all seven communities studied. The M form is known to be a more
efficient vector of LF compared to the S form [23].

From this study high infection rates by pool screening were re-
ported in the An. gambiae from Ayesuano (6.5%, 95% CI, 3.3, 12.7%)
and Hwida (2.4%, 95% CI, 0.2, 13.3%). Together, the infection preva-
lence for the entire district was 2.5% (95% Cl, 0.4%, 23.5%), ex-
ceeding the 1% provisional threshold established by the WHO for
Anopheles-transmitted LF [24]. The detection of the L3 of W. ban-
crofti in infected An. gambiae mosquitoes suggest ongoing trans-
mission in the district. The infectivity rate in An. gambiae was 0.9%
(95% CI, 0.5%, 2.3%), which is notably high, underscores the signif-
icance of An. gambiae in the ongoing transmission within the dis-
trict. Despite these, the ATP was very low, begging the question
of whether transmission is widespread in the district or limited to
specific communities.

While the positive humans and mosquitoes are not from the
same communities, and no mfs were detected in humans, WHO
provides provisional thresholds (Aedes spp. - 0.1%; Anopheles spp.
- 1.0%; Culex spp. - 0.5%; Mansonia spp. - 0.5%) below which trans-
mission can be considered to be interrupted.[24] It has also been
shown by other studies [25-27] that molecular xenomonitoring
can be used for monitoring recrudescence of infection in post-MDA
and validation phases when the infection is at a level lower than
that detectable by Ag or microfilaria testing. Thus, the high pool
screening prevalence of 2.5% in the district is above the 1% thresh-
old recommended by WHO and as such indicative of a potential
resurgence and transmission.

In the Gomoa District, the pre-MDA phase was marked by high
transmission indices, including parasite prevalence, infection rate,
and annual transmission potential, indicating a significant burden
of LF [9]. Ten years after the cessation of MDA, the biting rates
and ATP values in the district remain low. This suggests that the
overall mosquito-human transmission dynamics have been greatly
suppressed. However, despite these reduced transmission indices,
the infection and infectivity rates within the mosquito vectors re-
main above the WHO provisional threshold of 1% in Anopheles-
transmitted areas [24]. While transmission has decreased, the in-
fection in mosquitoes indicates that there are still infected individ-
uals capable of sustaining the transmission of the parasite. This on-
going transmission is likely sustained by small pockets of infected
individuals or persistent mosquito activity in specific areas, even
though microfilariae were not detected in the human population
and the antigen prevalence was very low. This study highlights the
significance of molecular xenomonitoring as an essential tool for
post-MDA and post-validation surveillance [26]. The Second Edi-
tion of the WHO manual titled “Monitoring and Epidemiological
Assessment of Mass Drug Administration in the Global Programme
to Eliminate Lymphatic Filariasis: A Manual for National Elimina-
tion Programmed” (In press) features a significant expansion of
the chapter on surveillance. This updated version provides recom-
mendations for conducting Postvalidation Surveillance (PVS) - con-
ducted any time after TAS3. It suggests that PVS activities should
utilize a combination of at least two out of four platforms, one of
which is Molecular Xenomonitoring (MX).

A study using three well-established mathematical models, in-
dicates that there remains a risk of LF resurgence following the
cessation of MDA although this resurgence may take time to occur
[28]. Similarly, Smith et al. [29] found that the risk of resurgence
increases over time following the cessation of MDA. Field studies
also support these findings [28]. The potential for resurgence un-
derscores the critical importance of post-MDA surveillance. With-
out sustained and intensive monitoring, there is a substantial risk
that the progress achieved through years of MDA could be undone,
potentially leading to the resurgence of LF as an endemic disease
[30].

International Journal of Infectious Diseases 152 (2025) 107790

Singh and Michael [31] highlighted the variability in the time
required to eliminate LF parasites in response to MDA and other
strategies, particularly when vector control is incorporated. Their
model reveals that including vector control measures not only re-
duces the duration of intervention needed to achieve elimination
but also decreases the risk of LF resurgence [31]. Jambulingam
et al. [32] support this by confirming that the critical thresholds
used as endpoints for MDA will depend on local transmission con-
ditions.

In the pre-MDA study [9], the MBR ranged from 311-6116, com-
pared to the MBR ranges in this study of 5.34-21.39. In this study,
Ayesuano where mf was identified through dissection had the
highest MBR of 21.39, representing less than 1 bite per person per
day. This drastic decline in MBR could be attributed to the impacts
of climate change [33]. However, this could also be due to the use
of treated nets and other mosquito protection measures resulting
in few mosquitoes resting indoors, as these indoor vector control
measures have been shown to result in mosquito behavior modifi-
cations with many biting indoors and resting outdoors or switch-
ing to outdoor biting [34]. While bednet usage was observed in
some houses, the coverages were unfortunately not recorded in the
study. However, it is also likely that transmission occurs more out-
doors than indoors, as observed in malaria following vector control
interventions [34].

Some limitations were encountered in this study. One signifi-
cant limitation was the sample size in the human and vector pop-
ulation analyzed. In the human studies, only 524 participants from
seven communities were enrolled which may not fully represent
the entire population of the Gomoa West District. Additionally,
some communities, such as Ayesuano and Mankoadze, were un-
derrepresented compared to others. This underrepresentation oc-
curred as participants were chosen based on their availability and
willingness to take part in the study, potentially leading to preva-
lence estimates that may not be reflective of the larger popula-
tion. It should also be noted that the sampling approach of con-
venient and centralized testing means that mostly individuals who
are amenable to LF interventions (indicated by the high propor-
tion who reported to have taken part in the last MDA) took part
in the study, potentially leaving out those who for various reasons
refuse participation or are unavailable. Further, communities with
previously high burdens were selected for sampling to increase the
chance of finding a signal, but consequently, overall prevalence in
humans and vectors was likely to be higher in the selected com-
munities than in the broader Gomoa West District. Low numbers
of mosquitoes were collected over the six-month collection pe-
riod. Combined with a high degree of clustering at the community
level, this led to uncertain estimates of district-level prevalence.
We were unable to account for the clustering of infection at the
household level as some pools combined mosquitoes from differ-
ent households due to small catches. There was some discordance
between the results of dissection and PCR testing, also observed
in the earlier studies [9], suggesting that both methods have im-
perfect sensitivity and therefore somewhat underestimate true in-
fection/infective rates. Standard methods of estimating prevalence
from pooled samples assume that mosquitoes are placed in pools
independent of their infection status. However, in our protocol, in-
fected mosquitoes were more likely to be placed in single pools,
which may have also somewhat biased our estimates. Another lim-
itation was the reliance on self-reported data and questionnaires
to assess participation and compliance with the MDA 10 years ago.
This is prone to recall bias, potentially affecting the accuracy of the
information collected. Lastly, the potential for cross-border trans-
mission may exist. However, the study did not assess the move-
ment of participants, their migration history or cross-border trans-
mission.
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In conclusion, this study detected W. bancrofti infections in the
human and Anopheles populations in the Gomoa West district of
Ghana, where MDA ceased 10 years ago. The observed infection
rate in Anopheles spp. exceeds the 1% threshold set by the WHO
[24], suggesting a risk of ongoing transmission and potential resur-
gence of LF in the district. The updated WHO manual (In press)
states that if the number of positive mosquito pools exceeds the
species-specific threshold, programs may either conduct a targeted
LF survey or directly proceed to two rounds of targeted treatment.
As such, these findings suggest the need for interventions such as
MDA and/or vector control in the district. However, it will be im-
portant to confirm these through district-wide assessments to de-
termine whether interventions should be implemented in the en-
tire district or targeted to particular sub-districts or communities.
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