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of ³ 80%.When analyzed in 1991, 10 of the original 23 LGAs in
Plateau were in need of MDA. After Nasarawa state split from
Plateau, seven new LGAs were formed and the final admin-
istrative configuration of the two-state area consisted of 12
LGAs classified as mesoendemic or hyperendemic, and
thus in need of MDA (Table 1). Eighteen LGAs were either
non-endemic or had villages with less than 5%mf prevalence
(non- or hypo-endemic, hereafter referred to as “non-/hypo-
endemic”) and were left untreated. It should be noted that this
skin snip mapping exercise was completed before adoption
by Nigeria of the “rapid epidemiological onchocerciasis
mapping” (REMO) technique, where onchocerciasis ende-
micity in the country was classified based on nodule (oncho-
cercoma) rates, as reported by Gemade et al. in 1998.10

Ivermectin-based MDA was launched in the (now) 12 mes-
oendemic or hyperendemic (“meso-/hyperendemic”) oncho-
cerciasis LGAs in 1992–1993.7,9 The program’s treatment
coverage goal was to reach at least 80% of the eligible pop-
ulation using community-based distributors selected by the
individual communities and trained byMinistry of Health/NGO
staff. Community-based distributors were then given 2–
4 weeks to complete drug distribution and to report their
treatment results back to the Ministry of Health. Treatment

coverages were then verified in spot checks by Ministry of
Health/NGO staff. By 1994, all communities targeted
for treatment were under MDA. In 1995, the program
achieved>80%reported coverage. In 1996, theMDAstrategy
was successfully reoriented to the “community-directed
treatment with ivermectin” strategy of the African Program
for Onchocerciasis Control (APOC) and ³ 80% coverage per
year continued to be reported. By the end of 2017, the 12
meso-/hyperendemic LGAs had received between 25 and 26
annual roundsofMDA (Table 1).Overall treatment numbers for
the onchocerciasis meso-/hyperendemic LGAs by year are
shown in Figure 2 (dark bars).
Lymphatic filariasis MDA in Plateau and Nasarawa

states. The history of the lymphatic filariasis (LF) program in
Plateau and Nasarawa states has been published in
detail.11–15 Briefly, it began in 1997 with mapping of seropre-
valence of circulating LF antigen in adults. All 30 LGAs were
found to be greater than the 1% endemicity threshold
(Figure 1), with LGA antigen prevalence ranging from 4% to
62%.12
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LGAs,11 and expanding to all 30 LGAs by 2003 (Figure 2, light
bars). Overall reported coverage in the two-state area
remained > 80% of the treatment-eligible population for all
years. In 2003, a coverage survey that included the 12meso-/
hyperendemic onchocerciasis LGAs showed an ivermectin/
albendazole treatment coverage (using the total population as
the denominator) of 72.2% (95% CI 65.5–79.0).12

Various LF evaluations and transmission assessment surveys
led to the decision to halt LF MDA in Plateau and Nasarawa
states after 2012.13–15 As a result, the 18 non-/hypo-endemic
onchocerciasis LGAs received a total of 8–11 rounds of
ivermectin-based MDA under the LF program (Table 1). Mass
drug administration for onchocerciasis ivermectin monotherapy
continued in the 12 meso-hyperendemic onchocerciasis LGAs
after the LF MDA program came to its successful conclusion.
Impact assessments for onchocerciasis during the

MDA treatment interval. Assessments in sentinel villages
(SVs) were conducted periodically in highly endemic SVs to
determine the impact of MDA on onchocerciasis prevalence.
Evans et al.8 reported a 2009 survey in six sentinel and eight
“spot check” villages located in five of the 12 onchocerciasis
meso-/hyperendemic LGAs. The results showed the mean
skin snipmf prevalence in those villages had dropped by 99%
(38% to 0.3%). The survey also tried to meet the two

requirements of theWHO for haltingMDA: 1) IgG4 antibody to
OV16 prevalence among a sample of at least 3,000 children
must be < 0.1% (upper 95% con
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LF treatment program. The FMOH accepted the NOEC rec-
ommendation, which resulted in 2.2 million treatments being
haltedasof January 2018. Thiswas the first “stop-MDA”event
for onchocerciasis in Nigeria and to our knowledge is the
largest single stop-MDA decision ever for onchocerciasis.
The NOEC sampling sites were selected without a requirement

that there be baseline endemicity available for those sites or that
they be under the onchocerciasis MDA program. Thus, the MDA
programs assessed in the survey included both onchocerciasis
meso-/hyperendemic LGAs with long duration of MDA for on-
chocerciasis (25–26 years, 1992–2017) and onchocerciasis non-/
hypo-endemic LGAswith shorter MDA periods administered only
during the shorter LF treatment period (8–11 years, 2002–2012).
One could debate this approach and argue that the sampling
should have been drawn only from the meso-/hyperendemic
LGAs. In fact, it was because of this concern that we included six

SVs (three in each state) thatwere amongsomeof themost highly
endemic communities identified at the start of the campaign.



duration of LF MDA was sufficient to eliminate “hypo-endemic”
onchocerciasis (defined in this case as a baseline mf prevalence
of1%to<5%).Noneof2,063children testedhadOV16antibody,
but the sample was insufficient to exclude a seroprevalence of
0.1%needed tomeet theWHOstop-MDAserological guidelines.
However, in an unpublished 2018 study (G. Noland, personal
communication, 2019) in the Plateau state LGAs of Mikang and
Kanam (the latter LGA was not included in this study), none of
1,561 (6- to 7-year-old) childrenwereOV16positive on theOV16-
Wb123 Biplex rapid diagnostic test (Standard Diagnostics,
Suwon, Republic of Korea).27 If we were to combine these data
with our own from non-/hypo-endemic villages, zero positives

among 3,624 children would now be a sufficient sample to ex-
clude 0.1% (0% OV16 prevalence, UCL 0.053%). In our hands,
the OEPA Ov16 ELISA compared favorably with a monoplex
version of the same RDT (Bioline Ov16 rapid test card, Standard
Diagnostics) in another unpublishedstudyof justmore than1,000
DBS samples taken from residents of hypo-endemic onchocer-
ciasis LGAs in southeastern Nigeria. In that study, we found a
99.3% agreement between the two tests, 91.9% agreement
among positives and 99.7% agreement among negatives (L.
Rakers, personal communication, 2019).
The entomological assessment in these 13 non-/hypo-

endemic villages were also negative, but there were insufficient

TABLE 5
Plateau state: 2017 results from O150 PCR analysis of



flies tested (1,985) to statistically exclude the < 1/2,000 infective
fly threshold.
It is important to note that these findings from the non-/

hypo-endemic LGA constituted a PTS survey 5 years after
halting (LF) MDA. We might conclude that either onchocerci-
asis transmission did not originally exist in these areas (be-
cause themf prevalence and vector abundancewere very low)
or if transmission existed, it was broken by the ivermectin-
basedMDAprovided by the LF program. It is also important to
note that the term “hypo-endemicity” used in this report
(mf prevalence of 1% to < 5%) considers endemicity levels
considerably below the standard APOC “hypo-endemic”
definition based on nodule rates. In the APOC/REMO case,
hypo-endemicity refers to a nodule prevalence between 5 and
< 20%, where the expected corresponding mf prevalence
could be as high as 35%.28,29 Additional serological studies in
children and adults are planned in non-/hypo-endemic on-
chocerciasis LGAs to better understand these findings.



programs, andGlaxoSmithKline (GSK) provided the albendazole used
in combination with ivermectin in the LF program (constituting the
treatment regimen in the non-/hypo-endemic onchocerciasis areas).
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