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Abstract

Background: Onchocerciasis is a chronic parasitic infection originally endemic in 13 discrete regional foci
distributed among six countries of Latin America (Brazil, Colombia, Ecuador, Guatemala, Mexico and Venezuela). In
Colombia, this disease was discovered in 1965 in the Pacific Coast of the country. The National Onchocerciasis
Elimination Program was established in 1993 with the aim of eliminating disease morbidity and infection transmission.
In 2013, the World Health Organization (WHO) verified Colombia as free of onchocerciasis, becoming the first country
in the world to reach such a goal. This report provides the empirical evidence of the elimination of Onchocerca volvulus
transmission by Simulium exiguum (s.l.) after 12 years of 6-monthly mass drug administration of Mectizan® (ivermectin)
to all the eligible residents living in this endemic area.

Methods: From 1996 onwards, a biannual community-based mass ivermectin administration programme was
implemented, complemented by health education and community participation. In-depth parasitological, serological
and entomological surveys were conducted periodically between 1998 and 2007 to evaluate the impact of ivermectin
treatment according to the 2001 WHO guidelines. When the interruption of parasite transmission was demonstrated,
the drug distribution ceased and a three-year post-treatment surveillance (PTS) period (2008–2010) was initiated.

Results: After 23 rounds of treatment, parasitological and ophthalmological assessments showed absence of
microfilariae in skin and anterior chamber of the eyes. Serological tests proved lack of antibodies against
O. volvulus in children under 10 years-old. A total of 10,500 S. exiguum flies tested by PCR had no L3
infection (infectivity rate = 0.0095%; 95% CI: 0.0029–0.049) during 2004, indicating interruption of parasite
transmission. However, biannual ivermectin treatments continued until 2007 followed by a 3-year PTS period at the
end of which 13,481 flies were analyzed and no infective flies were found (infectivity rate = 0%; 95% CI: 0.0–0.014).

Conclusions: These results fulfilled the WHO criteria for onchocerciasis elimination. Consequently, in 2013 Colombia
was verified as free of onchocerciasis, demonstrating that elimination of this neglected tropical disease is an achievable
goal and paving the way for an elimination agenda to be followed by other endemic countries in Latin
America and Africa.
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Background
Onchocerciasis is a chronic infection of humans caused
by the filarial worm Onchocerca volvulus (Leuckart) and
transmitted through the bites of infected females of
blackfly species of the genus Simulium Latreille. The
parasite’s embryonic forms, microfilariae (Mf), migrate
through the skin and cause severe itching, disfiguring
skin and ocular lesions, producing visual loss and blind-
ness in patients with heavy parasite loads. In Latin
America, 13 onchocerciasis foci were formerly prevalent
in Brazil, Colombia, Ecuador, Guatemala, Mexico and
Venezuela, where around 570,000 people were consid-
ered at risk of infection as of 2017 [1].
Based on the Pan American Health Organization’s

Directing Council Resolution CD35R.14 [2], the Oncho-
cerciasis Elimination Program for the Americas (OEPA)
was established in 1992 with the primary purpose of act-
ing as a technical and coordinating organization at the
regional level to guide countries to achieve the goal of
eliminating onchocerciasis in Latin America [3, 4]. This
regional public health strategy specifically included elim-
ination of new (ocular) morbidity caused by O. volvulus
and interruption of transmission by 6-monthly mass ad-
ministration of ivermectin (Mectizan®, Merck & Co.
Inc.) with coverage (proportion of the population
treated) equal to or higher than 85% of the eligible
population [4]. Ivermectin is a drug that kills the Mf in
the skin (microfilaricide) and temporarily inhibits their
release by gravid adult worms [5, 6]. Hence, the elimin-
ation strategy has been based on safe and effective high
treatment coverage for several years (due to the long
life-cycle of the adult parasite) and for more than one
cycle per year. The onchocerciasis elimination
programme in Colombia, as those in the other five
endemic Latin American countries, relied on this
health strategy since 1996.
There is evidence that onchocerciasis was introduced

in Colombia in the 17th and 18th centuries through the
slave trade [7]. The first confirmed case of onchocercia-
sis in Colombia was described incidentally in 1965 [8].
The patient was born and had lived for most of his life
in a village along the Micay River, near a town called
Lopez de Micay (2°51'0"N, 77°15'2"W) located 120 km
south from Buenaventura on the Pacific Coastal Plain
(altitude, 50 m above sea level), at the foot of the West
Andes (Cordillera Occidental) in Colombia [9]. This first
case stimulated a series of epidemiological, parasito-
logical, entomological, clinical and ophthalmological
studies carried out between 1965 and 1970 in Lopez and
its surrounding villages. These studies confirmed: (i) the
presence of infection by Onchocerca volvulus, mainly in
people coming from villages on the Micay River up-
stream from Lopez de Micay; (ii) the relatively low con-
centration of microfilariae in skin snips [9]; (iii) the mild

nature of both skin disease and ocular alterations [9, 10];
and (iv) the role of the main predominant man-biting
simuliid species, Simulium exiguum (s.l.), as the vector
species [9–11]. Experimental studies showed that S. exi-
guum (s.l.) had limited vectorial efficiency, albeit suffi-
cient to maintain transmission [12].
Two other epidemiological studies were carried out in

1977 and 1989; the results led to the conclusion that, al-
though transmission persisted, the prevalence was ap-
parently declining from 15.9% in 1965 [9] to 7.5% in
1977 [13] and 4.0% in 1989 [14] without any deliberate
interventions specifically aimed at reducing the risk or at
preventing transmission.
Following the creation of OEPA, the National Oncho-

cerciasis Committee was established in 1993. In 1995, a
baseline epidemiological assessment was carried out
[15]. Mobile teams visited all the villages along the
Micay River and its tributaries. Transmission was docu-
mented in a single village, Naicioná, where the preva-
lence in the population aged 15 years or older was 40%
[15]. In this same year the possibility of a second trans-
mission focus in the rural area of Tumaco, on the border
with Ecuador, was ruled out [15]. This was further con-
firmed by the negative results of a rapid epidemiologic
assessment carried out in Ecuador in 19 communities
along or adjacent to the Mataje River which forms the
border between Colombia and Ecuador [16]. Thus, it
was concluded that onchocerciasis in Colombia was con-
fined to the single focus of Lopez de Micay, specifically
to the village of Naicioná, on the Pacific Coastal Plain of
the country, along the Micay River basin. Here, about
1200 Afro-Colombian people were at risk, approximately
500 of them living in Naicioná and the remaining 700
natives of Naicioná living in downstreanm communities
and in the city of Buenaventura. Parasite infection was
transmitted by Simulium exiguum Roubaud (s.l.) [15].
Based on these results, an elimination programme was

established in 1996. The main strategy was biannual
ivermectin (Mectizan®) distribution to all the at-risk
population, complemented by health education and the
promotion of community participation.
The present work reports the elimination of O. volvu-

lus transmission in the village of Naicioná, Lopez de
Micay focus after 12 continuous years of ivermectin
treatment. Baseline and further clinical, parasitological,
ophthalmological and entomological evaluations carried
out periodically in this community allowed to monitor
the impact of ivermectin administration on the transmis-
sion of O. volvulus by S. exiguum.

Methods
Study area and study population
In Colombia, the onchocerciasis transmission comprised
an area localized in the Chocó-Darién moist forests’
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ecoregion, 60–100 m above sea level (masl) of the Micay
River basin at the Pacific coastal zone of the country, the
village of Naicioná (coordinates: 2°55'0"N, 76°55'00"W).
This is a region of dense tropical rainforest and heavy
annual rainfall (from 4000–8000 mm), with a maximum
mean temperature of 30 °C, a minimum of 19 °C, and a
very short dry season, generally from January to March.
In this region, the at-risk population is the Afro-
Colombian rural population dedicated to agricultural,
hunting, fishing and mining activities [15].

Ivermectin mass drug administration (MDA)
A periodic community-based ivermectin (Mectizan®)
mass drug administration distribution (MDA) programme,
complemented by health education and the promotion of
community participation, began in September 1996 and
continued uninterrupted until the end of 2007. Specific-
ally, ivermectin distribution was initially limited to
Naicioná but gradually expanded to include the nearby
downstream communities of Playagrande and San Anto-
nio de Chuare, gold panners along the Chuare River and
the natives of Naicioná residing in the towns of Lopez de
Micay and Buenaventura. Properly trained community
health workers were responsible for the biannual dis-
tribution of treatments. Directly supervised single
dose (according to weight or height) ivermectin treat-
ments were administered twice a year from Septem-
ber 1996 to November 2007, to at least 85% of all
the eligible population (children under five years of
age, 90 cm height or 15 kg weight; pregnant women
and severely ill people were considered ineligible).
This was accompanied by health education, social
mobilization and community participation for 14 con-
secutive years. Epidemiological coverage rates were
calculated after each treatment round.

Impact assessment of the MDA programme
In-depth epidemiological assessments were carried out
periodically (Table 1) and their results compared to
those of the baseline studies, following the then
WHO recommended guidelines and methods [17].
Interruption of O. volvulus transmission is defined as
the reduction of parasite infection to such levels
(below specific parasite density breakpoints) that local
transmission can no longer sustain the population

[17]. Therefore, transmission is regarded as inter-
rupted when the endemic focus has reached specific
epidemiological indicators such as: (i) prevalence of
< 1% of O. volvulus Mf in the skin and/or eye; (ii) a
reduction of new infections to an incidence rate of
less than one new case per 1000 individuals (< 0.1%)
defined as lack of specific Ov-16 antibodies to O.
volvulus in school children; (iii) an infectivity rate
(L3 infection in heads) by PCR of < 1/1000 (0.1%) in
parous flies or < 1/2000 (0.05%) in all flies, assuming
a 50% parous rate; and (iv) an annual transmission
potential (ATP) or a seasonal transmission potential
(STP) under 20 L3s per time period.

Parasitological assessments
Skin snips were taken from the right scapula and right
iliac crest and examined following the same procedure
as in the baseline study [15]. The microfilariae preva-
lence in skin snips and the community microfilarial load
(CMFL) was obtained.

Ophthalmological assessments
Four ophthalmological assessments were done in order
to establish the magnitude of ocular damage caused by
O. volvulus and the impact of repeated ivermectin MDA
treatments on ocular morbidity. The first three, in 1996
(baseline), 1998 and 2001, were carried out following the
criteria and procedures recommended at that time by
OEPA [18]. The last one in 2006 used the definition for
onchocercal punctate keratitis described in the study by
Winthrop et al. [19]. In the 1996 baseline study only per-
sons with a microfilariae-positive skin snip were exam-
ined [15, 20], while in the other 3 studies all persons
aged 10 years or older who were present at the time of
the assessment were studied.

Serological studies
Serology was carried out in children less than 10
years of age in 2001, 2004 and 2007. Blood samples
were drawn by digital puncture with a sterile lancet.
In 2001, capillary blood samples (collected by finger
prick) were obtained from children and examined
using Ov-16 card tests as described by Lipner et al.
[21]. In 2004 and 2007 capillary blood samples were
spotted onto filter paper and processed at the Centers

Table 1 Calendar of the baseline and follow-up impact assessments carried out in Naicioná, Colombia

Component Baseline assessment First impact assessment Second impact assessment Third impact assessment Fourth impact assessment

Parasitology 1995 1998 2001 2004 2007

Ophthalmology 1996 1998 2001 2006 No

Entomology 1996 1998 2001 2004 2010a

Serology No No 2001 2004 2007
aThe entomological assessment in 2010 was done to confirm the interruption of transmission at the end of the 3-year post-treatment surveillance period
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for Disease Control (CDC) in Guatemala, using the
ELISA technique for IgG4 antibodies against the Ov-
16 recombinant antigen [22] following the method-
ology described by Linblade et al. [23] in 2007.

Entomological studies
After the baseline studies, three entomological assess-
ments were carried out to evaluate the impact of the
MDA. All of them were completed during the second
half of the year (July to December), the peak transmis-
sion season. Blackfly collections were done at known
transmission sites in the community of Naicioná. Several
sampling sites were selected. The first two entomological
studies to assess the impact of MDA on transmission
were carried out in 1998 and 2001, after four and ten
treatment rounds, respectively. In 2001, some flies were
dissected and others processed by polymerase chain re-
action (PCR) to detect O. volvulus DNA [24]. For the
2004 survey, the 2001 WHO guidelines [17] for entomo-
logical studies to assess the impact of MDA on transmis-
sion were followed. Collections were carried out once a
month for five consecutive months between July and
November 2004. Of the collected blackflies, 10,500 were
processed at OEPA’s Regional Reference Laboratory for
polymerase chain reaction (PCR) (the laboratory of Dr
Thomas Unnasch, currently at University of South Flor-
ida) to detect O. volvulus DNA as described by Katholi

et al. [24]. The results were analyzed using the Poolsc-
reen 2.0 program to determine the infectivity rate with a
95% confidence interval (95% CI) [24].

Post-treatment surveillance (PTS)
When all the epidemiological indicators show that trans-
mission has been interrupted, suspension of treatment is
recommended and a 3-year period post-treatment sur-
veillance is initiated in the focus [17]. Thus, the 3-year
PTS was carried out between January 1st, 2008 and De-
cember 31st, 2010. Frequent contact, at least 4 times a
year, was kept with the people living in Naicioná for
health education, health promotion and prevention, nu-
trition, food security, social mobilization and annual up-
dating of the census. Following the 2001 WHO
guidelines [17], blackflies were collected in the second
half of 2010, at the end of the PTS period, for several
consecutive days once a month during 4 months in the
peak transmission season (July to December) to confirm
that transmission had not recrudesced in the absence of
treatments. The female blackflies were processed at
OEPA’s Regional Reference Laboratory for PCR as de-
scribed above [24].

Results
The historical 6-monthly ivermectin treatment coverage
(MDA period) in the community of Naicioná is

Fig. 1 Historical (1996–2007) treatment coverage (%) of ivermectin (MDA) treatments, community of Naicioná, onchocerciasis focus, Colombia.
The horizontal line at 85% indicates the minimum coverage of eligible people that needs to be reached and sustained to interrupt transmission
according to OEPA’s strategy
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presented in Fig. 1. Coverage of at least 85% of the eli-
gible population was achieved in 1999 (for each treat-
ment round) and was sustained since then. Up to the
end of 2007, 23 consecutive treatment rounds were car-
ried out.
Pre-treatment data in Naicioná showed a baseline 40%

prevalence of microfilariae in skin snips in people aged
15 years or older, classified as a mesoendemic commu-
nity according to OEPA guidelines. The initial infection
intensity of the parasite infection in the community by
contrast was relatively low and below 1, as measured by
the community microfilarial load (Table 2). Parasite sur-
veys conducted at various time points during the iver-
mectin MDA showed that the prevalence of O. volvulus
Mf in the population aged 15 years or older declined
markedly as compared to the 1995 baseline figure, be-
coming negative after 22 rounds of ivermectin (Table 2).
Prevalence of O. volvulus Mf also declined in the popu-
lation of all age groups from 6.6% in 1998 to negative in
2007 (Table 2).
Regarding the ocular morbidity indicators due to

onchocerciasis (Table 3), no microfilariae in the anter-
ior chamber (MfAC) were found in any of the per-
sons analyzed in the community. However, there were
considerable levels of prevalence of punctate keratitis
that varied from 32.6% at the pre-treatment period to
negative in 2007.
All 21 samples from children aged up to 5 years and

all 78 samples from children aged 5 to 14 years were
negative in the Ov-16 seroprevalence surveys carried out
during 2001. Similarly, all serology samples from chil-
dren aged from 0 to 9 years, 79 in 2004 and 64 in 2007,
were negative.
Table 4 presents data on infectivity rates of S. exiguum

(s.l.) prior to MDA and after up to 12 rounds of
treatment. During these three surveys, the baseline of O.
volvulus infectivity rate in this vector species, as deter-
mined by manual dissection was above the transmission
threshold of 1% (1.07%, 95% CI: 0.3–3.1%) but declined
below this level after five rounds of treatment.

Finally, three additional entomological surveys using
PCR techniques to determine biting and infectivity
rates of the vector species as well as its seasonal
transmission potential were carried out between 2001
and 2010 (Table 5). The seasonal biting rates in Nai-
cioná during 2001 were considerably high with values
reaching up to almost 90,000 flies per person per
transmission season. However, although more flies
were collected during 2004 and 2010, the biting rate
of this vector species dropped considerably by almost
four times from the previously observed values (Table 5).
Also, during 2001, although the infectivity rate of flies car-
rying O. volvulus was below the threshold of 1/2000 flies,
the upper limit of the 95% confidence interval of the sea-
sonal transmission potential was still above 20 L3/person/
year, which is considered the breaking point for transmis-
sion. In 2010, three years after MDA ended, none of the
pools of S. exiguum (s.l.) collected (13,481 flies) were
found to be positive in the PCR assay. Therefore, both the
infectivity rate and the STP were below the threshold of
1/2000 and 20 L3/person/season, respectively.

Discussion
The results show the success of the Onchocerciasis
Elimination Program in Colombia based on periodic,
sustained biannual treatments with ivermectin (Mec-
tizan®), complemented by health education, social
mobilization and community participation, as mea-
sured by entomological indicators of transmission
and by clinical, parasitological and ophthalmological
indicators of morbidity.
The entomological evidence shows that after 12 years

of continuous ivermectin MDA the O. volvulus infection
transmission levels declined below the specific parasite
density breakpoint indicating that local transmission
could no longer sustain the parasite population [17] and,
consequently, O. volvulus transmission was eliminated in
the Lopez de Micay onchocerciasis focus in Colombia.
This provided the first proof of concept that elimination

Table 2 Prevalence of microfilariae in skin snips and community microfilarial load (CMfL), Naiciona, Colombia, 1995–2007. The 95%
confidence intervals were calculated by the Poisson Exact method for proportions using the Stata 11® software

Year No. of
treatment
rounds

Prevalence in skin snip biopsy (all age groups) Prevalence in skin snip biopsy (15-year-old or older) CMfL

n/N % 95% CI n/N % 95% CI

1995a 0 na na na 36/91 40 27.7–54.8 0.64

1998 4 16/244 6.6 3.7–10.6 10/114 8.8 4.2–16.1 0.07

2001 10 0/143 0 0–2.6 0/91 0 0–4.0 0

2004 16 2/232 0.85 1.0–3.1 2/127 1.6 0.2–5.7 0.0039

2007 22 0/263 0 0–1.4 0/157 0 0–2.3 0
aBaseline data; only people aged 15 years or older were examined in 1995
Abbreviations: na not applicable, 95% CI 95% confidence interval
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of onchocerciasis can be achieved by biannual MDA
with ivermectin sustained for a period of 10 to 12 years.
A clear decrease in prevalence and CMfL occurred as

a consequence of the periodic distribution of ivermectin.
However, it must be noted that only persons of 15 years
or older were examined in the baseline survey in 1995
(Rapid Epidemiological Assessment), while in the follow-
up assessments children between 1 and 15 years, as well
as adults, were examined. Although no people were
found to be positive for microfilariae in 2001 after 10
treatment rounds, this could possibly be explained by
the fact that a lower number of people were examined
as compared to the previous follow-up assessments. In
2004, after 16 treatment rounds, only two adults were
found to be positive for microfilariae. For different rea-
sons, they had not received ivermectin during the previ-
ous three treatment rounds. In 2007 none of the 263
people examined had microfilariae positive skin snips.
Before the criteria for O. volvulus punctate keratitis

were reviewed [19], prevalences between 26–33% were
detected. In 2006, when the updated definition was ap-
plied, no cases of punctate keratitis attributable to O.
volvulus were detected but non-onchocercal punctate
keratitis lesions were observed in 27% of the people ex-
amined. These, as well as the punctate keratitis lesions
encountered in the previous assessments, were most
likely of a different, non-onchocercal etiology, caused by
either infections or small traumatic lesions.
Based on the results of the last ophthalmological as-

sessment in 2006, it was concluded that ocular morbidity
attributable to O. volvulus infection was absent. Collect-
ively, the seroprevalence results indicated that children
were not exposed to infection by O. volvulus since at
least 2001.
The results of the entomological assessment carried

out in 2004 showed that transmission was successfully
interrupted because the infectivity rate found in 2004

was below the threshold of 0.05% (1/2000) required
for transmission to occur as established in the 2001
WHO guidelines and criteria [17]. Nevertheless, bian-
nual ivermectin treatments continued mainly because,
for administrative reasons, the results of the entomo-
logical assessment carried out in 2004 were not avail-
able until 2007.
The findings of all parasitological, ophthalmological,

serological and entomological assessments, together with
the historical information of the treatment coverage,
were extensively reviewed and discussed by the Program
Coordinating Committee (PCC) of OEPA in June 2007.
The PCC concluded that transmission had been inter-
rupted and recommended Colombia’s Ministry of Social
Protection to stop the biannual MDA in this focus and
begin the 3-year post-treatment surveillance (PTS)
period, following WHO guidelines [17].
The results of the entomological assessment carried

out in 2010, at the end of the PTS period, demonstrated
that the WHO criteria [17] for elimination of onchocer-
ciasis transmission in the Lopez de Micay focus were
fulfilled and therefore that elimination of onchocerciasis
in Colombia had been reached. Consequently, these re-
sults represented the key evidence to assure that no
parasite-vector contact was occurring anymore in this
community after three years following the end of iver-
mectin MDA.
This achievement was obtained through biannual

MDA with ivermectin (Mectizan®) with high coverage
rates in the twelve year period between 1996 and 2007.
The remote location of Naicioná and the inherent diffi-
culties for its geographical accessibility posed an import-
ant challenge to the programme. However, the dedicated
work of community health workers who were trained for
distributing Mectizan® to all the eligible population and
the acceptance of the periodic treatments by the com-
munity made possible this relevant public health success.

Table 3 Results of the ophthalmological assessments in Naiciona, Colombia, 1996–2006

Year People examined No. of people with punctate keratitis Prevalence of punctate keratitis (%) 95% CI

1996 (baseline) 46 15 32.6 18.2–53.8

1998 147 47 32 23.5–42.5

2001 105 27 26 16.9–37.4

2006 187 0 0 0–1.9

Abbreviations: 95% CI 95% confidence interval

Table 4 Evolution of Simulium exiguum (s.l.) infectivity rate, determined by dissection in Naiciona, Colombia, 1996–2001

Year Method No. of flies examined Flies with infective larvae (L3) Infectivity rate (%) 95% CI

1996 (baseline) Dissection 281 3 1.07 0.3–3.1

1998 Dissection 286 0 0 0–1.2

2001 Dissection 3371 1 0.03 7.5 × 10-6–0.2

Abbreviations: 95% CI 95% confidence interval
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Maintaining the interest of the community throughout
all those years was the result of a continued effort to
carry out a health education, community participation
and social mobilization programme which included on-
chocerciasis but went beyond to address other health
concerns of the inhabitants of Naicioná such as hyper-
tension, nutrition, soil-transmitted helminthiases and in-
testinal parasitoses, food security and alcoholism. Other
issues related with their living conditions such as water
and sanitation as well as literacy, education and conflict
prevention and resolution were also addressed. The
acceptance of the treatments with Mectizan® was also
favored by its effect on intestinal helminths. People were
very pleased to note that a few days after taking the iver-
mectin tablets they passed adult roundworms in their
stools. As a result, after the first five treatment rounds
people were looking forward to receiving treatment dur-
ing those months of the year when the MDA was
scheduled.
In 2016 the WHO updated the criteria and procedures

for stopping mass drug administration and verifying
elimination of human onchocerciasis [25]. However, the
entomological criteria for interruption and elimination
of transmission, i.e. an upper bound of the 95% confi-
dence interval of the prevalence of L3 of less than 0.05%
(< 1/2000) in all flies (assuming a parity rate of 50%) at
the end of the 3- to 5-year post-treatment surveillance
period, remained the same as in the 2001 guidelines
[17]. Although the 2016 WHO guidelines [25] also
included a serological criterion, i.e. overall prevalence of
< 0.1% in children aged under 10 years of age, this re-
quires a sample size of at least 2000 children. This was
statistically impossible to meet in Colombia given the
small size (1200) of the at-risk population. Nevertheless,
serology was always negative in all the children tested.

Conclusions
The success in eliminating onchocerciasis transmission
provides proof of concept and ratifies the principle that
biannual ivermectin treatments with coverage rates of at
least 85% eventually blocks transmission because it sup-
presses microfilariae production. If sustained during sev-
eral consecutive years covering the life-span of adult
worms, the reservoir of infection will eventually die out,
leading to the elimination of both disease and transmis-
sion [4–6]. This OEPA strategy has contributed to the

success of onchocerciasis elimination in the Americas.
Currently, no new cases of onchocerciasis associated to
blindness have been reported in most of the OEPA re-
gion and ocular morbidity has been eliminated from
eleven of the 13 previously endemic foci in the region.
Parasite transmission has been interrupted and elimin-
ation has been reached in 11 of the 13 foci, where
538,517 people (94.63%) of the total population are no
longer at risk of suffering this debilitating disease. WHO
has verified the elimination of onchocerciasis in four of
the six countries where the disease was formerly en-
demic. In 2013, Colombia was the first country in the
world where elimination of onchocerciasis was verified
by WHO [26], followed by Ecuador in 2014 [27] and
Mexico in 2015 [28, 29]. Onchocerciasis was also elimi-
nated from Guatemala in 2015 [30], verified by the
WHO in 2016 [31]. Although the situation regarding on-
chocerciasis elimination in Africa presents a much
greater challenge, recent promising reports show that
mass administration of ivermectin on an annual or bian-
nual basis is interrupting transmission in Uganda [32, 33],
Northern Sudan [34], and Mali and Senegal [35], suggest-
ing that the elimination goal is also feasible in Africa. Of
the 13 original foci in the Americas, transmission is
currently limited to the hard-to reach Yanomami Area
(Amazonian focus), shared by Venezuela and Brazil, with
an estimated population of approximately 30,000 people
[1]. This is the greatest challenge for achieving elimination
in the Americas Region. Nonetheless, recent evidence
shows that transmission has been suppressed in 70% of
the communities in the Venezuelan side of the Yanomami
Area, or Venezuela’s southern focus [36]. Although the
risk of onchocerciasis reemergence or reintroduction in
Colombia due to immigration of infected individuals is
considered very low, given the remote location of Nai-
cioná, and also taking into account that onchocerciasis
transmission was eliminated in the Esmeraldas focus in
Ecuador, the nearest of the other 12 foci in the Americas,
and migration of infected people from foci in Brazil and
Venezuela seems very unlikely, surveillance to detect any
possible reintroduction has been established and should
be maintained until elimination of onchocerciasis is
achieved throughout the entire Americas Region. A sus-
tained 16-year effort was necessary to eliminate onchocer-
ciasis from Colombia. This important achievement was
possible with the valuable support of international

Table 5 Infectivity rate and transmission potential of Simulium exiguum (s.l.) by PCR in Naiciona, Colombia, 2001–2010

Year No. of flies examined Biting rate (95% CI) Infectivity rate (%) (95% CI) Transmission potential (95% CI)

2001 5,565 73,958 (67,897–80,543) 0.017 (0.0005–0.095) 12.6 (0.3–71.7)

2004 13,115 22,919 (21,068–24,921) 0.0095 (0.0029–0.049) 2.2 (0.07–11.2)

2010 13,481 20,983 (19,391–22,696) 0 (0–0.014) 0 (0–2.9)

Abbreviation: 95% CI 95% confidence interval
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partners such as OEPA, Merck’s Mectizan® Donation
Program and the Pan American Health Organization
(PAHO), among others, and the national leadership of
Colombia’s Instituto Nacional de Salud with the support
from the Colombian Ministry of Health and Social Protec-
tion, and the important interinstitutional and multidiscip-
linary collaboration with the Health Secretariat of the
Cauca department, the National University of Colombia,
and the Valle University. Thanks to all of them we can
now say that Colombia is now, for the first time in nearly
300 years and hopefully forever, free from the risk of
onchocerciasis.
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