Trans R Soc Trop Med Hyg 2025; 0: 1-12
https://doi.org/10.1093/trstmh/traf114 Advance Access publication 0 2025

Elimination is not the end: experience in handling the last residual
filariasis focus in China
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Background: A residual focus of bancroftian filariasis was found in Fuchuan County, Guangxi Zhuang
Autonomous Region, China in 2007, and the response measures were implemented with participation and quid-
ance from the National Institute of Parasitic Diseases at the Chinese Center for Disease Control and Prevention
(China CDC). This study aims to assess the infection sources and summarize the management processes of the
residual focus to fill the gap of the re-emergence of focus after elimination as a public health problem.

Methods: The assessment of the infection sources in the residual filariasis focus was conducted by on-site inves-
tigation and review of the database that was created and maintained by the China CDC. Historical records that
were created by the China/Fuchuan CDC and maintained by the China CDC were retrospectively reviewed to
summarize the experience of the handling process for filariasis. Statistical tests and logistic regression were per-
formed to analyse the epidemic characteristics of the residual filariasis focus.

Results: A total of 7308 test records were reviewed, of which 919 were from the focus’s natural village while
6389 were from other affected populations. Age and sex significantly affect filariasis infection, and the high-
risk population was the 50-69 y age group and males in this focus. The on-site evaluation result and database
monitoring showed that the focus did not spread locally or to neighbouring places and thus did not pose a public
health threat. The emergency response process (ERP) for residual filariasis focus was developed and the rapid
report and survey of the first case serves as the pre-trigger signal for ERP. Implementation of the ERP should
account for local technical resource availability, representing the optimal approach under capacity-constrained
conditions.

Conclusions: Maintenance of a sensitive and effective surveillance system and stockpiling of technologies and
medicines are key to consolidating the elimination of filariasis and preventing its re-emergence. The disposal
process is a systematic and scientific action that must follow epidemiological and medical principles according
to local conditions.
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Introduction lution ‘Elimination of lymphatic filariasis as a public health prob-
o ) - ~ lem’ (WHA50.29), urging countries to take various measures to
Filariasis is caused by filarial worms that parasitize the lymphatic  g|jminate lymphatic filariasis (LF).2 The WHO emphasizes that
system, subcutaneous tissue and abdominal and thoracic cavi-  «elimination’ refers to reducing transmission below a threshold
ties of vertebrate hosts. According to the World Health Organi- o public health concern (versus complete pathogen removal in
zation (WHO), filariasis is prevalent in 72 countries and regions  erqgdication). According to the WHO, statistical thresholds were
across Asia, Africa, the Western Pacific, the Caribbean and South i greas where Wuchereria bancrofti is endemic, antigenemia is

America.! In 1997, the World Health Assembly passed the reso-  _>0 \where Anopheles and/or Culex are the principal vectors,
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antigenemia is <1% where Aedes is the principal vector, and
antibody is <2% in areas where Brugia spp. is endemic. In areas
where W. bancrofti and Brugia spp. are co-endemic, antigenemia
and antibody results should be evaluated separately against cut-
off points.?

In China, W. bancrofti and Brugia malayi* are parasitic filar-
iae which infection in humans can cause LF. Acute filariasis,
which is characterized by recurrent lymphanagitis, lymphadeni-
tis and fever, and chronic filariasis, which is characterized by
lymphoedema and elephantiasis, pose a severe threat to the
health and economic development of residents in endemic areas
of China.> According to the administrative divisions of China
in the 1980s, filariasis was endemic in 862 counties (cities)
across 16 provinces (municipalities and autonomous regions)
constituting 40% (862/2137) of China’s county-level jurisdic-
tions with 341 916 million people at risk.® Since 1983, endemic
provinces have achieved the basic elimination of filariasis, and
by 1994, filariasis was basically eliminated nationwide. Subse-
quently, monitoring and management of the remaining focuses
were carried out. In 2006, all regions met China’s ‘Criteria for the
elimination of filariasis’ and the Ministry of Health of the People’s
Republic of China (PRC) submitted a national report on the elimi-
nation of LF to the WHO.® The following year, the PRC confirmed
that filariasis had been eradicated as a public health problem,
making it the first developing country to eliminate filariasis.

China’s longitudinal monitoring results showed that the
longest duration for bancroftian filariasis with microfilaremia
cases to turn negative is 9 y.5-8 Although numerous reports indi-
cate that mass drug administration (MDA) is a necessary measure
to eliminate filariasis,?*? it is still not guaranteed that filariasis will
be eliminated in the short term.!3

The Guangxi Zhuang Autonomous Region eliminated filaria-
sis in 1995 and detected no new infections in the subsequent
decade.®* In 2007, an 18-year-old villager from Changtang
administrative village, Chaodong Town, Fuchuan County, Guangxi
Zhuang Autonomous Region, exhibited pain in the scrotum and
testicles and fever while working in Shantou City, Guangdong
Province. After returning home, he was diagnosed with bancrof-
tian filariasis with microfilaremia, leading to the discovery of a
residual focus through preliminary investigation.'® This discovery,
which occurred after China had submitted its national report on
the elimination of LF, attracted the attention of the WHO and
international community because filariasis in China might not
have been eliminated in 2007. Therefore, the National Institute of
Parasitic Diseases (NIPD) at the Chinese Center for Disease Con-
trol and Prevention (China CDC) coordinated with medical and
disease control institutions in the Guangxi Zhuang Autonomous
Region and related provinces to conduct high-quality investiga-
tions and management. Based on their results, both the WHO
and Chinese experts concluded that the residual focus did not
pose a public health problem. China’s filariasis monitoring system
was comprehensive and sensitive and the measures were prompt
and appropriate. It was recommended to monitor similar remote
areas with poor sanitary conditions and no treatment records and
to strengthen the monitoring of cases imported from abroad.

According to the country status in implementing MDA for LF
elimination as of 2023 reported by the WHO,'® 19 countries
were validated as having eliminated LF as a public health prob-
lem and were under surveillance, including Togo (2017), Egypt

(2017), Sri Lanka (2016), Thailand (2017) and Wallis and Futuna
(2018). However, in the post-elimination period, filariasis still
spreads among livestock in Egypt,!” a cross-sectional study car-
ried out among schoolchildren <18 y of age suggests a resur-
gence of filariasis in Wallis and Futuna,*® migrant group monitor-
ing demonstrates that nomadic Peuhls pose a potential risk for
reintroduction of filariasis into Togo,'® there were 566 new lym-
phoedema case in Sri Lanka in 2022%° and post-validation surveil-
lance in 2022 demonstrated ongoing transmission in the province
of Narathiwat in Thailand.?* Compared with other countries val-
idated as having eliminated filariasis, China has a large popula-
tion, vast territory and a huge distance and scale of population
mobility. China’s experience can not only provide reference for
individual countries, but also offer technical reference for cooper-
ation policies among multiple countries in a region. While there is
a substantial body of literature on LF surveillance, MDA, and trans-
mission assessment surveys (TASs), few studies have specifically
addressed the re-emergence of infection focus after elimination
as a public health problem. In light of this gap, we conducted an
infection sources assessment in 2017, a decade after the initial
identification of this residual focus, and summarize China’s expe-
rience in managing such a residual focus by combining a litera-
ture review, on-site assessment and database assessment.

Methods

Data collection

The study integrated three data sources, a field survey in 2017
in Changtang administrative village, Chaodong Town, Fuchuan
County, Guangxi Zhuang Autonomous Region (for on-site assess-
ment); suspected filariasis case data from January 2008 to
December 2023 across the Chinese mainland except Changtang
administrative village, Chaodong Town, Fuchuan County, Guangxi
Zhuang Autonomous Region (for database assessment); and a
literature/archival records review of the filariasis residual focus
event discovered in 2007 (for historical review).

Data for on-site assessment

A field survey in 2017 in Changtang administrative village was
conducted for on-site assessment, with demographic data of the
population tested, blood samples and the test results. Unique
identifiers linked all demographic data and test results.

Data for database assessment

The information on suspected cases outside the residual filariasis
focus were downloaded from January 2008 to December 2023
from the Infectious Disease Reporting Information Management
System (IDRMS) of the China CDC. The IDRMS is a national-level
statutory infectious disease surveillance platform established in
compliance with the Law of the People’s Republic of China on the
Prevention and Treatment of Infectious Diseases, administered
by the China CDC. This system provides comprehensive cover-
age for 40 notifiable infectious diseases in China, with parasitic
diseases such as echinococcosis, filariasis, malaria and schis-
tosomiasis being specifically managed by the NIPD. There are
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>70 000 medical and health institutions covered by the IDRMS
across China. Among these, all with clinical testing capabilities
are legally obligated to report notifiable infectious diseases iden-
tified during examinations. The China CDC is responsible for the
verification, coordination, confirmation and aggregated analysis
of reported data.

Data for historical review

The literature/archival records were collected from the archives
of the NIPD and a literature search. Information was collected via
a literature search that encompassed the China National Knowl-
edge Infrastructure (CNKI), Wanfang Database, PubMed, Google
Scholar and Web of Science. The search strategy used terms such
as (‘Fuchuan’ or ‘Guangxi’) in combination with (‘Filariasis’), and
the publication date for the literature was set to 2007 or later.
This search strategy yielded only two publications, both of which
were directly relevant to our study.??

The archival materials consisted of extensive, heterogeneous
paper-based records stored in dedicated archives at the NIPD,
including The National Report on Lymphatic Filariasis Elimination
in China (2006, English version submitted to WHO); provincial
elimination reports (unpublished, May 2006); Annual Cumulative
Filariasis Treatment in Communes of Fuchuan County (1958-
1984, unpublished); county-level prevention data (January 1985,
unpublished); socio-economic and geographical profiles of resid-
ual foci (unpublished); population screening registries (2007-
2013, unpublished); a comprehensive report on residual focus
discovery and management (2014, containing epidemiological
surveys and treatment summaries, unpublished); interview tran-
scripts with local health workers and residents (2007); blood test
registration forms (2007-2014); microfilaremia case investiga-
tion forms (2007-2014); and case management tracking files
(2007-2013). Some data were incomplete (e.g. microfilarial den-
sity for two cases diagnosed in 2008 and re-examinations).

Investigation and assessment in the residual
filariasis focus

Full-coverage screening of the local population in the residual
filariasis focus

The method of full-coverage screening, containing the prelim-
inary investigation (in 2007) and the continuous investigation
(after 2007), was summarized by reviewing the literature'®?? and
a comprehensive report on residual focus discovery and manage-
ment in archive materials (see Supplementary material 1). The
data for local screening of the population were obtained from
blood test registration forms in archive materials. Adhering to the
national standard ‘Diagnosis and Treatment Principles for Filari-
asis’ (GB15985-1995),%3 the treatment plan for cases and non-
infected residents in the residual filariasis focus were made (see
Supplementary material 2).

Re-examination of microfilaremia cases

According to archival records from the comprehensive report on
residual focus discovery and management (2014, unpublished),
individuals identified as microfilaremia-positive during popula-

tion screening immediately received one round of drug treat-
ment. After a minimum interval of 6 months, they underwent
follow-up testing via immunochromatographic test (ICT). Those
with positive ICT results were re-examined using pathogenetic
detection methods. If microfilariae remained detectable, another
treatment round was administered, followed by repeat testing
after >6 months. This cycle continued until all follow-up results
were negative and full coverage of initially identified cases was
achieved.

Mosquito survey

The method of the mosquito survey in 2007 was summarized by
reviewing the literature.!>?2 The mosquito vectors were surveyed
within the theoretical flight radius (approximately 105 m) of Culex
quinquefasciatus,” centred around infected homes. The lamp
trapping method was used to trap mosquitoes indoors for 48 hin
all infected homes at the end of August 2007 and the mosquito
species were identified morphologically. Dissection of the head,
chest and abdomen of each captured C. quinquefasciatus spec-
imen were performed using dissecting needles and the natural
infection of filarial larvae was examined using a microscope.?
The data for mosquito surveys were obtained from a compre-
hensive report on residual focus discovery and management in
archive materials.

On-site assessment in the residual filariasis focus

All the original microfilaremia cases, their cohabiting family
members and residents within a 105-m radius (based on C. quin-
quefasciatus flight range?*) were selected as the assessment
samples in 2017. Blood samples were collected in their house
one-by-one for examination, including aetiological, serological
and polymerase chain reactions (PCR). No examination was con-
ducted on people who were not in the village when the assess-
ment was conducted. Written informed consent was obtained
before any procedures.

Methods of blood sample collection and examination

Blood was taken from the earlobe or finger of selected peo-
ple using a capillary tube from 21:00 to 02:00 for triple
thick blood film for aetiological examination using mor-
phological identification and/or PCR examination with MF/F
(5'-ATGTCCGCA  CAACTTTTGATTTTATCG-3') and MF/R (5~
TTAAATTTCACGTTCCAGTTC ATCGAT-3') primers to amplify the
1.5-kb glutathione peroxidase (GSHPx) gene?® of B. malayi and
W. bancrofti and/or immunochromatographic tests (ICTs). The
examination method is detailed in Supplementary material 3. All
experimenters participating in the examination received unified
training in advance. Each examination was conducted for three
rounds to ensure the accuracy of the results. The study protocol
was approved by the NIPD Ethics Committee (20127X10004-220,
26 August 2012) with written informed consent obtained.

The population microfilaria rate (PMR) and average density of
microfilaria in 60 ul of blood (ADM) were calculated in the aetio-
logical examination by the equations:

N
PMR = - x 100%,
Ny
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where Ny, is the number of people with microfilaria and Ny is the
total number of people examined, and

ADM = %
where N is the total number of microfilaria observed in two thick

blood films.

Risk factors analysis of the residual filariasis focus in 2007-2008

To gain a deeper understanding of local filariasis transmission, we
conducted statistical analysis based on the data for local screen-
ing of the population in the residual filariasis focus using the x?
test or Fisher’s exact test logistic regression analysis.

Investigation and assessment outside the residual
filariasis focus

Investigation outside the residual filariasis focus

Based on established principles, a 5-km radius defined the area
under relative filariasis threat.?”-?¢ Within this radius were the
administrative villages of Chashan and Huangsha in Chaodong
Town, Fuxi in Chaodong Town, Changchun in Malin Town, Mati
in Xiachengpu Town and Shangcun and Huangjia in Lanxi Town,
which were labelled as the areas at risk. The method of the popu-
lation screening outside the residual filariasis focus can be found
in Supplementary material 4. The aetiological examination, sero-
logical examination method and quality control were the same
as the examination methods.

Database assessment outside the residual filariasis focus

A retrospective analysis in 2024 was conducted for the suspected
cases from the IDRMS database.

Experience summary
Historical work review

We reviewed filariasis prevention and control in the counties and
towns where the residual focus was located to find the reason
for the focus by examining historical literature, annual filariasis
prevention and control reports up to 2007 and interviews with
village doctors, township health clinic doctors and older residents
in the focus villages. The materials were summarized by county,
town and village.

The emergency response process (ERP) summary

The ERP was summarized from the work from discovery to the
assessment in the residual filariasis focus. By assuming the
removal of one step and applying epidemiological principles to
analyse the impact of this removal on the entire process, the
necessity or non-necessity of this step could be confirmed or
refuted.

Data organization and statistical analysis

We used Excel 2016 (Microsoft, Redmond, WA, USA) for data
organization and cleaning; Excel 2016 and PowerPoint 2016

(Microsoft, Redmond, WA, USA) were used for drawing figures.
Statistical tests (the chisq.test and fisher.test functions from the
stats package) and the logistic regression analysis (glm functions
from the stats package) were performed using R 4.3.3 (R Founda-
tion for Statistical Computing, Vienna, Austria).

Results

Epidemiological characteristics of the residual
filariasis focus

A total of 919 screening records were reviewed for the investi-
gation in the Changtang administrative village, Chaodong Town,
Fuchuan County, Guangxi Zhuang Autonomous Region. In the
preliminary investigation (in 2007), 17 of 603 people living in the
village were infected, for an infection rate of 2.82% (Table 1).
Morphological identification of microfilaria showed that all cases
were caused by W. bancrofti. The ADM in the 17 microfilaremia
cases identified in the preliminary investigation was 19.29 micro-
filariae. Among these, 10 cases had an ADM <15 microfilariae
(average 8.20), whereas 7 cases had an ADM >15 microfilariae
(average 35.14) (Figure 1). The continuous screening was con-
ducted from 2008 to 2013, in which a total of 316 residents of
the residual filariasis focus were investigated, of which 2 cases
were found in 2008, for an infection rate of 0.63% (Table 1).
As of the end of 2013, the screening of all individuals required
to be screened in the area was completed. The findings con-
firmed ongoing transmission of bancroftian filariasis, based on
the established transmission threshold of bancroftian filariasis
(PMR of 1.71%%° or 1%°°, ADM of 3-10 microfilariae?® and 15
microfilariae3?!), indicating the persistence of a residual filariasis
focus in the area.

Effect analysis of age and sex on microfilariae infection of the
residual filariasis focus

The PMRs of the residents ages 10-29, 30-49, 50-69 and
>70 y were 1.79% (5/280), 0.98% (3/305), 4.03% (10/248) and
1.16% (1/86), respectively. A significant difference was observed
between infection rates of the residents ages 30-49 y and 50-
69 y (Fisher’s exact test, p=0.023, odds ratio [OR] 0.237 [95%
confidence interval {CI} 0.041 to 0.934]) (Table 3). There were 4
female cases (21.05%) and 15 male cases (78.95%) in 919 res-
idents, with a PMR 0.98% (4/409) and 2.94% (15/510), respec-
tively. No significant difference was observed between infection
rates of the sexes (Fisher’s exact test, p>0.05, OR 0.326 [95% CI
0.078 to 1.035]) (Table 2).

Logistic regression analysis showed that compared with the
30-49 y age group, the 50-69 y age group showed a signifi-
cantly higher risk of infection (OR 4.824 [95% CI 1.447 to 21.790],
z=2.359, p=0.018), and compared with males, females showed
a significantly lower risk of infection (OR 0.294 [95% CI 0.083 to
0.823], z=2.359, p=0.018) (Table 3).

Re-examinations of the cases

Re-examination of the cases was conducted between 2008 and
2014. A total of 43 re-examinations records were reviewed, with
8 instances of continued positive results in 2008, 2011 and
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Table 1. Full-coverage screening of residents of the residual filariasis focus.

Screening of people leaving from or

Local screening returning to the residual focus Total
People Positive  Rate of positive People Positive  Rate of positive People Positive  Rate of positive
Year screened, n cases, n cases, % screened, n cases, n cases, % screened, n  cases, n cases, %
2007 556 14 2.52 47 3 6.38 603 17 2.82
2008 7 0 0.00 221 2 0.90 228 2 0.88
2009 1 0 0.00 54 0 0.00 55 0 0.00
2010 0 0 NA 15 0 0.00 15 0 0.00
2011 0 0 NA 13 0 0.00 13 0 0.00
2012 0 0 NA 4 0 0.00 4 0 0.00
2013 0 0 NA 1 0 0.00 1 0 0.00
Total 564 14 2.48 355 5 1.41 919 19 2.07

NA: not available.

Atotal of 17 cases were detected in 2017 (including 14 microfilaremia cases identified during population screening in residual endemic villages
from 17 to 20 August 2007, and 3 microfilaremia cases detected among migrant workers from residual endemic villages during population
screening from 12 to 19 September 2007). In 2008, 2 microfilaremia cases were detected (both identified among migrant workers from residual
endemic villages during population screening from 31 January to 16 February 2008).

60

50

40

ADM ( /60pl)

Figure 1. ADM of cases in preliminary investigation.

2012.By 2014, all original microfilaremia cases were re-examined
completely and all final re-examination results were negative
(Table 4). The records indicated that among 19 microfilaremia
cases, 12 were retested in spring 2008 (the remaining 7 worked
outside the locality and were unavailable for testing that year),
with 5 testing positive (ADM lost). Of the 7 untested cases in
2008, 5 were re-examined in 2009 (exceeding the 6-month stan-
dard interval), all with negative results. No follow-ups were con-
ducted in 2010. In 2011, one previously untested case in 2008-
2009, 5 cases persistently positive and 3 previously negative

54
48
46
31
30 28
21
20 18
15
T
10
9 9
10 7
5

anl

o lm W

Cases

cases retested in 2008 were retested; 2 remained positive (both
from the 2008 positive cohort; ADM lost). By 2012, all 19 initial
cases had been covered: 8 were tested (including 1 previously
untested case in 2008-2011, 2 persistent positives and 5 nega-
tives in the re-examinations in 2008-2011), with 1 positive (a 34-
year-old female with the highest initial density in 2007 [54 micro-
filaria/60 wl], consistently positive in 2008 and 2011; ADM lost).
No follow-ups occurred in 2013. In 2014, 9 cases (the consis-
tently positive female and 8 negatives retested in 2008-2012)
were retested, all with negative results.
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Table 2. The descriptive analysis of microfilariae infection.

Fisher’s exact test for infection rate

Cases

2.5% (I 97.5% CI p-Value

PMR, % OR

%

n

People tested, n

Subgroups 2

Subgroups

Groups

NA NA NA NS

1.79
0.98
4.03
1.16
NA
NA
NA
NA
NA
NA
0.98
2.94
2.07

26.32

5

3
10

280
305
248

NA

10-29
30-49
50-69
>70
10-29
10-29
10-29
30-49
30-49
50-69

Female

Age group (years)

15.79
52.63

NA

NA
NA
30-49
50-69

5.26
NA
NA
NA
NA
NA
NA

21.05
78.95

86
NA
NA
NA
NA
NA
NA
409
510
919

NS

11.884
1.415

0.352

1.828
0.433

NA
NA
NA
NA
NA
NA
4
15
19

Single group comparison of age groups (years)

NS
NS
0.023

0.115

73.923
0.934

0.169
0.041

1.544
0.237

=
50-69

NS

44,843
156.693

1.035

0.067

0.845

NSP
NS

0.493

3.562
0.326

0.078

NA

NA

Sex

Male

NA NA NA

NA

NA

Total

NA: not applicable; NS: not significant.

9p-Value (0.198) of Pearson’s x? test with Yates’ continuity correction with a x2 value 1.660.

bp-Value (0.065) of Pearson’s x 2 test with Yates’ continuity correction with a x2 value 3.405.

Mosquito distribution and natural infection survey in the residual
filariasis focus

A total of 140 trapped mosquito records in 2007 were reviewed,
in which 54 mosquitoes (38.57%) were Culex quinquefasciatus,
8 mosquitoes (5.71%) were Anopheles sinensis, 32 mosquitoes
(22.86%) were Culex pipiens pallens and 46 mosquitoes (32.86%)
were Aedes vexans. Upon dissecting the C. quinquefasciatus sam-
ples, no larval filarial infection records were found.

On-site assessment of the residual filariasis focus

The on-site assessment was conducted in the residual filaria-
sis focus in 2017. Among the 19 original microfilaremia cases
identified in 2007-2008, 6 had left the focus, 2 had died, and
the remaining 11 had no filariasis-related symptoms. Night-time
blood collection was performed for these 11 individuals, along
with 65 family members and neighbours, and no positive test
results were found (Table 5), indicating a good effect of the inte-
grated intervention in the residual filariasis focus.

Population screening outside the residual filariasis
focus

A total of 6 389 population Screening outside the residual filaria-
sis focus were reviewed and no case was found (for details, see
Supplementary material 5, Table 6).

Database assessment outside the residual filariasis
focus

From January 2008 to December 2023, 455 suspected cases of
filariasis were reported by the IDRMS. After review and verifica-
tion, 452 cases were excluded, leaving 3 cases: 1 confirmed and
2 clinically diagnosed cases. The confirmed case was a 49-year-
old male with a work history in Africa, diagnosed with Loa loa
filariasis in 2019. Both clinically diagnosed individuals (with no
microfilariae in peripheral blood) were male. One was a 34-year-
old overseas Chinese who came from Africa to Beijing and was
diagnosed in 2008. The second was a 35-year-old man with a
travel history to Africa, diagnosed in Sichuan Province in 2011
based on a diagnostic approach for Loa loa filariasis. Thus no
local focus was found from 2008 to 2023 outside the residual
focus.

Historical review of intervention and monitoring of
filariasis

A review of past filariasis prevention and control records, as well
as interviews with village doctors, township health clinic doctors
and older residents of the focus village regarding local filariasis
prevention and control efforts, showed there was no interven-
tion or monitoring of filariasis in Changtang administrative village
after 1990.

Historical work in Fuchuan County

Filariasis work in Fuchuan County before 2007 mainly went
through four stages (Table 7). The first stage (before 1970)

GZ0Z J8qWBAON GO UO Jasn Alsiaaiun uepnd Aq 0L L€ LES/Y L LIBJ/YwIS/S60 L 0 L /I0p/a|o1e-a0uBApE/|WISl)/wod dno olwapeoe//:sdijy Woll papeojumo(]


https://academic.oup.com/trstmh/article-lookup/doi/10.1093/trstmh/traf114#supplementary-data

Transactions of the Royal Society of Tropical Medicine and Hygiene

Table 3. The logistic regression analysis of ages and sexes on microfilariae infection.

Coefficients

Variables Estimate SE z-Value p-Value OR 2.5% (I 97.5% CI
(Intercept) —4.322 0.586 —7.372 <0.001 0.013 0.003 0.035
10-29y 0.772 0.739 1.045 NS 2.163 0.522 10.685
50-69y 1.574 0.667 2.359 0.018 4.824 1.447 21.79
>70y 0.269 1.163 0.231 NS 1.308 0.064 10.414
Female -1.225 0.57 —2.148 0.032 0.294 0.083 0.823

SE: standard error; NS: not significant.
Reference group is 30- to 49-y age group and male.

Table 4. Re-examination results of microfilaremia cases.

Re-examined microfilaremia cases, n

Cases that remained positive, n

First Re-examined First Re-examined Rate of positive

Year re-examined (not first) Total re-examined (not first) Total (total), %
2008 12 0 12 5 0 5 41.67
2009 5 0 5 0 0 0 0.00
2010 0 0 0 0 0 0 NA

2011 1 8 9 0 2 2 22.22
2012 1 7 8 0 1 1 12.50
2013 0 0 0 0 0 0 NA

2014 0 9 9 0 0 0 0.00

NA: not applicable.

Table 5. On-site assessment of infection sources in the residual filariasis area.

People Positive or Rate of positive or

Group Screening method screened, n microfilaremia cases, n microfilaremia cases, %
Original microfilaremia cases ICT 11 0 0.00

Pathogenic examination 11 0 0.00

PCR 11 0 0.00
Family members and other ICT 65 0 0.00

residents

Pathogenic examination 65 0 0.00

PCR 65 0 0.00
Total 76 0 0.00

involved determining the epidemic situation. The second stage
(1971-1980) consisted of a county-wide survey and administer-
ing medication to the entire population in epidemic villages. In
1976 and 1980, two county-wide campaigns were carried out
to administer 0.3% diethylcarbamazine (DEC)-supplemented salt
(3 g of DEC per 1 kg of salt).”® The third stage (1981-1990)

focused on treatments in weak-performing areas, identifying
remaining infection sources and continued monitoring. In 1990,
the county was assessed by the Guangxi Zhuang Autonomous
Region and met the standard for filariasis elimination as a pub-
lic health problem. The fourth stage (after 1990) involved post-
elimination monitoring.
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Table 6. Screening results of other affected populations.

People Positive Rate of positive

Screened area Screening method screened, n cases, n cases, %

People residing in other natural villages in the Pathogenic examination 92 0 0.00
administrative village where the outbreak was
located

Migrant workers from other natural villages in the Pathogenic examination 150 0 0.00
administrative village where the outbreak area was
located

People from other natural villages in the Pathogenic examination 830 0 0.00
administrative village where the outbreak area was
located, who were near the migrant working area

Migrant workers from other administrative villages in Pathogenic examination 159 0 0.00
Chaodong Town

People residing in Chaoshan administrative village, Pathogenic examination 342 0 0.00
Chaodong Town

People residing in Huangsha administrative village, Pathogenic examination 266 0 0.00
Chaodong Town

People residing in Fuxi administrative village, ICT 473 0 0.00
Chaodong Town

People residing in Changchun administrative village, ICT 974 0 0.00
Mailing Town

Chaodong Town Junior High School ICT 1429 0 0.00

Chaodong Town Centre Primary School ICT 635 0 0.00

People residing in Mati administrative village, Xia ICT 533 0 0.00
Lianpu Town, Jiangyong County

People residing in Shangcun administrative village, Xia  ICT or pathogenic 169 0 0.00
Lianpu Town, Jiangyong County examination

People residing in Huangjia administrative village, ICT 337 0 0.00
Lanxi Town, Jiangyong County

Total — 6389 0 0.00

Historical work in Chaodong Town

According to the Annual Cumulative Filariasis Treatment in Com-
munes of Fuchuan County (1958-1984), Chaodong Commune
(now Chaodong Town) conducted a cumulative total of 37 125
blood examinations, treated 1131 cases and administered med-
icated salt to 47 590 individuals. A pilot project using 0.3% DEC-
supplemented salt was carried out in 1976 in Chaodong and two
other communes, lasting 9 months.

Historical work in Changtang administrative village

According to the Fuchuan County Filariasis Prevention and Con-
trol Data (January 1985), Changtang Brigade (now Changtang
administrative village) administered a 3-day regimen of 3 g DECin
December 1971 to 33 microfilaremia cases. In September 1972,
the same treatment was reapplied to 26 individuals. In August
1976, the Changtang Brigade implemented the widespread
administration of 0.3% DEC-supplemented salt (totalling 9 g DEC
over 9 months), covering 936 people. In October 1980, a second
round (totalling 6 g DEC over 6 months) was carried out, cover-

ing 966 people. In the post-eradication monitoring phase, Chang-
tang administrative village had no record of filariasis monitoring.
The interviews with village doctors, township health clinic doctors
and older residents of Changtang administrative village showed
that some residents preferred regular salt during the phase of
administering 0.3% DEC-supplemented salt and no monitoring of
filariasis was conducted in the Changtang administrative village
after 1990.

ERP roadmap

An ERP was developed, encompassing case detection, epidemio-
logical investigation, interventions, assessment, and surveillance
in a residual filariasis focus, based on historical review and assess-
ments (Figure 2). The ERP consists of four parts. Part 1 is discov-
ering and confirming the focus. Part 2 is confirming the scope
and characteristics of the focus. Part 3 is interventions based on
the results of parts 1 and 2. Part 4 is evaluating the interventions
of the focus, summarizing the experience and performing long-
term monitoring afterward. For the significance analysis of the
four parts of the ERP, see Supplementary material 6.
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Table 7. The filariasis control stages in Fuchuan County prior to 2007.

Stage Periods

Main work/achievement

First Before 1970
Second 1971-1980

Grasping the epidemic situation
County-wide survey to understand the distribution and intensity of the epidemic, administering

medication to the entire population in epidemic villages. In 1976 and 1980, two county-wide
campaigns were carried out to administer 0.3% DEC-supplemented salt

Third 1981-1990

Treatments in weak-performing areas, identifying remaining infection sources and continued

monitoring. In 1981, the former Health Department of Guangxi Zhuang Autonomous Region
conducted an assessment for the basic eradication of filariasis in the county, surveying 8
townships and 4 administrative villages and examining 11 646 individuals, among whom 5 had
microfilaremia. The highest microfilaria rate per village was 0.20%, confirming the county had
reached the standard for baseline eradication of filariasis. From October 1985 to 1990, an expert
group convened by the Ministry of Health conducted a spot-check re-examination and found no
microfilaria-positive cases and no larval filarial infections in mosquito vectors. In 1990, the county
was assessed by the Guangxi Zhuang Autonomous Region and met the standard for filariasis
elimination as the public health problem

Fourth 1991-2006 Post-elimination monitoring

Discussion

After eliminating an infectious disease in an areaq, it is impos-
sible to rule out the re-emergence or importation of cases,
and there may even be the discovery of a missed epidemic
point during the elimination process, such as the residual focus
described in this report, in which the first case was an 18-
year-old villager with the clinical manifestations and symp-
toms of acute filariasis. Among the 17 cases found in 2007,
7 cases exceeded the density of transmission threshold of
15 microfilariae.3! C. quinquefasciatus accounted for approx-
imately one-third of all captured mosquitoes, making it the
dominant species. Compared with the 3- to 49-year-old age
group and females, higher risk was observed in the 50- to
69-year-old age group and males, respectively. A retrospec-
tive analysis of historical records indicated potential issues of
missed diagnoses or incomplete treatments since the 1970s in
this focus, especially after 1990. The screening of nearby indi-
viduals identified no microfilaremia cases, suggesting no epi-
demic spread from this focus site to other locations.® 1522
Based on these findings, the Changtang administrative village
has been identified as a residual endemic focus within the for-
merly filariasis-prevalent area, demonstrating focal transmission
characteristics. However, dissected C. quinquefasciatus in 2007
did not show larval filarial infections. The specific reasons for
the discrepancy between the epidemiological status of filari-
asis in human populations and the mosquitos require further
investigation.

Chinese prevention and treatment practices, along with long-
term longitudinal monitoring results, indicate that the longest
duration for bancroftian filariasis with microfilaremia to turn neg-
ative is 9 y,58 making a 10-y post-elimination monitoring period
appropriate.?32-40 The assessment of the infection source 10 y
later showed effective management of the residual focus. The
database assessment showed that only one confirmed filariasis
case was reported through the IDRMS after 2008. The confirmed

case with a work history in Africa was diagnosed in 2019 with Loa
loa filariasis, which is primarily endemic in Africa,*! making this a
case of imported disease. Therefore, since 2008, no further filari-
asis focus has been reported in mainland China.

The ERP framework was built by reviewing the response pro-
cess of the filariasis focus. The assessment results show that the
interventions in the residual filariasis focus have been very effec-
tive. It is crucial to rapidly identify the index case, quickly screen
both local and migrant workers in the epidemic area and treat
based on the screening results.

The fast and accurate action is due to a large number of
skilled grassroots prevention and control technicians in China
and decades of effective prevention and control experience. For
example, although the combination of albendazole and DEC does
not significantly improve the effectiveness of DEC,*? it can avoid
causing biliary ascariasis and reduce adverse reactions. Providing
0.3% DEC-supplemented salt is another proven effective mea-
sure in Ching, typically used in highly prevalent areas of bancrof-
tian filariasis to quickly reduce the population’s microfilaria rate.
In the actual operation process, it should be separately formu-
lated based on the amount of salt consumed by local people and
the course of treatment, and it is necessary to ensure effective
supply to the population.

Data loss and bias were inevitable, as the focus records
were dated and mostly retrieved from paper-based archives.
Based on comparisons with data from published papers,'>?2
data loss and bias did not significantly impact this study’s sci-
entific validity and experiential conclusions. However, since all
dissected mosquito specimens were collected exclusively from
human dwellings, the potential presence of infected vectors in
animal shelters, outdoor environments and other undomesti-
cated habitats cannot be entirely excluded, which might facilitate
epidemic recrudescence. Thus control of the vector (mosquito)
should be added to the ERP framework. The control measures
include but are not limited to monitoring and residual insecticide

spraying.
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Figure 2. ERP of the focus.

Through a literature review, we found that some regions,
including China, have different measures taken after the elimi-
nation of LF and the discovery of new cases. Although the WHO
announced the elimination of filariasis in Futuna in 2018, Sri
Lanka in 2016 and Togo in 2017, there were still prevalent and
clustered cases of LF in Futuna in 2024;'® 566 new cases of lym-
phoedema in Sri Lanka in 2022, including 15 cases <20y of age;?°
a confirmed case of microfilaremia was reported in a migrant
population of nomadic Peuhl and an investigation was conducted
on the family members of the case in Togo in 2018.2° Notably,
China has established a distinctive closed-loop ERP encompass-
ing case detection, epidemic characterization, outbreak manage-
ment with outcome evaluation and continuous surveillance—a
model unparalleled in global public health practice.

In China, monitoring is based on a case reporting system
that maintains contact with all county-level hospitals in China
and even with the vast majority of grassroots township health
centres in real time. Therefore, in China, due to the sensitiv-
ity of case reporting, mosquito vector monitoring is often less
common in current surveillance for LF. For some countries and
regions with incomplete construction of grassroots medical insti-

6.1 Cases

Treatment
6.2 Cases re- 7.1 Assessment
examination of the treatment
and follow-up of the focus

7.2 Summarise
the experience
in handling the

focus

CTT T T T T T T T T T I

1 1

i No infection i

¢ mosquito 1 Part IV

SR ; Assessment,
summarize,
and monitor

tutions, mosquito vector monitoring is a convenient and econom-
ical alternative. Many countries do not monitor filariasis through
the surveillance of human health. Entomological methods are
also often used to assess and surveil the transmission of filari-
asis, such as in Ecuador® and northern Cameroon.** A program
for post-validation surveillance for LF based on the nominal group
technique has been reported in the Pacific Islands, but the imple-
mentation effect of the program has not been found.*®

Based on these experiences, the following recommenda-
tions are proposed for post-elimination control of filariasis: have
at least one sensitive and effective post-elimination surveil-
lance strategy; vigilant monitoring and thorough investigation
in remaining outbreak foci, particularly in historically endemic
regions with limited medical resources; encourage reporting of
remaining filariasis cases by individuals and institutions; regu-
larly assess the global epidemiological situation and the risk
of imported cases; and include filariasis testing for individuals
returning from endemic areas abroad and strengthen health edu-
cation for international travellers. In countries and regions with
a lack of funding, poor motivation, poor program sustainability
planning and a lack of drugs at health facilities, it is obviously
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impossible to maintain such expensive programs. However, cer-
tain actions should be taken at key nodes, such as conducting
training for community doctorsin key areas rather than the whole
country and fully communicating with international institutions
to obtain global risk information, which is also an effective way to
supplement their own resource shortages. In the future, investi-
gating the epidemiological characteristics of residual foci or eval-
uating the cost-effectiveness of different surveillance strategies
should be studied to meet the needs of more countries.

Conclusions

This study evaluated the effectiveness of the disposal of a resid-
ual focus that occurred in Changtang Town, Fuchuan County,
Guangxi Zhuang Autonomous Region, PRC in 2007, supporting
the conclusion that the WHO and Chinese experts recognized in
2007 that the residual focus did not pose a public health threat.
On this basis, we have summarized the ERP and the experience of
handling the rediscovery of a focus after the elimination of filar-
iasis, revised the ERP further based on the study results, provid-
ing references for global monitoring and focus disposal after the
elimination of infectious diseases.

Supplementary data

Supplementary data are available at Transactions online.

Authors’ contributions: CX contributed to the conceptualization, inves-
tigation, software, validation, visualization, writing the original draft and
review and editing. YW contributed to the investigation, methodology
and supervision. YS and BT contributed to data curation and resources.
WW contributed to the investigation and project administration. SH
contributed to funding acquisition, investigation, project administration,
resources and supervision.

Acknowledgements: We thank the National Key Research and Devel-
opment Program of China (2021YFC2300800, 2021YFC2300804) and
National Science and Technology Major Program (2012ZX10004-220) and
extend our gratitude to the health administrative departments and dis-
ease prevention and control centres (Institutes of Parasitic Diseases and
Endemic Diseases) at all levels in Guangxi Zhuang Autonomous Region
and Guangdong Province for their participation and contributions. We
also thank all the experts and professional technical personnel involved
in managing the remaining outbreak focus. We want to thank Editage
(www.editage.cn) for English language editing.

Funding: This work was supported by the National Key Research and
Development Program of China (2021YFC2300800, 2021YFC2300804)
and National Science and Technology Major Program (2012ZX10004-
220). The funding bodies did not have any role in the design of the study or
collection, analysis and interpretation of data or in writing the manuscript.

Competing interests: None declared.

Ethical approval: This study and included experimental procedures were
reviewed and approved by the Ethical Review Committee of the NIPD,
China CDC (WHO Collaborating Center for Malaria, Schistosomiasis and

Filariasis) (approval 2012Z2X10004-220, 26 August 2012). The survey pro-
cedure was proceeded after obtaining written informed consent.

Data availability: The data underlying this article cannot be shared pub-
licly due to the privacy of individuals who participated in the study. The
data will be shared upon reasonable request to the corresponding author.

References

1 World Health Organization. Lymphatic filariasis (elephantiasis).
Geneva: World Health Organization; 2023. Available from:
https://www.who.int/health-topics/lymphatic-filariasis#tab=tab_1
[accessed 1 December 2023].

N

World Health Organization. Elimination of lymphatic filariasis as a
public health problem. Fiftieth World Health Assembly, Ninth Plenary
Meeting. Geneva: World Health Organization; 1997.

w

World Health Organization. Monitoring and epidemiological assess-
ment of mass drug administration in the global programme to
eliminate lymphatic filariasis: a manual for national elimination pro-
grammes. 2011. Available from: https://iris.who.int/bitstream/handle/
10665/44580/9789241501484 _eng.pdf?sequence=1 [accessed 1
December 2023].

4 Bizhani N, Hashemi Hafshejani S, Mohammadi N, et al. Lymphatic filar-
iasis in Asia: a systematic review and meta-analysis. Parasitol Res.
2021;120(2):411-22.

Fang Y, Zhang Y. Lessons from lymphatic filariasis elimination and
the challenges of post-elimination surveillance in China. Infect Dis
Poverty. 2019;8(1):66.

6 Ministry of Health of the People’s Republic of China. National report
on the elimination of lymphatic filariasis in China. Beijing: Ministry of
Health of the People’s Republic of China. 2006;3:7-11, 26.

Song JM, Ma K. The role of low-density microfilariaemia cases in filar-
iasis transmission in basic elimination areas. Chin J Parasitol Parasit
Dis. 1988;6(1):71.

8 Pan SX, Xie ZY, Mai FZ, et al. Surveillance of filariasis eradication in
Guangxi. Chin J Parasitol Parasit Dis. 1996;14(2):94-7.

9 Mehta PK, Maharjan M. Assessment of microfilaremia in ‘hotspots’ of
four lymphatic filariasis endemic districts of Nepal during post-MDA
surveillance. PLoS Negl Trop Dis. 2024;18(1):e0011932.

10 Chiphwanya J, Mkwanda S, Kabuluzi S, et al. Elimination of lymphatic
filariasis as a public health problem in Malawi. PLoS Negl Trop Dis.
2024;18(2):e0011957.

11 Chimfwembe K, Shirley H, Baker N, et al. Zambia: a narrative review
of success and challenges in lymphatic filariasis elimination. Trop Med
Infect Dis. 2024;9(1):21.

12 Bagcchi S. Laos eliminates lymphatic filariasis. Lancet Infect Dis.
2024;24(1):e17.

13 Kumar A, Bajpei A, Singh T, et al. Mass drug administration (MDA)
to eliminate lymphatic filariasis: even 100% coverage would fail to
achieve elimination of infection in community in 6 years. Int J Infect
Dis. 2019;79(Suppl 1):143.

14 Xie ZY, Pan SX, Lv XG, et al. Key monitoring results after elimination of
filariasis in Guangxi. Chin J Parasitol Parasit Dis. 2000;18(6):354-5.

15 Li XM, Yang YC, Huang KL, et al. Discovery of a residual focus of Ban-
croftian filariasis after declaration of its transmission interruption in
Guangxi. Chin J Parasitol Parasit Dis. 2008;26(6):404-08.

16 World Health Organization. Global programme to eliminate lymphatic
filariasis: progress report, 2023. Wkly Epidemiol Rec. 2024;99(40):
565-76.

ul

~

11

GZ0Z J8qWBAON GO UO Jasn Alsiaaiun uepnd Aq 0L L€ LES/Y L LIBJ/YwIS/S60 L 0 L /I0p/a|o1e-a0uBApE/|WISl)/wod dno olwapeoe//:sdijy Woll papeojumo(]


https://academic.oup.com/trstmh/article-lookup/doi/10.1093/trstmh/traf114#supplementary-data
http://www.editage.cn
https://www.who.int/health-topics/lymphatic-filariasis#tab=tab_1
https://iris.who.int/bitstream/handle/10665/44580/9789241501484_eng.pdf?sequence=1

C. Xue et al.

17 Abdel-Rady A. Prevalence of filariasis in camels (Camelus dromedar-
ius) in Upper Egypt with special reference to treatment. J Parasit Dis.
2021;45(4):930-6.

18 Couteaux C, Demaneuf T, Bien L, et al. Postelimination cluster of lym-
phatic filariasis, Futuna, 2024. Emerg Infect Dis. 2025;31(3):488-96.

19 Dorkenoo MA, Tchankoni MK, Yehadji D, et al. Monitoring migrant
groups as a post-validation surveillance approach to contain the
potential reemergence of lymphatic filariasis in Togo. Parasit Vectors.
2021;14(1):134.

20 Gunaratna IE, Chandrasena N, Vallipuranathan M, et al. The impact
of the National Programme to Eliminate Lymphatic Filariasis on
filariasis morbidity in Sri Lanka: comparison of current status with
retrospective data following the elimination of lymphatic filaria-
sis as a public health problem. PLoS Negl Trop Dis. 2024;18(8):
e0012343.

21 Meetham P, Kumlert R, Gopinath D, et al. Five years of post-validation
surveillance of lymphatic filariasis in Thailand. Infect Dis Poverty.
2023;12(1):113.

22 Zhang XC, Huang SY, Deng ZH, et al. Follow-up survey on the imported
cases of lymphatic filariasis in Guangdong province. Chin J Parasitol
Parasit Dis. 2008;26(6):409-11.

23 Institute of Parasitic Diseases and Chinese Academy of Preventive
Medical Sciences. Diagnostic criteria and treatment principles for filar-
iasis. Beijing: State Technical Supervision Bureau, Ministry of Health of
the People’s Republic of China; 1996.

24 Wu GL. Human parasitology. 3rd ed. Beijing: People’s Medical Publish-
ing House; 2005.

25 Sun DJ, Chen PL. Filariasis surveillance at the post-control stage in
China. Southeast Asian J Trop Med Public Health. 1992;23(3):369-76.

26 Thanomsub BW, Chansiri K, Sarataphan N, et al. Differential diag-
nosis of human lymphatic filariasis using PCR-RFLP. Mol Cell Probes.
2000;14(1):41-6.

27 Hassan AN. Bancroftian filariasis: spatial patterns, environmental cor-
relates and landscape predictors of disease risk. J Egypt Soc Parasitol.
2004;34(2):501-13.

28 Hassan AN, Dister S, Beck L. Spatial analysis of lymphatic filariasis dis-
tribution in the Nile Delta in relation to some environmental variables
using geographic information system technology. J Egypt Soc Para-
sitol. 1998;28(1):119-31.

29 Editorial Board of Chinese Filariasis Prevention and Control. Filariasis
prevention and control in China. Vol. 74. Beijing: People’s Health Pub-
lishing House; 1997.

30 SunDJ, Fang Y, Huang Y, et al. Contributions to the lymphatic filariasis
elimination programme and post-elimination surveillance in China by
NIPD-CTDR. Adv Parasitol. 2020;110:145-83.

31 Hariston NG, Jachowski LA. Analysis of the Wuchereria bancrofti pop-
ulation in the people of American Samoa. Bull World Health Org.
1968;38(1):29-59.

32 Lin GQ, Yang FZ, Chen Z. Monitoring and epidemiological analysis after
basic elimination of filariasis in Fujian province. Chin J Parasitol Parasit
Dis. 1996;14(4):323-24.

33 Zheng HJ, Tao ZH, Cheng WF, et al. Monitoring after basic elimi-
nation of filariasis in Guizhou province. Chin J Parasitol Parasit Dis.
1996;14(4):285-9.

34 Hu XM, Wang SQ, Huang JM, et al. Surveillance of filariasis after its
basic elimination in Hainan province. China Trop Med. 2009;9(1):41-2.

35 Lin XM, Xu BL, Zhao XD, et al. Analysis of clarification-surveillance of
infectious source of filariasis in Henan Province. J Zhengzhou Univ
(Med Sci). 2005;40(4):708-10.

36 Duan JH. 70 years of parasitic disease prevention and controlin Hunan
province. Pract Prev Med. 2019;26(10):1153-58.

37 Zhang KZ, Li ZH, Yan YF, et al. Epidemiological surveillance after filaria-
sis transmission interrupted in Jiangxi province. Chin J Parasitol Parasit
Dis. 2006;24(2):158-9.

38 Cui ZH, Sheng Q, Yang BJ, et al. Epidemiological surveillance of filari-
asis after its being basically eradicated in Shandong province. Chin J
Parasitol Parasit Dis. 1989;7(1):4-7.

39 Shi ZJ. Collaborating Research Group on the Transmission Threshold
of Filariasis. Study on the transmission threshold of filariasis. Chin J
Parasitol Parasit Dis. 1994;12(1):1-6.

40 Sun D. The historical witness of the elimination of lymphatic filariasis
in China. Chin J Parasitol Parasit Dis. 2019;37(4):383-87.

41 Zouré HGM, Wanji S, Noma M, et al. The geographic distribution
of Loa loa in Africa: results of large-scale implementation of the
Rapid Assessment Procedure for Loiasis (RAPLOA). PLoS Negl Trop Dis.
2011;5(6):e1210.

42 Macfarlane CL, Budhathoki SS, Johnson S, et al. Albendazole alone
or in combination with microfilaricidal drugs for lymphatic filariasis.
Cochrane Database Syst Rev. 2019;1(1):CD003753.

43 Guevara A, Lovato R, Proano R, et al. Elimination of onchocerciasis
in Ecuador: findings of post-treatment surveillance. Parasit Vectors.
2018;11(1):265.

44 Eisenbarth A, Achukwi MD, Renz A. Ongoing transmission of
Onchocerca volvulus after 25 years of annual ivermectin mass treat-
ments in the Vina du Nord River Valley, in North Cameroon. PLoS Negl
Trop Dis. 2016;10(2):e0004392.

45 Craig AT, Lawford H, Viali S, et al. Perspectives on the implementa-
tion of post-validation surveillance for lymphatic filariasis in the Pacific
Islands: a nominal group technique-based study protocol. PLoS One.
2024;19(12):e0313957.

© The Author(s) 2025. Published by Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene. All rights reserved. For
commercial re-use, please contact reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained
through our RightsLink service via the Permissions link on the article page on our site-for further information please contact

Jjournals.permissions@oup.com
12

GZ0Z J8qWBAON GO UO Jasn Alsiaaiun uepnd Aq 0L L€ LES/Y L LIBJ/YwIS/S60 L 0 L /I0p/a|o1e-a0uBApE/|WISl)/wod dno olwapeoe//:sdijy Woll papeojumo(]


mailto:reprints@oup.com
mailto:journals.permissions@oup.com

	Introduction
	Methods
	Data collection
	Investigation and assessment in the residual filariasis focus
	Investigation and assessment outside the residual filariasis focus
	Experience summary
	Data organization and statistical analysis

	Results
	Epidemiological characteristics of the residual filariasis focus
	On-site assessment of the residual filariasis focus
	Population screening outside the residual filariasis focus
	Database assessment outside the residual filariasis focus
	Historical review of intervention and monitoring of filariasis
	ERP roadmap

	Discussion
	Conclusions
	Supplementary data
	References

