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ABSTRACT 
 
The Carter Center (TCC) River Blindness Elimination Program (RBEP) held its 22nd 
Annual Review, March 14-16, 2018 at its Atlanta headquarters (meeting photo, Figure 
ES1). The Review focused on the 2017 RBEP achievements, challenges, and operational 
research, and provided recommendations for 2018 activities in each RBEP-assisted 
country. The meeting was attended by Carter Center headquarters and field staff, ministry 
of health officials of countries assisted by RBEP, and key partners and donors. 
 
The goal of the RBEP is to eliminate river blindness (RB) transmission everywhere it 
assists ministries of health (MOHs) in 10 countries.1 The strategy for elimination in RBEP 
programs is mass drug administration (MDA) with ivermectin (Mectizan®, donated by 
Merck & Co., Inc.), preferably given twice-per-year, and spaced by six months. This 
strategy has been highly successful in the Americas, resulting in WHO-verified national 
elimination of onchocerciasis from Colombia (in 2013), Ecuador (2014), Mexico (2015), 
and Guatemala (2016). The Abu Hamad Focus in Sudan was the first focus in Africa to 
eliminate onchocerciasis transmission with respect to the WHO elimination guidelines, 
and six foci in Uganda followed. The approach to RB elimination is defined by WHO 
guidelines, which provide three milestones (shown by the vertical lines in Figure ES2): 1) 
transmission suppressed; 2) transmission interrupted and MDA halted; and 3) Post 
Treatment Surveillance (PTS) completed and transmission eliminated.  
 
As a result of our RB elimination partnership, 6.5 million people no longer need Mectizan® 
treatment in Carter Center-assisted areas in eight countries; 2.7 million (41%) of these 
stopped their treatment at the end of 2017, the most ever!  Details of this notable 
achievement are shown in Figures ES3 and ES4. 
 
The 2017 Review continued to highlight challenges in cross-border transmission areas 
that we have termed ‘Special Intervention Zones’ (SIZs). 
 
In 2017, The Carter Center assisted in a total of 55,079,616 mass ivermectin treatments 
for river blindness (onchocerciasis) in six countries, a 48% increase from 2016 and 92 
percent of the 2017 treatment target (Figures ES5 and ES6). A goal of 56.7 million 
treatments has been set for 2018 (Figure ES6). These treatments represented about 57% 
of the 97 million MDA treatments assisted by The Carter Center for neglected tropical 
diseases (NTDs). Figure ES7 shows the last three years of treatments by disease, and 
the estimated number of persons treated.   
 
RBEP’s cumulative treatments since 1996 have now reached 333 million (Figure ES8). 
Figures ES9 and ES10 show our assisted annual treatments and annual coverage 
geographically. RBEP aims to exceed 90% reported treatment coverage of the eligible 
population (which excludes children under five years of age) in each treatment round, 
except in the Americas, where the goal is >85% coverage.  
 

                                                 
1 Brazil, Colombia, Ecuador, Ethiopia, Guatemala, Mexico, Nigeria, Sudan, Uganda, and Venezuela. 
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RBEP is an integrated program and during the Review, treatment numbers were reported 
for 2017 MDA results for several other TCC Neglected Tropical Disease (NTD) efforts in 
addition to river blindness, including lymphatic filariasis (LF) in Ethiopia and Nigeria 
(18,236,577 treatments, 85% of the target), and schistosomiasis (SCH) and soil-
transmitted helminthiasis (STH) in Nigeria (2,211,139 and 8,150,501 treatments, for 82% 
and 94% of the targets, respectively). Donated medicines for these treatments were 
provided by MSD, also known as Merck & Co., Inc., Kenilworth, N.J. USA (Merck & Co., 
Inc.), Merck KGaA, Darmstadt, Germany (E-Merck), GSK, Johnson & Johnson, and 
Pfizer, Inc. 
 
Our work would not be possible without a grassroots network of community-directed drug 
distributors who provide the treatments along with health education. A combined 409,840 
community workers were trained in 2017, all of whom were trained and mentored by 
Ministry of Health personnel working in affected districts assisted by TCC (Figure ES11). 
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EXECUTIVE SUMMARY OF THE 22ND PROGRAM REVIEW 

Dr. Frank Richards, Director of The Carter Center’s River Blindness, Lymphatic Filariasis, 
and Schistosomiasis Programs, co-chaired the meeting with four RBEP Country 
Representatives: Ms. Peace Habomugisha (Uganda), Dr. Emmanuel Miri (Nigeria), Dr. 
Mauricio Sauerbrey (Director, Onchocerciasis Elimination Program for the Americas-
OEPA), and Dr. Zerihun Tadesse (Ethiopia). In addition to Carter Center field and 
headquarters staff, attendees included representatives from: Bill & Melinda Gates 
Foundation; British Consulate General Atlanta; The ELMA Philanthropies; Emory 
University; The END Fund; FHI 360; GSK; The Huffington Post; Imo State University 
Owerri; Izumi Foundation; Lions Clubs International Foundation; The London School of 
Hygiene & Tropical Medicine; Mectizan® Donation Program; RTI International; 
Sightsavers; The Task Force for Global Health; University of Notre Dame; University of 
South Florida; United States Agency for International Development; U.S. Centers for 
Disease Control and Prevention (CDC); and the World Health Organization (WHO). Key 
findings and country reports follow. (See Annexes 1–8 for background on the diseases; 
a program achievement timeline; lists of participants, contacts, and publications; and the 
Review agenda). 

Binationally coordinated ‘Special Intervention Zones' (SIZs) for cross-border 
onchocerciasis transmission areas have become an important focus for all RBEP country 
offices. Transmission must be simultaneously tackled on both sides of the SIZ if the 
elimination initiative is to be successful. One side cannot be left behind, and engaging 
both sides involves not only technical activities but political and diplomatic engagement 
as well. SIZ issues are relevant both in the Americas and in Africa. The ‘final' inch to 
achieving regional elimination in the Americas is the challenging Yanomami Area SIZ that 
straddles the border between Brazil and Venezuela. In Africa, the SIZs currently 
addressed are: 1) the Radom focus of Sudan, another very unstable SIZ that extends into 
Republic of South Sudan (RSS) and possibly Central Africa Republic; 2) the Galabat 
(Sudan) and Metema (Ethiopia) transmission zones, both of which reached an agreement 
in 2017, for coordinated stopping of Mass Drug Administration (MDA); 3) Sudan’s Khor 
Yabus focus which is shared between Ethiopia, RSS, and Sudan; 4) the Madi/Mid North 
focus of Uganda, which extends into RSS; and four Ugandan foci that extend into 
Democratic Republic of Congo (DRC) 5) West Nile, 6) Nyagak-Bondo, 7) Lhubilhia and 
8) Bwindi (See Figure ES12 for a map of some of these areas in East Africa). All RBEP
international SIZs in the Americas and Africa require considerable diplomatic and
programmatic work to intensify interventions. We also consider internal borders to, in
some cases, be SIZs. For example, in Nigeria, there are important state cross-border
transmission zones between 1) Edo State (Carter Center-supported) and Ondo State
(supported by an NGO called ‘Mission to Save the Helpless-MITOSATH') and 2)
Plateau/Nasarawa States (Carter Center-supported) with Kaduna, Benue, Bauchi and
Taraba States (supported by various other NGOs).
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Ethiopia and Sudan  
Ethiopia is now in its third year of conducting primarily twice-per-year treatments for river 
blindness to aggressively pursue its policy of onchocerciasis elimination by 2020. In 2017, 
Ethiopia delivered a total of 17,864,308 Mectizan® treatments, compared to 14,467,640 
in 2016. The TCC-assisted LF program provided 1,118,593 treatments with Mectizan 
and Albendazole. A total of 226,529 community drug distributors were trained, about 
32,000 more than in 2016 (ES11). Ethiopia’s RBEP is aiming for 17.89 million treatments 
in 2018. The Carter Center’s work in Ethiopia is based on a longstanding partnership with 
the Federal Ministry of Health, Lions Clubs, the Lions Clubs’ SightFirst Program, and 
other donors. 
 
Sudan aims to give about 208,600 treatments in 2018 in their Radom focus. 
 
History of Stop MDA in Ethiopia and Sudan:  In 2017 Ethiopia and Sudan jointly declared 
a stop ivermectin MDA decision in the cross-border onchocerciasis transmission zone 
(focus) straddling the Metema district of the North Gondar Zone of Amhara region, 
Ethiopia and the Galabat district of Sudan’s Gedarif State. This shared SIZ has a 
population of about 1.2 million people (1.1 million in Ethiopia). Ethiopia stopped over 
400,000 treatments for LF at the end of 2017.  Together with Galabat and Abu Hamad 
Sudan has stopped over 400,000 treatments for RB.  (ES3-ES4) 
 
Nigeria 
Thanks to NTD funding from USAID's ENVISION project, led by RTI International, and 
funding from Margaret A. Cargill Foundation, Izumi Foundation, and other generous 
donors, the program assisted 59.7 million treatments for river blindness, LF, SCH, and 
STH in nine states of Nigeria in 2017 (Figure ES13). 

RBEP assisted in 32,976,792 Mectizan® treatments for river blindness in 2017, a 76% 
increase over 2016 due to an incredible expansion of twice-per-year treatments under the 
country’s aggressive elimination agenda (Figure ES14). The program also reported that 
the Nigeria Onchocerciasis Elimination Committee (NOEC) had reviewed results of 2017 
serology and entomology assessments and determined that MDA for river blindness 
could be halted in Plateau and Nasarawa States. The river blindness victory in Plateau 
and Nasarawa follows on the heels of an October 2017 announcement that the same two 
states had successfully completed their third LF Transmission Assessment Survey (TAS-
3) that showed no evidence of resumed LF transmission six years after stopping LF MDA, 
thus eliminating that disease as a public health problem (Figure ES15).   Our LF MDA in 
Nigeria is now focused on the seven TCC-assisted southern states, where we helped to 
provide 17,426,794 combination Mectizan®/albendazole annual treatments in 2017. Our 
LF target in 2018 is 20 million treatments. Thanks to our Loa loa study in 2016, which 
demonstrated to the FMOH and the Mectizan Expert Committee that these states do not 
have high-intensity Loa loa that would preclude Mectizan® treatment, the LF program was 
able to switch to annual combination treatment from the twice per year albendazole 
monotherapy regimen provided in 2016. Albendazole is donated by GSK.  
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The Carter Center’s integrated malaria-LF program provided 9,147 long-lasting 
insecticidal nets (LLIN) 2017; the Nigerian TCC program has assisted with the distribution 
of over 11.5 million nets since 2004.  Recent support from the Clarke Cares 
Foundation/Clarke Mosquito Control has funded net distribution and use promotion, and 
TCC continues to urge the use of the FMOH Guidelines for malaria-LF co-implementation 
in Nigeria. 

The Carter Center assisted in 2,211,139 praziquantel treatments for schistosomiasis in 
our nine assisted states in Nigeria in 2017. Praziquantel is donated to The Carter Center 
through the World Health Organization by Merck KGaA (E-Merck) of Germany. Izumi 
Foundation supports this program in four of the states we assist.  Our target in 2018 is 
4.2 million treatments (an 88% increase).  Treatments in 2017 for STH were 8,150,501, 
and the 2018 target is 11 million treatments (a 38% increase).  The medicines used for 
STH treatment are donated by GSK (albendazole) or Johnson & Johnson (mebendazole). 

History of Stop MDA successes in Nigeria.  In Plateau and Nasarawa States, MDA has 
been stopped among 2.6 million persons for RB (at the end of 2017) and among 7.2 
million persons for LF (in 2012) (ES3-ES4). 

Uganda 
In 2007, Uganda declared a goal of river blindness transmission elimination from all its 
17 transmission zones (foci). The program continued to make excellent progress.  At the 
2017 Ugandan Onchocerciasis Elimination Expert Advisory Committee meeting, two 
more foci (Kashoya-Kitomi and Wambabya-Rwamarongo) successfully completed post-
treatment surveillance and were reclassified as having achieved transmission elimination, 
based on the WHO elimination guidelines. Two additional foci (Wadelai and West Nile) 
were reclassified as having interrupted transmission. Three foci (Budongo, Bwindi, and 
Nyagak-Bondo) are suspected to have interrupted transmission, while the remaining two 
foci (Lhubiriha and Madi-MidNorth) have active transmission. Uganda administered a total 
of 3.9 million Mectizan® treatments in 2017, all under the twice-per-year strategy. For 
2018, the target is for 4.3 million treatments, most of which will take place in the large 
Madi-MidNorth Focus bordering South Sudan. Uganda also has important cross-border 
foci shared with the Democratic Republic of the Congo (Figure ES16). Currently, 
onchocerciasis elimination in Uganda is supported by The Carter Center, USAID’s 
ENVISION project led by RTI International, and Sightsavers, under the coordination of 
the Ministry of Health. 
 
History of Stop MDA successes in Uganda (Figure ES19). Since the program launched 
its elimination policy, approximately 1.9 million ivermectin treatments have been halted in 
the country. (ES3-ES4)  
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The Americas 
The OEPA initiative has stopped 94% of the ivermectin treatments once required in the 
Americas; four countries have received WHO verification of elimination: Colombia (2013), 
Ecuador (2014), Mexico (2015), and Guatemala (2016).  In 2017, PTS was completed in 
the Northeast Focus of Venezuela, once the third largest transmission zone of the region 
in terms of population. See Figure ES16 for a map of the region. 
 
The remaining active transmission zone is an SIZ populated by about 30,000 indigenous, 
migratory people (the Yanomami) residing in the remote Amazon rainforest in an area 
bordering Brazil and Venezuela.  The countries and Carter Center staff are trying to 
creatively solve the problems of extreme isolation and difficult access to this area, using 
satellite imagery to locate communities, rehabilitating or building airplane landing strips, 
and training Yanomami health workers to actively help provide ivermectin treatment as 
well as other health care.  About 65,000 treatments are planned in the Yanomami Area 
in 2018. The OEPA program receives financial support from USAID and the Carlos Slim 
Foundation.   
 
History of Stop MDA successes in the Americas (Figure ES17).  Over 500,000 persons 
are no longer under treatment in the Americas (Figures ES3-ES4). 
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2018 GENERAL RECOMMENDATIONS FOR  
CARTER CENTER RIVER BLINDNESS ELIMINATION PROGRAMS 

 
In collaboration with the host governments, RBEP helps to interrupt onchocerciasis 
transmission in Carter Center-assisted River Blindness Elimination Program 
(TCC/RBEP) assisted areas in Africa and the Americas.  TCC/RBEP work includes: 
 

• Helping to empower national onchocerciasis committees to review their data and 
make decisions related to enhancing interventions, expanding treatment, 
stopping interventions, and entering into post-treatment surveillance, guided by 
(but not restricted to) WHO guidelines. 

• Conducting new assessments to help delimit the precise borders of African 
onchocerciasis transmission zones (‘foci’) that are targeted for elimination in 
TCC/RBEP assisted areas. 

• Defining areas of active onchocerciasis transmission, including within the so-
called ‘hypoendemic’ onchocerciasis areas that have traditionally not been 
targeted for ivermectin treatment under previous WHO/APOC disease control 
policy. 

• Enhancing interventions (flexibly using two or four-times-per-year ivermectin 
treatment, vector control, etc.) where transmission persists or in new foci where 
treatments have never been given. 

• Where active onchocerciasis transmission spans borders, working with 
authorities on both sides of internal or international boundaries to establish 
‘Special Intervention Zones’ (SIZs) and the needed collaboration on both sides to 
stop transmission. 

• Monitoring the impact of interventions using sensitive tools. 
 
TCC/RBEP encourages the concerned Ministries of Health and local authorities to 
evaluate and treat cross-border foci in a coordinated manner. 
 
TCC/RBEP encourages improved collaboration and transparency among stakeholders 
to reduce drug supply delays and over and undersupply inaccuracies. 
 
Programs should collect more information, to share at the next review, on communities 
with low coverage. 
 
The Carter Center field offices should conduct treatment coverage surveys, in 
consultation with HQ.  
 
TCC/RBEP encourages Ministries of Health to submit drug applications to WHO and 
MDP as early as possible; timely drugs are critical, particularly for twice-per-year 
treatment areas. Programs in Africa should work with Ministries of Health to target an 
April 30 submission in order to receive drugs on time. Drug inventories submitted with 
applications can be interim but must be included. Assist the national programs with 
submissions. Keep TCC/RBEP headquarters informed on the process. 
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Seek to increase training, supervision, the involvement of kinship groups, and gender 
balance among CDDs and community supervisors. 
 
The Carter Center website should house key public domain documents from National 
Onchocerciasis Elimination Committees (NOECs) of Ethiopia, Nigeria, and Uganda. 
 
TCC/RBEP seeks onchocerciasis transmission interruption in all the countries that it 
assists, in both the Americas and in Africa.   Accordingly, TCC urges the ministries of 
health of countries where it works to ask WHO to put a draft resolution before the World 
Health Assembly calling for elimination of onchocerciasis transmission and halting of 
MDA, in accord with current WHO guidelines, in countries electing to pursue that goal 
(which includes all counties where TCC/RBEP assists).   
 
TCC/RBEP and its partners are often unable to assess the status of onchocerciasis in 
areas of civil strife.  In such insecure areas, WHO should establish a rapid assessment 
protocol to allow programs to enter and assess onchocerciasis endemicity and 
transmission status when the security situation allows. 
 
TCC/RBEP will maintain laboratories for Ov16 serology, entomology, and parasitology 
(including O-150 PCR testing in vectors and skin snips), with technical support by 
University of South Florida (USF) (Dr. Thomas Unnasch). In consultation with USF, field 
laboratories should send samples and/or data to USF for quality control purposes.  
Reagent and supply orders from these labs must be reviewed first by Dr. Unnasch or his 
staff before TCC HQ will purchase and ship in a timely manner. 
 
The WHO Onchocerciasis Technical Subgroup (OTS) has recommended that mapping 
of onchocerciasis hypoendemic areas should be conducted in adult residents and not in 
children as is being done now by some countries assisted by TCC.  Ov16 rates in adults 
≥2% is the threshold to launch MDA is currently recommended by OTS. 
 
Through national mechanisms, TCC/RBEP offices should monitor government, ESPEN, 
and other partners’ financial contributions for elimination efforts in RBEP-assisted areas. 
 
The Carter Center program staff must complete or renew the Emory IRB certification if 
they are to be involved with work that is considered research. 
 
TCC/RBEP encourages the Ministries of Health to revise complex village rollup forms 
that must be completed by CDDs and health workers that require recording treatment 
data by gender and age groups.  TCC/RBEP seeks technological solutions for improving 
accuracy and speed of village level and district level roll up data reporting. 
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The Carter Center’s River Blindness (RB), Lymphatic Filariasis (LF), 
Schistosomiasis (SCH), and Soil-Transmitted Helminthiasis (STH) Programs 
propose to assist ministries of health to provide 93,711,568 treatments for NTDs 
in 2018.   
 
2018 Treatment and Training Objectives: 
 
UTG = Ultimate Treatment Goal   
UTG(2) = Twice-per-year UTG   
UTG(4) = Four-times-per-year UTG 
 

River Blindness 
Quarterly UTG(4) 21,520 
Semiannual UTG(2) 47,646,642 
Annual UTG 8,993,809 
Total RB Treatments 56,661,971 

 
Lymphatic Filariasis 
Annual LF UTG 21,560,743 
Total LF Treatments 21,560,743 

 
Schistosomiasis 
Annual SCH UTG 4,166,868 
Total SCH Treatments 4,166,868 

 
Soil-Transmitted Helminthiasis 
Annual STH UTG 7,387,888 
Semiannual STH UTG(2) 3,934,098 
Total STH Treatments 11,321,986 

 
Training Objectives   
CDDs 303,795 
Community Supervisors 86,174 
Teachers 16,283 
Health Workers 8,523 
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ONCHOCERCIASIS ELIMINATION PROGRAM FOR THE AMERICAS (OEPA) 

Summary: The Onchocerciasis Elimination Program for the Americas (OEPA) is a Carter 
Center-led program that serves as the vanguard of the regional initiative working to 
eliminate transmission of onchocerciasis from the Americas. The OEPA strategy is based 
on mass drug administration (MDA) of Mectizan® twice or four times per year, reaching a 
target of ≥85% coverage of the population eligible for treatment.  The highlight in 2017 
was the successful completion of post-treatment surveillance (PTS) in the Northeast 
Focus of Venezuela; the focus is now considered to have eliminated transmission of 
onchocerciasis, and its population of 95,567 was moved from the category of ‘at risk’ to 
‘not at risk.’  Ninety-four percent of Mectizan® treatments in the Region of the Americas 
have been halted, and the cross-border focus between Venezuela and Brazil called the 
Yanomami Focus Area (YFA) is now on the only remaining active transmission zone (O1). 

Background: The OEPA initiative was launched by the River Blindness Foundation 
(RBF) in 1993 in response to the 1991 Resolution XIV of the 35th PAHO Assembly that 
called for the elimination of onchocerciasis morbidity from the Americas by the year 2007. 
With the closure of the RBF in 1996, The Carter Center assumed administrative 
responsibilities for OEPA. In 2001, the WHO established a set of guidelines to assist 
onchocerciasis programs to determine whether interruption of transmission had occurred 
and when MDA with Mectizan could be safely stopped.  These guidelines were revised 
in 2016 (See Executive Summary and Figure ES3).  Once all transmission zones (foci) 
in a country reach the elimination stage, final country verification can be requested from 
an independent international verification team (IVT) working under the auspices of the 
WHO.  In 2008, PAHO renewed the call to eliminate onchocerciasis (Resolution 
CD48.R12) throughout the region.  A 2009 PAHO Resolution (CD49.R19), calling for the 
elimination or drastic reduction of 12 neglected tropical diseases (NTDs) in the Americas, 
includes onchocerciasis as an elimination target.  Thereafter, four countries successfully 
completed the IVT process:  Colombia (WHO verified in 2013), Ecuador (2014), Mexico 
(2015) and Guatemala (2016).  These are the only countries in the world so far to receive 
WHO verification of onchocerciasis transmission elimination.  A 2016 PAHO Resolution 
(CD55.R9) on NTDs called for elimination of onchocerciasis from Venezuela and Brazil 
by 2022 (Figures ES19 and ES20). 

In addition to The Carter Center, the OEPA coalition includes ministries of health (MOHs) 
of the six currently or formerly endemic countries in the Americas (Brazil, Colombia, 
Ecuador, Guatemala, Mexico and Venezuela), the Pan American Health 
Organization/WHO (PAHO/WHO), the United States Agency for International 
Development (USAID), the Carlos Slim Foundation, the Lions Clubs International 
Foundation (LCIF) and local Lions Clubs, the Bill & Melinda Gates Foundation, MSD also 
known as Merck & Co., Inc., Kenilworth, N.J. USA (Merck) and the Mectizan Donation 
Program (MDP), the U.S. Centers for Disease Control and Prevention (CDC), and several 
U.S. and Latin American universities.  A Program Coordinating Committee (PCC) serves 
as the steering body for OEPA. Technical and financial assistance to the countries flows 
through the OEPA office, which is based in Guatemala City, Guatemala. 
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Elimination of transmission in the Northeast Focus of Venezuela in 2017: Note that 
the following report on the Northeast focus borrows heavily from the OEPA report to 
WHO “Progress towards eliminating onchocerciasis in the WHO Region of the Americas: 
elimination of transmission in the north-east focus of the Bolivarian Republic of 
Venezuela.” Wkly Epidemiol Rec. 2017; 92:617-23. 

There are two foci of onchocerciasis in northern Venezuela (O2) and one focus in the 
south that is actually a sub-focus of the Yanomami Focus Area.   

Transmission of onchocerciasis in the Northcentral Focus was interrupted in 2010 when 
MDA was halted after 20 rounds of treatment.  After completing PTS, transmission was 
declared eliminated in 2013 and its population of 14,385 in 45 communities was declared 
to be no longer at risk for onchocerciasis. 

The Northeast Focus is the largest focus in Venezuela with a population of 95,567 
distributed in 465 communities, 233 of which were hypo-endemic (designated by having 
a baseline mf prevalence 1-20%), 197 meso-endemic (21-59%) and 35 hyper-endemic 
(>60%). Semiannual MDA was launched in 2001 (O3), but in an effort to hasten 
interruption of transmission, quarterly MDA was provided in 2010 in all hyper-endemic 
and 5 meso-endemic communities.  From 2011-2012, another 100 meso-endemic 
communities were added to the quarterly treatment approach.  Epidemiological, 
entomological and ophthalmological assessments (O4) conducted in 2012 indicated that 
transmission had been interrupted, and MDA was stopped and PTS launched in 2013. 
From 2015-2017, a PTS entomological assessment of the main vector (Simulium 
metallicum s.l.) was conducted. Results of this assessment showed that the transmission 
of the parasite had reached the elimination phase according to WHO 2016 guidelines. 
However, while the overall focus’s Infectivity Rate [0.38/2000, (95% CI 0.22-0.73/2000)] 
and Seasonal Transmission Potential [1.87 (95% CI 1.08 – 3.6)] were below the WHO 
threshold transmission indicators (Infectivity <1/2000 and Seasonal Transmission 
Potential <20), the OEPA PCC was concerned that three of the eight sentinel 
communities assessed had Infectivity Rates whose 95% confidence intervals were above 
the threshold (all Seasonal Transmission Potentials were below threshold, however).  As 
a result, the PCC strongly recommended an entomological assessment be conducted 
beginning in September 2019 as part of Post Elimination Surveillance activities. 

The elimination of the Northeast focus of Venezuela in 2017 represents an important 
advance toward the regional goal of eliminating onchocerciasis transmission.  The 
population of this focus represents 76% of the overall Venezuelan endemic population 
and nearly 17% of the entire endemic population in the Americas.  In fact, the Northeast 
focus of Venezuela was the third largest in the Region of the Americas, after Guatemala’s 
Central Endemic Zone and Mexico’s South Chiapas focus. Elimination in the Northeast 
focus reduces the regional number of persons still at risk for contracting onchocerciasis 
from 125,102 to 32,371.    
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The ‘Yanomami Focus Area (YFA): The YFA is a Special Intervention Zone (SIZ), the 
remaining active onchocerciasis transmission zone in the Americas, and the only area 
that will be under treatment in 2018.  It is shared by Brazil and Venezuela (Figure O1, 
O5, and O6).    

The YFA is comprised of the South focus of Venezuela and the Amazonas focus of Brazil. 
The YFA is named after the approximately 32,000 nomadic indigenous Yanomami 
people who live in onchocerciasis endemic communities scattered throughout 
approximately 168,000 square kilometers of savannah and Amazon rainforest along the 
border between those two countries. (Figure O5) The 602 very small (usually under 75 
persons) villages (called “shabonos” or “malocas”) are targeted for twice- or four-times-
per-year MDA.  The goal is to obtain at least 85% treatment coverage in each treatment 
round.  This ambitious plan is tackled on each side of the border by the staff of both the 
Venezuelan and Brazilian Onchocerciasis Programs.  They have varying degrees of 
success depending on villages’ accessibility, MDA frequency (twice or four times per 
year), availability of areal transport, weather conditions, and government support with 
permits and helicopter flights.  Given the Yanomami mobility, communities often are 
(permanently or temporarily) empty when the program staff visits. 

For the YFA as a whole, a total of 67,292 Mectizan® treatments were delivered in 2017 
(17,409 in the twice-per-year scheme and 49,883 in the four-times-per-year scheme).  
Details of 2017 treatments are provided in Figure O7. The twice-per-year MDA scheme 
reached a coverage of 90% (8,688 treatments) during the first six months and 91% (8,721 
treatments) during the second.  Coverage in the four-times-per-year approach steadily 
increased during the year but never reached the >85% goal: 73% (11,669 treatments) 
during the first quarter, 76% (12,173 treatments) during the second, 82% (13,042 
treatments) during the third, and 81% (12,999 treatments) during the fourth.  For this 
reason, in 2018 Brazil has elected to only use the twice-per-year scheme in an attempt 
to reach >85% coverage in all villages. 

Figure O8 shows treatment plans for 2018 in the YFA.  A total of 65,090 treatments are 
planned, 38,918 in Venezuela and 26,172 in Brazil.  For the twice-per-year approach the 
UTG(2) is 43,570 treatments, which include the populations of all communities of the 
Brazilian Amazonas Focus and all hypo-endemic communities of the Venezuelan South 
Focus.  The four-times-per-year scheme will aim to provide a total of 21,520—the 
UTG(4)—for meso and hyper-endemic communities in Venezuela. 

The Venezuela South focus team has continued in its efforts to rehabilitate old landing 
strips that have fallen into disrepair due to jungle overgrowth (O9).  In some cases, the 
team parachuted in (tethered to Venezuelan army paratroopers) with the tools required 
to clear off the strip!  Accessing landing strips increases the program's reach and 
improves treatment coverage.  A total of eight landing strips have been recovered (three 
in 2017) and at least two more are slated for recovery in the coming year. 

As noted above, the YFA is being tackled by national teams working largely 
independently from each other, each staying on their own side of the border.  The OEPA 
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program has pressed the idea that the YFA is a single epidemiological transmission unit 
where onchocerciasis must be eliminated on both sides in a coordinated manner.  The 
WHO 2015 onchocerciasis elimination guidelines state that WHO will not grant a country 
verification if transmission continues in areas immediately bordering the country.   
Therefore, OEPA assumes that future verification of the YFA will certainly be a joint IVT 
verification exercise moving back and forth across the Venezuela-Brazil border.  To 
prepare for this eventuality, OEPA is supporting meetings between the two technical 
teams to improve mapping of the entire cross-border YFA focus so that it can be pictured 
as a single unit for the IVT. 
 
The 27th Annual InterAmerican Conference on Onchocerciasis (IACO’17) in 
Guatemala: The 27th InterAmerican Conference on Onchocerciasis (IACO) was held 
October 31 – November 1, 2017, in Antigua Guatemala.  OEPA partners gathered to 
review progress and challenges of the elimination initiative.  A major part of the 2017 
agenda was dedicated to Venezuela’s announcement that its Northeast focus had 
successfully completed PTS. However, the theme of IACO related to the Yanomami 
Focus Area: “Improving health access in the Yanomami area with ingenuity and 
indigenous empowerment.”  The meeting sought to better understand the culture of the 
people who remain to be reached with Mectizan® treatments two or four times per year.  
Two anthropologists (Dr. Johanna Gonçalves and Dr. Alejandro Reig) gave in-depth 
reports on the Yanomami cultural mindset regarding health and disease, and Yanomami 
migratory movements across the border between Brazil 
and Venezuela.  Brazilian and Venezuelan technical 
staff attending the meeting pledged to work together to 
increase involvement of Yanomami health agents in the 
provision of Mectizan® treatment in their communities 
and shared examples where this has led to improved 
treatment coverage in Brazil and Venezuela.   
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2018 RECOMMENDATIONS FOR THE ONCHOCERCIASIS ELIMINATION PROGRAM 
FOR THE AMERICAS (OEPA) 
 
By the end of 2018, identify, and make progress in the epidemiological assessment and 
treatment of all new Yanomami communities in the South Venezuela Focus of the 
Yanomami Area.  This should include: 1) active search of new communities by the health 
teams during field treatment distribution and continued remote sensing studies, if 
available, to identify all suspected villages; 2) a confirmatory ‘fly over’ or site visit of all 
newly identified villages to confirm they are inhabited; 3) all new inhabited villages should 
then have an epidemiological assessment; and 4) if the village is confirmed to be 
onchocerciasis endemic, Mectizan® treatment (preferably four times per year) should be 
started immediately. 
 
The programs should work to reach high treatment coverage (>85%) in each treatment 
round. 
 
Focus implementation of treatment in villages prioritized by the scoring system 
Venezuela is using. High priority for four-times-per-year treatment is being given to 
communities based on how they ‘score' on a series of programmatically-determined 
factors, including year when treatment began, the number of rounds with any treatment 
coverage, the number of rounds with >85% treatment coverage, and the number of 
consecutive rounds of >85% coverage, baseline endemicity, the efficiency of the vector 
in the area, and accessibility. This scoring system will also allow the reevaluation of 
those communities that could revert to the twice-per-year approach. OEPA should 
continue to encourage Brazil to use this scoring system in 2019 to stratify their endemic 
communities and identify those where four-times-per-year treatment might be given. 
 
Programs should monitor coverage success by reporting coverage in each round as well 
as by UTG(2) and UTG(4).  
 
Promote the highest level of political support from Venezuela and Brazil for the 
elimination of onchocerciasis from the Yanomami Area. 
 
Fulfill the Program’s plan to recover and maintain 14 airstrips and build landing strips in 
Venezuela, as accessing remote, hard to reach communities and having fully operational 
airstrips ready would greatly facilitate achieving the program’s treatment and 
assessment goals, and construct two new strips, including one in the Siapa river valley.  
 
Launch programmatic activities in the Siapa river valley in Venezuela. 
 
Identify candidates and train Yanomami residents as Indigenous Health Agents (IHAs) 
who will take part in treatment activities, including Mectizan® distribution and malaria 
treatment.  Track the number of IHAs in each program and establish common indices to 
monitor their performance (such as ratio of IHAs: persons treated, IHAs/community, etc.).  
 
Continue work with anthropologists to help the program understand Yanomami 
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movements, cultural outlooks pertinent to the treatment program, and further improve the 
training approach for IHAs. 

Support and develop the geographical information system (QGIS) agreed to by the two 
technical teams in 2017 to be the common platform for mapping and tracking community 
treatment performance and epidemiological indicators and keeping coordinates as 
current as possible. 

Seek antimalarial commodities [especially malaria rapid diagnostic tests (RDTs) and 
artemisinin combination therapy (ACTs)] for the medical teams visiting the Yanomami 
area to allow them to treat the many people afflicted by the malaria epidemic. 

Invite all six OEPA country representatives to IACO regardless of verification of 
elimination status. 

Encourage the Lions Clubs International Foundation to support the attendance of a Lions 
representative from each of the six countries to IACO. 

Encourage Colombia and Ecuador to publish the results supporting the declaration of 
elimination of transmission of onchocerciasis, in peer-reviewed journals, by the end of 
2018. 

2018 Treatment Objectives: 

River Blindness 
UTG(2) 43,570 
UTG(4) [Venezuela only] 21,520 
Total Treatments 65,090 

 
 

Page 36



V
en

ez
ue

la
So

ut
h 

Fo
cu

s

B
ra

zi
l

A
m

az
on

as
 F

oc
us

En
de

m
ic

 le
ve

l

hy
pe

r-
en

de
m

ic

m
es

o-
en

de
m

ic

hy
po

-e
nd

em
ic

Fi
gu

re
 O

1

Br
az

il 
an

d 
Ve

ne
zu

el
a:

 th
e 

Ya
no

m
am

i F
oc

us
 A

re
a 

(Y
FA

)

 
 

Page 37



O
nc

ho
ce

rc
ia

si
s d

is
tr

ib
ut

io
n 

in
 th

e 
Bo

liv
ar

ia
n 

Re
pu

bl
ic

 o
f V

en
ez

ue
la

1.
N

or
th

ea
st

 F
oc

us
   

2.
 N

or
th

ce
nt

ra
l  

Fo
cu

s 
 3

. S
ou

th
 F

oc
us

 (P
ar

t o
f t

he
 Y

FA
)

Fi
gu

re
 O

2

 
 

Page 38



Iv
er

m
ec

tin
 T

re
at

m
en

t H
is

to
ry

 in
 th

e 
Ve

ne
zu

el
an

 N
or

th
ea

st
 F

oc
us

 
20

01
-2

01
2

Fi
gu

re
 O

3

 
 

Page 39



PO
PU

LA
TI

O
N

 A
T 

RI
SK

95
,5

67
 IN

 4
65

 C
O

M
M

U
N

IT
IE

S
M

ai
n 

ve
ct

or
:

Si
m

ul
iu

m
 m

et
al

lic
um

 s.
 l.

O
nc

ho
ce

rc
ia

sis
 T

ra
ns

m
iss

io
n 

st
at

us
:

El
im

in
at

ed
 in

 2
01

7
M

DA
 y

ea
rs

:
20

01
 -

20
12

2 
tim

es
-p

er
-y

ea
r t

re
at

m
en

t r
ou

nd
s s

in
ce

 2
00

1:
24

 (2
0 

ro
un

ds
 >

85
%

)
4 

tim
es

-p
er

-y
ea

r t
re

at
m

en
t r

ou
nd

s (
in

 se
le

ct
ed

 a
re

as
) s

in
ce

 2
01

0:
12

 (9
 ro

un
ds

 >
85

%
)

Tr
ea

tm
en

t a
pp

ro
ac

he
s:

2 
an

d 
4 

tim
es

-p
er

-y
ea

r
Hy

pe
r-

en
de

m
ic

 c
om

m
un

iti
es

35
 (a

ll 
tr

ea
te

d 
4x

/y
ea

r s
in

ce
 2

01
0)

M
es

o-
en

de
m

ic
 c

om
m

un
iti

es
19

7 
 (5

 tr
ea

te
d 

4x
/y

ea
r s

in
ce

 2
01

0)
Hy

po
-e

nd
em

ic
 c

om
m

un
iti

es
23

3 
Se

nt
in

el
 c

om
m

un
iti

es
5 

(h
yp

er
-e

nd
em

ic
)

Ex
tr

a-
se

nt
in

el
 c

om
m

un
iti

es
8 

(3
 h

yp
er

-e
nd

em
ic

 a
nd

 5
 m

es
o-

en
de

m
ic

)

20
12

 P
ar

as
ito

lo
gy

M
ic

ro
fil

ar
ia

e 
in

 sk
in

: 0
.3

%
N

od
ul

es
: 0

%

20
12

 O
ph

th
al

m
ol

og
y

M
ic

ro
fil

ar
ia

e 
in

 th
e 

An
te

rio
r C

ha
m

be
r  

(M
fA

C)
: 0

.2
%

M
ic

ro
fil

ar
ia

e 
in

 C
or

ne
a 

(M
fC

): 
0.

8%
20

12
 S

er
ol

og
y 

in
 c

hi
ld

re
n 

(O
v1

6 
Ig

G
4 

An
tib

od
ie

s b
y 

EL
IS

A)
0%

 (U
pp

er
 9

5%
 C

I*
 <

0.
1%

)

20
12

 E
nt

om
ol

og
y

In
fe

ct
iv

ity
 R

at
e:

 0
/2

00
0 

(9
5%

 C
I*

 0
-0

.4
)

Se
as

on
al

 T
ra

ns
m

iss
io

n 
Po

te
nt

ia
l: 

0 
(9

5%
 C

I*
 0

-2
.2

)
Po

st
-T

re
at

m
en

t s
ur

ve
ill

an
ce

 (P
TS

)
20

13
-2

01
7

20
15

-2
01

7 
Po

st
 P

TS
 E

nt
om

ol
og

y
In

fe
ct

iv
ity

 R
at

e:
 0

.3
8/

20
00

 (9
5%

 C
I*

 0
.2

2-
0.

73
/2

00
0)

Se
as

on
al

 T
ra

ns
m

iss
io

n 
Po

te
nt

ia
l: 

1.
87

 (9
5%

 C
I*

 1
.0

8-
3.

6)

Fi
gu

re
 O

4

N
or

th
ea

st
 F

oc
us

 o
f V

en
ez

ue
la

: F
ac

t S
he

et

*C
I =

 C
on

fid
en

ce
 In

te
rv

al

 
 

Page 40



Br
az

il
Ve

ne
zu

el
a

To
ta

l

Te
rr

ito
ry

km
2

94
,1

91
74

,0
95

16
8,

28
6

Po
pu

la
tio

n
at

 ri
sk

15
,9

92
16

,3
79

32
,3

71

Co
m

m
un

iti
es

24
9

35
3

60
2

Fi
gu

re
 O

5

Th
e 

Ya
no

m
am

i f
oc

us
 a

re
a:

 2
01

8 
St

at
is

tic
s b

y 
Co

un
tr

y

 
 

Page 41



Ve
ne

zu
el

a

B
or

de
r

B
ra

zi
l

So
ut

h 
Fo

cu
s

20
18

Co
m

m
un

iti
es

35
3

M
es

o
43

H
yp

o
70

Po
pu

la
tio

n 
at

 R
is

k 
16

,3
79

Am
az

on
as

 F
oc

us
20

18

Co
m

m
un

iti
es

24
9

M
es

o
63

Hy
po

74

Po
pu

la
tio

n 
at

 ri
sk

 
15

,9
92

U
pd

at
ed

: 0
2/

28
/2

01
8

Fi
gu

re
 O

6

Th
e 

Ya
no

m
am

i F
oc

us
 A

re
a:

 C
om

m
un

ity
 E

nd
em

ic
ity

 S
ta

tis
tic

s

 
 

Page 42



Tw
ic

e-
Pe

r-
Ye

ar

Fo
ur

 T
im

es
-P

er
-Y

ea
r

Fo
cu

s
Co

m
m

un
iti

es
Po

p 
@

 
Ri

sk
 

2x
/y

ea
r

El
ig

ib
le

fo
rT

x
Tr

ea
te

d 
Rd

 1

Co
v 

Rd
 1 %

Tr
ea

te
d 

Rd
 2

Co
v 

Rd
 2 %
 

U
TG

2
Tr

ea
te

d 
U

TG
2 

Co
v 

U
TG

2
%

To
ta

l
M

es
o

Hy
po

Am
az

on
as

-B
RA

11
6

43
73

7,
11

5
5,

87
2

5,
32

8
91

%
5,

09
2

87
%

11
,7

44
10

,4
20

89
%

So
ut

h-
VE

N
66

66
4,

24
8

3,
74

4
3,

36
0

90
%

3,
62

9
97

%
7,

48
8

6,
98

9
93

%
TO

TA
L

18
2

43
13

9
11

,3
63

9,
61

6
8,

68
8

90
%

8,
72

1
91

%
19

,2
32

17
,4

09
91

%

Fo
cu

s
Co

m
m

un
iti

es
Po

p.
 @

 
Ri

sk
 

4x
/y

ea
r

El
ig

ib
le

 
fo

r T
x

Tx Rd
 1

Co
v 

Rd
 1 %

Tx
  

Rd
 2

Co
v 

Rd
 2 %

Tx
  

Rd
 3

Co
v 

Rd
 3 %

Tx
  

Rd
 4

Co
v 

Rd
 4 %

U
TG

4
Tx

U
TG

4

Co
v 

U
TG

4
%

Am
az

on
as

-B
RA

12
3

10
3

20
8,

36
0

6,
71

6
4,

56
9

68
%

5,
11

3
76

%
5,

47
5

82
%

6,
18

0
92

%
26

,8
64

 
21

,3
37

79
%

So
ut

h-
VE

N
23

6
19

3
43

10
,8

38
9,

27
3

7,
10

0
77

%
7,

06
0

76
%

7,
56

7
82

%
6,

81
9

74
%

37
,0

92
28

,5
46

77
%

TO
TA

L
35

9
29

6
63

19
,1

98
15

,9
89

11
,6

69
73

%
12

,1
73

76
%

13
,0

42
82

%
12

,9
99

81
%

63
,9

56
49

,8
83

78
%

Fi
gu

re
 O

7

O
EP

A 
Tr

ea
tm

en
t R

ep
or

t 2
01

7

 
 

Page 43



Fi
gu

re
 O

8

Pl
an

s f
or

 2
01

8 
Tr

ea
tm

en
ts

 in
 th

e 
Ya

no
m

am
i F

oc
us

 A
re

a 
(Y

FA
)

Co
un

tr
y

Tr
ea

tm
en

t 
ap

pr
oa

ch

Ro
un

ds
  

>8
5%

In
 2

01
7

N
um

be
r o

f 
Co

m
m

un
iti

es
Po

pu
la

tio
n 

at
 R

is
k

El
ig

ib
le

 
Po

pu
la

tio
n 

fo
r 

Tr
ea

tm
en

t
Tr

ea
tm

en
ts

Tr
an

sm
is

si
on

 
St

at
us

Ve
ne

zu
el

a

2x
/y

ea
r

18
18

7
9,

94
8

8,
69

9
17

,3
98

O
ng

oi
ng

4x
/y

ea
r

9
16

6
6,

43
1

5,
38

0
21

,5
20

To
ta

l V
Z

27
35

3
16

,3
79

14
,0

79
38

,9
18

Br
az

il
2x

/y
ea

r
42

26
2

16
,0

88
13

,0
86

26
,1

72
O

ng
oi

ng
 

To
ta

l B
Z

42
26

2
16

,0
88

13
,0

86
26

,1
72

YF
A 

To
ta

l
61

5
32

,4
67

27
,1

65
65

,0
90

 
 

Page 44



N
ot

e:
 R

ou
te

s t
ra

ce
d 

by
 In

Re
ac

h
de

vi
ce

Fi
gu

re
 O

9

Ae
ria

l R
ou

te
s i

nt
o 

th
e 

Ya
no

m
am

i F
oc

us
 A

re
as

 
(fo

r t
he

 V
en

ez
ue

la
n 

Te
am

)

 
 

Page 45



UGANDA  

Summary: Since Uganda declared elimination of onchocerciasis transmission as a goal in 2007, 
the country has classified 11 foci as either ‘transmission interrupted’, or ‘transmission eliminated’ 
(Figures U1 and ES17).  In 2017, two new foci (Kashoya-Kitomi and Wambabya-Rwamarongo) 
were classified as having eliminated onchocerciasis after completing post treatment surveillance. 
A twelfth focus (the Victoria Nile focus) was eliminated in the early 1970’s. Excluding Victoria Nile, 
this translates into about 1.9 million treatments for onchocerciasis no longer being required in 
Uganda. Transmission interruption is suspected in three foci where treatment is still ongoing. 
Transmission is still active in two foci: the small Lhubiliha focus on the border with DRC, and large 
Madi/Mid-North focus on the border with RSS.  Both of these foci have potential cross border 
transmission and so are considered Special Intervention Zones (SIZs). Both of these areas 
reached their targeted treatment coverage for 2017, which is a remarkable improvement over the 
past years. 

Figure U1 shows the current status of onchocerciasis endemicity in Uganda. Figure U2 shows 
that 1,215,826 people are no longer at risk for oncho (e.g., they are living in areas that have 
completed PTS) and another 715,099 reside in areas where MDA has stopped but PTS is not 
completed.   

Background:  Onchocerciasis was initially endemic in 17 transmission zones (foci), in 36 of the 
112 districts in Uganda (Figure U1).  The first Ugandan focus to successfully eliminate the disease 
was Victoria, where DDT was used to treat river systems in the 1970s.  Onchocerciasis control 
using annual mass treatment with Mectizan® began in 1989 in three districts with support from 
Sightsavers.  The original Ministry of Health ivermectin program received financial support from 
The River Blindness Foundation (RBF), GTZ/Bernhard Nocht Institute for Tropical Medicine, 
Hamburg, AVSI, CBM, and Sightsavers.  In 1996, The Carter Center (TCC) assumed the activities 
of RBF.  In 1997, the African Program for Onchocerciasis Control (APOC) began supporting some 
Ugandan efforts and introduced the community-directed approach to Mectizan® distribution.  
APOC also supported successful vector elimination efforts in two foci (Itwara and Mpamba-Nkusi) 
that used ground larviciding with temephos (Abate®) together with annual Mectizan® distribution.  
In 2006, The Lions-Carter Center partnership helped launch semi-annual treatments (every six 
months) in a demonstration project designed to eliminate onchocerciasis from the Wadelai focus.  
This initiative was funded by MSD, also known as Merck & Co., Inc., Kenilworth, N.J. USA (Merck) 
(and administered through the NGDO Coalition for Onchocerciasis Control).  Wadelai showed 
that twice per year treatment could be provided by the CDTI approach. 

The Uganda Ministry of Health (MOH) announced a nationwide elimination policy in 2007 based 
on a ‘flexible’ strategy of twice-per-year treatment (where necessary) and (where feasible) vector 
elimination/control using ground-based larviciding.  The flexible elimination policy, which aimed 
for nationwide elimination of onchocerciasis by the year 2020, was immediately applauded and 
supported technically and financially by the Lions-Carter Center partnership (with special support 
from Mr. John Moores) and Sightsavers.    Since 2007, The Carter Center has supported technical 
services, vector elimination activities and community-directed treatment with ivermectin (CDTI) 
activities. 

Currently, onchocerciasis elimination in Uganda is supported by The Carter Center, the United 
States Agency for International Development (USAID) ENVISION project led by RTI International, 
and Sightsavers, under the coordination of the Ministry of Health.  The Carter Center River 
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Blindness Elimination Program (RBEP) technically assists in all foci (and in all 38 of the 
onchocerciasis endemic districts1), and in the cross-border SIZs.   
 
The Lions Clubs International Foundation (LCIF) SightFirst program 
provided financial support through 2016, but the Ugandan Lions Clubs 
remain active participants and advocates for the national river blindness 
elimination activities, including engaging and mobilizing members of 
parliament, district and other relevant government officials.  The Carter 
Center’s Country Representative in Uganda, Ms. Peace Habomugisha, 
is a Lions Club member. 
 
Uganda Laboratory Activity:  In support of the elimination effort, The 
Carter Center has continued to fund equipment and reagents for the MOH laboratory that offers 
state-of-the-art diagnostic support to the elimination program.  The laboratory is located at the 
MOH Vector Control Division in Kampala and provides polymerase chain reaction (PCR) testing 
for black flies and skin snips, and serologic enzyme-linked immunosorbent assay (ELISA) testing 
for OV16 antibodies.  Technical backup and reference lab support is provided by Prof. Thomas 
Unnasch’s laboratory at the University of South Florida in Tampa, Florida.   Prof. Unnasch is also 
the chair of the Ugandan Onchocerciasis Elimination Expert Advisory Committee (UOEEAC).  In 
2017, the lab analyzed 14,453 blood spots for OV16 antibodies and 1,483 Simulium flies by PCR.   
 
Ugandan Onchocerciasis Elimination Expert Advisory Committee (UOEEAC).:  To ensure 
that the elimination decisions are supported with the best scientific and technical advice, in 2008 
the Uganda MOH established the UOEEAC to: 1) review programmatic activity reports from each 
elimination-targeted focus in Uganda annually; 2) advise the MOH on focus-specific monitoring 
and evaluation activities and recommend halting of interventions when appropriate in accord with 
international and national guidelines; and 3) make any other recommendations to the MOH on 
activities needed to reach the national 2020 elimination goal.  In addition to MOH and institutional 
representatives, the UOEEAC includes several members-at-large who are recognized for their 
international expertise in onchocerciasis.  Mr. David Oguttu (MOH), National Coordinator for the 
onchocerciasis elimination program and Ms. Peace Habomugisha (The Carter Center country 
representative) serve as committee co-secretaries.  The World Health Organization (WHO) 
Uganda representative attends these meetings as an observer, to avoid any conflict of interest 
since WHO will coordinate the future international verification team visit.  
 
At its tenth meeting the UOEEAC recommended reclassification of two foci (Kashoya-Kitomi and 
Wambabya-Rwamarongo) as having completed PTS and eliminated onchocerciasis; 311,436 
Ugandans living in these two foci are no longer at risk of onchocerciasis. Two other foci (Wadelai 
and West Nile) were classified as transmission interrupted (Figure U2).  Treatment for LF 
continued in these foci, however and PTS cannot begin until LF treatments are stopped.  Three 
foci (Budongo, Bwindi and Nyagak-Bondo) remain under treatment for onchocerciasis but 
UOEEAC suspects interruption of transmission has occurred there. In Bwindi and Nyagak-Bondo, 
the uncertainty regarding interruption of transmission is due to potential cross border transmission 
with DRC. Interventions cannot be halted unless the RB transmission status across the border in 
DRC is known.  UOEEAC recommended that the Ministry of Health work alongside DRC MOH 
personnel to conduct joint cross-border SIZ assessments. DRC cross-border assessments were 
conducted in 2017 and the UOEEAC will receive a report of those findings in 2018. If this model 

                                                 
138 oncho endemic districts: Bushenyi, Kabale, Kanungu, Kasese, Kisoro, Rubirizi, Buhweju, Kamwenge, Ibanda, and Mitooma (in southwest Uganda); 
Buliisa, Hoima, Kabarole, Kibale, Kyenjojo, and Masindi (in western Uganda); Adjumani, Arua, Koboko, Maracha, Moyo, Nebbi, Yumbe, and Zombo (in 
the West Nile region bordering the Democratic Republic of the Congo);   Amuru,  Gulu,  Kitgum, Lamwo, Lira, Nwoya, Oyam, Omoro and Pader   
districts  (in  the  Mid  North  focus);  and Bududa, Manafwa, Mbale, and Sironko (in the Mount Elgon focus in the east, bordering Kenya).   
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is successful, it will offer a way forward in other foci with possible ongoing cross-border 
transmission such as Lhubiliha and (with RSS) Madi/Mid-North.  

Treatments:  The Carter Center-assisted treatments achieved 95% of their 2017 treatment target 
of 4,070,215. All the treatments were delivered on a semiannual basis. In 2017, the Uganda RBEP 
assisted in 3,950,170 MDA treatments including 130,365 passive and visitor treatments, totaling 
4,080,535 treatments (Figure U3). The Carter Center assisted 3,676,747 treatments in Bwindi, 
Lhubiliha, Madi/Mid-North and Nyagak-Bondo foci, while Sightsavers assisted 273,423 in the 
Budongo focus (Figures U3 and U4).  The Uganda RBEP reached 100% of the 3,846 villages 
targeted for treatment. The kinship/neighborhood-based CDTI approach in northern Uganda 
(called the “Rwot Kweri” system) allowed most districts in Madi/Mid-North to reach or exceed the 
desired treatment coverage of 90%. Two districts (Omoro and Lamwo) attained 88% UTG 
coverage (Figure U5).   

Training and Health Education:  Uganda trained or retrained 26,784 Community-Directed 
Distributors (CDDs) and 8,730 Community-Directed Health Supervisors (CDHSs) in 2017. 

Of those trained in 2017, 44% of the CDDs and 34% of the CDHSs were female.  The current 
ratio of CDDs to population served is 1 CDD to 92 persons served, and the supervisor-to-CDD 
ratio was 1:3.  

Integration:  The RBEP-assisted CDTI program actively co-implements with the national 
lymphatic filariasis elimination effort in districts with both onchocerciasis and LF.  This is especially 
important since according to WHO guidelines, onchocerciasis PTS cannot begin until LF MDA is 
halted. 
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2018 RECOMMENDATIONS FOR THE CARTER CENTER RBEP, UGANDA 
 
Improve treatment coverage in Omoro and Lamwo districts in the Madi/Mid-North focus and 
report specifically on those districts at next year’s Program Review. 
 
Intensify training of new Community Directed Distributors (CDDs) in Lubirihia and the Madi/Mid-
North Foci.  Efforts should be made to reach a ratio of 1 CDD: 80 persons and 1 CS:5 CDDs 
indices in Lamwo district. 
 
Provide financial and administrative support for the 2018 Uganda Onchocerciasis Elimination 
Expert Advisory Committee (UOEEAC) meeting. 
 
Support the Uganda MOH in its joint cross-border activities with DRC and RSS in Special 
Intervention Zones (SIZ) and provide a report of such activities at the 2018 UOEEAC and 
Program Review. 
 
In the Ituri cross-border focus, compare Uganda lab ELISA based OV16 results with OV16 RDT 
results from a Task Force survey conducted in the same area to confirm reported discordant 
results by these two tests in the same area.  Report results at the 2018 UOEEAC and Program 
Review. 
 
MOH Uganda should help DRC to launch twice-per-year MDA in area opposite Nyagak-Bondo 
focus.  
 
Continue to publish on the Uganda country experience with onchocerciasis elimination in peer 
reviewed journals. 
 
Complete the analysis of the 2016 Knowledge Attitude and Perceptions (KAP) survey conducted 
in three PTS foci (Kashoya-Kitomi, Mt. Elgon, and Imaramagambo). In consultation with Atlanta 
HQ, conduct a new study to determine what the former RB CDDs in these foci are doing now 
that onchocerciasis interventions have been halted. 
 
Monitor the results of research in Dr. Tom Unnasch’s vegetation clearing study to determine if 
communities will do this work in a sustainable way. Continue vector control feasibility pilot studies 
of vector control study Professor Rory Post’s dry season larviciding approach against vector 
refugia. 
 
2018 Treatment and Training Objectives: 
 

River Blindness 
Semiannual UTG (2) 4,580,695 

Training Objectives 
CDDs 31,386 
CSs 10,018 
HWs 149 
Parish 1,257 
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SUDAN 
 
Summary: Sudan had four known river blindness foci: Abu Hamad (River Nile state), 
Galabat (Gedaref state), Radom (South Darfur state), and Khor Yabus (Blue Nile state) 
(Figure S1).  In 2015, the Abu Hamad focus completed Post Treatment Surveillance (PTS) 
and was declared eliminated by the Federal Ministry of Health (FMOH). Assessments in 
Galabat in 2015 indicated that transmission had been interrupted in accord with WHO 
Stop MDA guidelines.  Galabat is recognized to be a part (sub-focus) of the larger cross-
border focus with Ethiopia known as the Galabat/Metema focus, so Sudan (in consultation 
with Ethiopia) agreed to continue (annual) Mectizan® treatments in Galabat until the 
Metema sub-focus in Ethiopia also satisfied WHO’s Stop MDA guidelines.  The civil 
conflict in South Darfur rendered treatments in Radom difficult, although security there is 
improving.  Conflict in Blue Nile has for many years prevented the assessment of the Khor 
Yabus focus, where the current status of onchocerciasis transmission remains unknown. 
No treatments in Khor Yabus have ever been provided. 
 
During the program review, there was discussion of a possible fifth focus in Sudan in Blue 
Nile State (Geissan District) contiguous with recognized transmission on the Ethiopian 
side of the border. 

  
Background: The Republic of Sudan was the first African country to declare a 
nationwide onchocerciasis elimination policy, in December 2006. In recent years, the 
RBEP has supported Sudan in this effort only technically, since all programmatic 
support is provided by Sudan itself (an example for the rest of Africa to emulate). 
 
In moving from a control to elimination strategy, Mectizan® treatments were increased in 
2007 from annual to semiannual in order to accelerate elimination in the isolated desert 
focus of Abu Hamad in the River Nile state.  Successful interruption of transmission 
was declared in Abu Hamad in 2012 when semi-annual treatment with Mectizan® ceased. 
A three-year PTS was successfully completed in 2015.  In October 2015, a national 
meeting was held, with the support of The Carter Center, to review the entomological and 
serological data from Abu Hamad transmission zone and at that time the FMOH declared 
transmission in Abu Hamad focus to have been eliminated.  Abu Hamad was the first 
published African focus eliminated under WHO Geneva guidelines (Zarroug et al, 2016).  
 
Semiannual treatment was launched in Galabat in the Gedaref State in 2007 and 
continued to 2014.  In 2015, assessments indicated that transmission had been 
interrupted and MDA could stop.  However, Sudan agreed to continue annual Mectizan® 
treatments because the cross-border sub-focus in Metema (in Ethiopia) had not satisfied 
all WHO guidelines for stopping MDA. The Sudan FMOH elected to reduce treatment 
frequency from semi-annual to annual (Figure S2). In 2017, Metema successfully fulfilled 
the WHO requirements and MDA will be halted in a coordinated fashion on both sides of 
the border in 2018.    
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The recent epidemiological status of the Khor Yabus focus in Blue Nile state is still 
unknown due to ongoing conflict there. Plans to reach displaced populations from this 
area (who are now in relatively secure government-controlled camps) for OV16 surveys 
can hopefully be conducted in 2018.  
 
Radom and Blue Nile are on international borders.  Assessments are needed there to 
determine if there is ongoing transmission and if so if these are areas where Special 
Intervention Zones (SIZs) need to be established with Ethiopia, South Sudan and the 
Central African Republic (Figure ES14). 
 
Treatments:  The Sudan program provided a total of 174,781 treatments in 2017: in 
Galabat there were 128,569 treatments in one round (Figure S2) and 46,212 treatments 
in Radom in one round (Figure S3). Due to the conflict in Radom and an influx of 
agricultural laborers, it was difficult to determine the ultimate treatment goal (UTG).  
  
Training and Health Education: During 2017, the program trained a total of 1,441 
Community-directed distributors (CDDs) (Figure S4). Galabat trained 1,341 (60% male). 
Radom trained an estimated 100 male CDDs.  The ratio of CDDs:population in Radom 
was about 1:500. 
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2018 RECOMMENDATIONS FOR THE CARTER CENTER RBEP, SUDAN 
 
Work toward a target ratio of at least 1 CDD:100 people, 1 community supervisor:5 
CDDs and 1 community supervisor per village. 
 
Galabat Focus in Gedaref State 
Publish in a peer-reviewed journal the experience of bi-national collaboration in the stop 
MDA decision in Galabat and Metema (Ethiopia). 
 
Radom 
An OV-16 assessment in 2017 confirmed that Radom needs a full elimination effort with 
twice-per-year MDA.  The Sudan NOTF has recommended such a Radom program given 
reports of an improved security situation there.  However, International SOS continues to 
report to TCC HQ a high degree of insecurity in Radom.  It is suggested that TCC/RBEP 
work with the Peace Program at The Carter Center to determine if an enhanced MDA 
program is feasible in Radom. This decision should involve discussions with HQ.  In 
addition to twice-per-year MDA the program should: 
 Provide further information on infection rates and treatment plans for the large 

RSS refugee population. 
 If security permits, determine if this is a cross-border focus with Central African 

Republic and RSS. 
 
Blue Nile State (adjacent to RB transmission zones in Ethiopia) 
In collaboration with the Peace Program of The Carter Center, conduct an 
assessment of the security situation in Blue Nile with the purpose of establishing a 
temporary opportunity to rapidly assess the onchocerciasis transmission in Khor 
Yabus, Wad Elmahi and Geissan districts of Blue Nile state. These are adjacent to 
known RB transmission zones in Ethiopia (Guba in Metekel zone of Ethiopia).  
Serological (OV-16) surveys are proposed to establish if MDA is required in these 
areas. 
 
If these areas are shown to be endemic for onchocerciasis, then it is recommended 
that TCC/RBEP work with the Peace Program at The Carter Center to determine if 
an enhanced MDA program is feasible in Blue Nile state.  In addition to twice-per-
year MDA, the program should determine whether a SIZ is needed between Sudan, 
Ethiopia, and South Sudan. This decision should involve discussions with HQ. 
 
2018 Treatment and Training Objectives: 

River Blindness 
Annual UTG           69,200  
Semiannual UTG(2)         139,400  
Refugees UTG(2)           46,000  

Training Objectives 
CDDs 692 
CSs 138 
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NIGERIA  
 
Summary: The River Blindness Elimination Program (RBEP) in Nigeria seeks to 
interrupt transmission of onchocerciasis in the nine states it assists (Abia, Anambra, 
Delta, Ebonyi, Edo, Enugu, Imo, Nasarawa, and Plateau) (Figure N1) by 2022, in 
accord with the Federal Ministry of Health’s plan for onchocerciasis elimination. In 2017, 
32,976,792 Mectizan® mass treatments (with health education) for onchocerciasis were 
distributed (Figures N2 – N3) with assistance from The Carter Center (TCC) in those 
states. While this was approximately 69% of all RB treatments in Nigeria (Figure N4) 
according to available figures, national reports for 2017 were still incomplete at the time 
of the Review. Twice-per-year treatments for onchocerciasis were massively scaled up 
from about 1.5 million in part of Edo state in 2016 (in a special intervention zone 
bordering Ondo state) to 22 million in five of the seven Southeast zone and South South 
zone (‘southern’) states1 we assist in 2017.   

 
The Carter Center and its ministry of health partners stopped MDA for lymphatic 
filariasis (LF) in Plateau and Nasarawa in 2013. After the two states stopped nearly four 
million albendazole-Mectizan® treatments (Figure N5) TCC helped the states maintain 
good coverage with long lasting insecticidal bed nets (LLIN).  In 2017, a transmission 
assessment survey confirmed that LF had been eliminated as a public health problem in 
Plateau and Nasawara states; a historic milestone for Nigeria. The seven southern 
RBEP-assisted states launched their own LF programs in 2014, and quickly scaled up 
treatments (Figures N5 - N6).  The Nigeria program also pioneered twice-per-year MDA 
(using albendazole alone) for LF in the country, starting with Imo state in 2015 and 
expanding to six of the seven states in 2016 (Figure N6). TCC’s LF program saw 
17,426,794 LF treatments in 2017. 
 
In 2017, TCC assisted in providing 2,211,319 praziquantel treatments with health 
education for schistosomiasis (Figure N7). The oscillation of treatments observed 
between years in our assisted states is due to the WHO-recommended alternating year 
treatment strategy in many Local Government Areas (LGAs) (Figure N8).  
 
The Carter Center also supported 8,150,501 treatments for soil-transmitted helminths 
(STH) in 2017; this is a decrease from 2016 as some areas treat every other year based 
on WHO guidelines. (Figures N9 - N11).  
 
The 2017 activities in Nigeria are thanks in large part to TCC’s partnership with USAID’s 
ENVISION project, led by RTI International, along with other key partners, such as the 
Margaret A. Cargill Foundation, the Izumi Foundation, and many generous individual 
donors. Of course, these programs would not be possible without donated products and 
coordination from many different partners (including MSD, also known as Merck & Co., 
Inc., Kenilworth, N.J. USA (Merck & Co., Inc.), Merck KGaA, Darmstadt, Germany (E-
Merck), GSK, Johnson & Johnson, The Task Force for Global Health, the World Health 
Organization, and Clarke Cares Foundation/Clarke Mosquito Control). 
                                                 
1 Abia, Anambra, Delta, Ebonyi, Edo, Enugu, and Imo are collectively referred to in this document as 
“SE/SS.”  
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River Blindness in Nigeria 

Background: Nigeria is home to about 40% of the global population at risk for 
onchocerciasis, making it the most endemic country in the world. The country’s 
onchocerciasis program is the largest Mectizan® distribution program globally. In 2013, 
the Federal Ministry of Health (FMOH) of Nigeria released a master plan for neglected 
tropical diseases (NTDs) that articulated a national policy of onchocerciasis 
elimination. The FMOH also established its Nigeria National Onchocerciasis 
Elimination Committee (NOEC) in 2015, whose meetings are supported by The Carter 
Center.  Based on assessments done in 2017, the NOEC recommended MDA for RB 
be stopped in Plateau and Nasarawa states in 2018.  Plateau and Nasarawa are the 
first two Nigerian states to interrupt RB transmission and stop MDA in according with 
WHO Geneva guidelines. 

The RBEP in Nigeria is headquartered in Jos, Plateau state, with supporting sub-offices 
in Benin City, Enugu, Lagos, and Owerri. Active in nine states (Figure N1) since 1996, 
the TCC RBEP enjoyed LCIF support from 1999 to 2008, and core APOC support from 
2000 to 2005. It currently receives funding from the Margaret A. Cargill Foundation and 
USAID’s ENVISION project, led by RTI International. 

Treatments: In 2017, the TCC-assisted RBEP program in Nigeria provided 32,976,792 
Mectizan® treatments along with health education (Figures N2 and N3), achieving 90% 
of the treatment target.  This year, an incredible expansion of semi-annual treatments 
took place, reaching about 11 million people with two doses of Mectizan; as a result, 
twice per year treatments now far surpass annual treatments in the RBEP Nigeria 
program.  This expansion is in accordance with NOEC guidelines that call for twice per 
year treatment in states ‘not on track’ to reach interruption of transmission by 2022. 
These are the so called ‘red states’ in the NOEC RB stratification of Nigeria states 
(ES12). No severe adverse events (SAEs) were reported following Mectizan® 
treatments in RBEP-assisted states in Nigeria in 2017, despite close monitoring for 
adverse reactions is carried out in the south because of the presence of Loa loa.  A 
TCC study conducted in over 10,000 persons resident in the southern states in 2016 
showed no very high-density Loa infections, which is a risk factor for SAEs (Emukah et 
al 2018).   

Training, health education, and financial contributions are discussed in the Integrated 
Programs sections below, as well as treatments for LF, schistosomiasis, and STH. 

The Integrated Programs in Nigeria 

Background: The RBEP is an integrated program in Nigeria, where we pioneered the 
concept of using the RB mass treatment logistical system to ‘piggy-back’ launching of 
LF elimination and SCH control activities by sharing costs and infrastructure across 
several programs (Hopkins 2001, Dean 2003). The integrated RB program began in 
1999 with onchocerciasis and urinary schistosomiasis interventions, expanding to 
include LF in 2000, trachoma in 2001, malaria in 2003, and STH in 2014. Background 
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information on LF, SCH and STH is provided in Annexes 7 and 8. Our studies on 
integration showed it offered broader services with lower costs and higher efficiency 
among disease programs that use similar community-based strategies. The Carter 
Center also pioneered ‘triple drug administration’ (TDA)--simultaneous administration of 
ivermectin, albendazole, and praziquantel--demonstrating that TDA is safe, feasible, 
and gave enormous savings (40%) compared with giving two separate treatment rounds 
(ivermectin and albendazole separated from praziquantel) (Eigege et al. 2013, Evans et 
al. 2011). 

Training and Health Education: There were 68,979 health personnel and volunteers 
involved in drug distribution in TCC-assisted states for the various programs in 2017: 
7,596 community supervisors and 61,383 CDDs. The ratio of CDDs to persons served 
increased in 2017 to an average 587 to 1.  The goal in Nigeria is to have one CDD per 
250 persons, and the program is working in several creative ways to improve the ratio. 
Over half (57%) of CDDs were female. One community supervisor managed about nine 
CDDs, and 51% of community supervisors were female. 

Lymphatic Filariasis: The goal of the LF program is to achieve the national and WHO 
goal to eliminate LF as a public health problem with MDA/health education, and 
distribution and use of LLIN.  However, TCC is also interested in gathering additional 
evidence to demonstrate elimination of LF transmission.  The TCC LF program in 
Plateau and Nasarawa was the first to be launched in Nigeria, in 2000. An in-depth 
history of the TCC LF campaign in these two states has been well documented.  Early 
mapping and MDA launching and scale up was published by Eigege et al. (2003) and 
Richards et al. (2011).. When the program began, LF was widespread in Plateau and 
Nasarawa states, and mass treatment and health education was required in all cities 
and villages in the 30 LGAs of the two states. MDA started in 2000 and achieved scale 
in 2003. In 2008, a survey for LF prevalence demonstrated that 10 of the 30 LGAs had 
achieved the elimination threshold (based on LF antigenemia prevalence) and MDA 
could be stopped (King et al. 2012). In subsequent surveys conducted in 2012 (Eigege 
et al. 2017) using the newly released WHO Transmission Assessment Survey (TAS) 
methodology it was determined that MDA for LF could be stopped throughout both 
states, and approximately 4 million treatments were halted at the end of 2012. 
Entomological assessments demonstrated that transmission was halted when LLIN 
were distributed (Eigege et al. 2013). All 30 LGAs entered a period of post-treatment 
surveillance (PTS), beginning in 2013. In 2014 and 2016, PTS TAS-2 and TAS-3 
surveys confirmed that transmission remained interrupted in LGAs that stopped LF 
MDA in 2010, while TAS surveys conducted in 2015 and 2017 confirmed transmission 
interruption in all other LGAs. Plateau and Nasarawa are the first two Nigerian states to 
eliminate LF as a public health problem. 

In the seven TCC-assisted states in the SE/SS, LF MDA was launched in 2014 with 
support from USAID’s ENVISION project, led by RTI International. Following the ‘piggy-
back’ approach, the program began in LGAs with an existing river blindness program 
(Figure N4), then expanding rapidly into LGAs without river blindness.  Treatments in 
2017 totaled 17,426,794, and in all but two LGAs these were annual treatment with 
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ivermectin and albendazole.  For several years however, the program’s expansion was 
challenged by the presence of Loa loa.  Current WHO recommendations for LF MDA in 
Loa loa areas avoids the use of Mectizan® due to its associated risk of SAEs. The 
program therefore followed the WHO strategy for twice-per-year MDA with albendazole 
alone, together with LLINs. The FMOH and Carter Center began to target twice-per-
year albendazole-only treatments in these areas in 2015, but late drug arrival precluded 
the second round in all but a few areas in Imo State.  However, in 2016 the program 
successfully delivered about 9 million twice-per-year treatments to over 4 million people. 
The Carter Center, in partnership with the Federal and local governments of Nigeria, 
conducted a large Loa survey in 2016 (using the ‘LoaScope’) and determined that high 
density infections with Loa loa were not detectable in ivermectin naïve RBEP assisted 
areas, as noted above in the RB section (Emukah et al., AJTMH, 2018).  After our 
results were reviewed by the FMOH, NOEC and the Mectizan Expert Committee (MEC), 
we were given approval by the FMOH and the MEC to use Mectizan in MDA in the 
southern stats.  Thus, after two years of albendazole-alone monotherapy MDA, the 
program switched to annual treatment with ivermectin and albendazole in 2017.  
 
Fighting Malaria and Lymphatic Filariasis with LLINs: In Nigeria, LF is transmitted 
by the same mosquitoes that transmit malaria (Anopheles gambiae sl and An funestus). 
LLINs, one of the most important prevention tools for malaria, have been shown to also 
be useful as an adjunct to MDA in the LF elimination program. Between 2009 and 2013, 
all nine TCC-supported states received LLINs as part of the nationwide mass 
distribution of nets that aimed to provide two nets to every household. TCC has assisted 
with the distribution of 11.5 million LLINs in Nigeria since 2004.  As noted above, Eigege 
et al. (2013) demonstrated in an entomological longitudinal study that LLIN were 
synergistic with MDA in halting transmission of LF.  The Carter Center continues to 
support the FMOH policy of integrated malaria LF field operations in Nigeria. 
  
Schistosomiasis/STH Control: The SCH program is our oldest program after RB.  It 
was launched in Plateau and Nasarawa states in 1999 with a focus on Schistosoma 
haematobium infections (see Annex 8). The program initially remained limited for 
several reasons, most importantly the lack of donated praziquantel (Richards at al. 
2006, Gutman et al 2008, Gutman et al 2009). With the advent in 2008 of large 
praziquantel donations through the World Health Organization (WHO) by Merck KGaA 
(E-Merck), Germany, and with support from USAID’s ENVISION project, led by RTI 
International, and the Izumi Foundation, SCH/STH treatments have been able to 
expand in a largely integrated fashion to all endemic areas in the nine states we assist 
(Figure N7). In 2017, we assisted in providing 2,211,319 praziquantel treatments 
(Figures N7 and N8). The SCH treatment numbers change dramatically from year to 
year given the WHO recommendations which FMOH and ENVISION follow religiously.  
For SCH, adults and children are treated for schistosomiasis in LGAs that had average 
baseline prevalence exceeded 50%, and school-aged children alone were treated 
where LGA prevalence exceeded 10%. Areas where prevalence is lower than 10% 
alternate treatment years. As none of our assisted LGAs have schistosomiasis 
prevalence exceeding 50%, treatment is offered to school-aged children only, and we 
frequently alternate years.  As a result, the SCH program is very complicated to 
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implement, driving us to design training and strategies tailor-made for each district, 
which may change for a given district from year to year.   In a similar fashion, the STH 
treatments are given through schools but with an algorithm that differs from that SCH 
(adults are not targeted).  This further complicates the district by district variance of 
program execution. In TCC-assisted areas treatments occur twice-per-year in the most 
highly endemic areas (Figures N9 and N10). In 2017, 6,518,674 treatments were given. 
Of these, 1,859,801 were given in areas targeted for twice-per-year treatments; 
however, only about a quarter of these (426,655) were second-round treatments.  Two 
well-spaced rounds of treatments are not always compatible with the school year; 
treatments depend on the timing of the arrival of drugs. 
 
As LF and RB programs stop MDA, we will observe in 2018 a complete transition in 
Plateau and Nasarawa States from community-based to school-based treatment, and 
from Ministry of Health toward the Ministry of Education.  It is important to study this 
transition and implications it might have (see below) to reaching children not in school, 
girls, and preschool children who could be more easily reached in community-based 
programs. 

 
Combination MDA in Community based (CDTI) programs:  As noted above, WHO 
promotes, the FMOH supports, and ENVISION requires school-based MDA for STH 
and SCH.  In contrast these partners promote community-based MDA for RB, LF and 
Trachoma.  We have worked to economize our programs by adding SCH and STH MDA 
to our RB and LF programs.  Double drug administration (ivermectin and praziquantel, 
mebendazole and praziquantel, or albendazole and praziquantel) or triple (ivermectin, 
albendazole and praziquantel) drug administration is used when possible, and with 
considerable cost savings (Evans et. al., 2013).  However, in Plateau and Nasarawa our 
combined drug administration activities in our community based CDTI platforms will 
begin to transition in 2018.  
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2018 RECOMMENDATIONS FOR THE CARTER CENTER RBEP, NIGERIA 

Overarching for the three programs: 

Establish specialized teams to undertake rolling treatment coverage surveys, in close 
consultation with HQ.  Explore the feasibility of having only one or two dedicated teams 
(in two vehicles) operating separately and serving to rapidly and continually assess the 
entire TCC program.  

Whenever possible, we should include LF, RB, SCH, and STH (as appropriate) 
sentinel villages in any population-based survey activities being conducted (in these 
SVs’ states or LGAs).  This would help us to conduct serial monitoring of SVs.  

Continue providing awards in each state to the best CDD, village leader and 
community supervisor. 

The ratio of CDDs: persons treated has increased with treatment expansion far beyond 
the national 1:250 limit.  Increase the number of CDDs as budgets allow working to 
reach the target ratio of at least 1 CDD:250 people, 1 community supervisor:5 CDDs 
and 1 community supervisor per village.  

Conduct (in consultation with HQ) a quantitative CDD attrition study (see Kaplan-Meier 
survival methodology) and attempt to determine causes of CDD attrition.  Develop with 
HQ a common definition of ‘CDD attrition.’  Explore the relationship of increasingly 
complicated registers and roll up forms to CDD attrition rates.  

Improve community mobilization so that more communities support their CDDs.  

All TCC assisted states should try the Benin and Owerri field offices’ approach to help 
frontline health facilities more accurately tally data from the CDD treatment registers. 
Report results at the next Program Review. 

Lymphatic Filariasis/Malaria: 
Publish the 2016 study that showed no high-density Loa loa microfilaremia (despite 
high RAPLOA findings). As a result of this study the LF MDA strategy in the SE/SS 
moved in 2017 from twice- per- year albendazole monotherapy to once per year 
ivermectin and albendazole in all TCC assisted states except two LGAs in Ebonyi 
state.  In 2018 these two LGAs should also change to the once per year strategy as 
well. 

Improve treatment efforts in urban centers using approaches suitable for highly 
populous areas (utilizing central gathering points like churches, mosques and schools, 
as well as other community groups).  Determine innovative ways to monitor urban 
treatment coverage, in consultation with HQ. 

LF Malaria FMOH guidelines: Work to scale up and operationalize these guidelines in 
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TCC-assisted areas, especially with regard to LLIN use, care, and resupply. 
 
Complete the analysis of specimens (Wb123 and Ov-16) from the research funded by 
Task Force for Global Health on post MDA surveillance in suspected LF transmission 
hotspots in Plateau and Nasarawa states.  Based on the epidemiological findings of 
‘hot spots,’ follow-up with entomological and epidemiological assessments as 
indicated. 
 
Continue entomological collections in LF sentinel villages in Plateau and Nasarawa, 
but store (rather than dissect) specimens for later molecular testing for kdr genes. 
 
Conduct pre-TAS in 19 LGAs in Anambra, Ebonyi and Imo with FTS.  Where these 
LGAs are oncho-endemic, also collect blood spots for OV-16 to determine 
onchocerciasis transmission status (see below in Onchocerciasis section). 
 
Publish TAS2 and TAS3 results. 
 
Onchocerciasis: 
Stop MDA and develop a Post Treatment Surveillance (PTS) plan for Plateau and 
Nasarawa states. The plan should include establishing Special Intervention Zones 
(SIZs) with states that have apparently active transmission zones bordering Plateau 
and Nasarawa, such as Benue state and Bauchi.  Collect flies and preserve vector flies 
in Plateau and Nasarawa at selected cross border sites.  Sightsavers has agreed to 
conduct an assessment in an area in Bauchi posing the greatest threat for infected 
vector reinvasion into Plateau and Nasarawa. Publish the results from the 2017 
Plateau and Nasarawa Stop MDA studies in a peer reviewed journal. 
 
Analyze and publish the hypodendemic mapping data (from the 2016 Loa loa study) 
that used OV-16 RDTs. 
 
Provide lab support for halting MDA for RB in Kebbi, Zamfara, and Kaduna states 
(states assisted by SightSavers). If specimens are provided in time, have results 
available for the December 2018 NOEC meeting so that a decision to halt MDA in 
2018 might be made. Offer technical support to these states for entomological 
collections via trapping. 
 
All SE/SS states should begin prospecting the entomological sites preselected by the 
NOEC for future stop MDA entomological assessments.  Those sites that are not 
productive of sufficient numbers of vectors will need to be replaced by better sites (and 
permission for site changes made to NOEC). 

 
Expand twice-per-year treatment (obtaining good coverage in all rounds) in SE/SS 
assisted areas, wherever drugs are being made available by FMOH. 

 
Encourage FMOH, WHO, and partner NGDOs to consider state cross-border foci as 
SIZs. One of these is the Edo-Ondo SIZ, where we will work in collaboration with 

 
 

Page 68



MITOSATH and surveyed treatment coverage in 2016 has been very poor. A KAP 
survey should be conducted in the Edo/Ondo border LGAs to learn more to improve 
treatment coverage, and to enable the TCC team to understand the cultural differences 
and their influence on disease and health-seeking behaviors. Twice-per-year 
Mectizan treatment is recommended on both sides of the Edo-Ondo border. 
 
Conduct a reclassification survey in Edo, Delta, and Ebonyi using OV-16 prevalence to 
determine whether these states need to go to twice-per-year treatment and receive a 
new status on the NOEC map. 
 
Assess the remaining six hypoendemic onchocerciasis local government areas in 
SE/SS that are not yet slated for ivermectin treatment either for RB or LF. 
 
An effort should be made to identify the next TCC-assisted states ready to propose to 
NEOC for stop MDA surveys. To rapidly assess onchocerciasis transmission status, 
take a DBS for OV-16 ELISA in the 29 LF pre-TAS LGA surveys that are also RB 
endemic. 
 
In consultation with HQ, calibrate black fly collection on traps with nearby collections 
on human attractants so that ATP calculations are possible. 

 
Provide financial and administrative support for the 2018 NOEC meetings. 
 
Schistosomiasis (SCH) and Soil Transmitted Helminthiasis (STH): 
Conduct a statewide STH/SCH (urinary and intestinal) impact assessment in Plateau 
and Nasarawa that includes intensity of infection determinations. The survey should be 
conducted in the same villages that were visited in the original 2013 mapping exercise.  
Locate the lost baseline intensity data for Plateau from the 2013 ENVISION-supported 
survey (this data is present in the other states’ files). 
 
Consider an SCH/STH evaluation in Izumi Foundation supported areas in Edo and 
Delta. 
 
Consider multiple studies/publications: 1) The results of the impact analysis of baseline 
(2013) and impact 2018; 2) An analysis of maximum values versus averages for STH 
and schistosomiasis from the 2013 and 2018 surveys; 3) Comparison of three 
treatment approaches to reach out of school (but school aged) children and girls: a) 
teacher MDA, b) CDD MDA and c) combination MDA (teacher and CDD). 
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2018 Treatment and Training Objectives: NIGERIA 

River Blindness 
Annual UTG: 8,922,109 
Semiannual UTG: 25,142,700 

Lymphatic Filariasis 
Annual UTG: 20,125,329 

Schistosomiasis 
Annual UTG: 4,166,868 

Soil-Transmitted Helminths 
Annual UTG: 7,387,888 
Semiannual UTG: 3,934,098 

Training Objectives: 
CDDs: 67,225 
CSs: 9,459 
Teachers: 15,026 
FLHWs: 8,374 
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ETHIOPIA 
 
Summary:  In 2017, the RBEP assisted five regions in Ethiopia (Amhara, Benshangul-
Gumuz, Gambella, Oromia, and SNNPR, see Figure E1). The program provided 
17,780,204 river blindness treatments under the twice-per-year approach, 22% more than 
the 14,467,640 treatments given in 2016 (Figure E2).  A remaining challenge is to refine 
onchocerciasis mapping in areas formally deemed hypo-endemic as well as such areas 
deemed ecologically conducive for onchocerciasis transmission in the eastern part of 
Ethiopia.  
 
Cross-border coordination between Ethiopia and Sudan in the Special Intervention Zone 
of Galabat (Sudan) and Metema (Ethiopia) culminated with the demonstration (in accord 
with WHO guidelines) that transmission had been interrupted on both sides of the 
border.  MDA ended in most of the Metema, with the exception of a small area of 
localized transmission of the Wudi Gemzu locality. This entomologically positive ‘hot 
spot’ is now being treated with Mectizan® every three months. Staff from both ministries 
will keep each other informed as new results come in. 
 
The TCC Lymphatic Filariasis program continued assisting Ethiopia in its work toward 
eliminating that infection by providing 809,783 treatments in 2017 (Figure E6). The 
program also successfully completed TAS assessments in the Metema area, so that there 
was coordinated stop MDA between the LF and onchocerciasis programs in that part of 
western Amhara. Three woredas in Bench Maji zone (SNNPR) also passed their first 
TAS. 
 
Background: Rapid Epidemiological Mapping of Onchocerciasis (REMO) was 
conducted in Ethiopia in 2001 with support from the African Programme for 
Onchocerciasis. REMO identified and initially targeted 10 areas for treatment, primarily in 
the western part of the country, where the overall prevalence of onchocerciasis was 
estimated to be more than 40% (≥20% nodule rate).  The eastern extent of onchocerciasis 
transmission was never definitively determined. 
 
In 2012, The FMOH of Ethiopia declared the goal of elimination of onchocerciasis 
transmission by 2020.  The strategy to achieve the goal was primarily 1) completion of 
national mapping and 2) twice-per-year treatment in all areas (including hypo-endemic 
zones). 
 
Key 2017 elimination program partners with The Carter Center (TCC) in Ethiopia include 
the Federal Ministry of Health, The Lions Clubs International Foundation and the Lions 
Clubs of Ethiopia. Under the leadership of the Most Honorable World Laureate Dr. 
Tebebe Y. Berhan, the Lions Clubs of District 411-A play a key role in both the River 
Blindness and Trachoma Programs in the Lions-Carter Center SightFirst project areas of 
Ethiopia.  

The Ethiopia Onchocerciasis Elimination Expert Advisory Committee (EOEEAC):  
With the declaration of an elimination strategy in 2012, the EOEEAC was launched to 
provide recommendations to the FMOH on their national program. The committee is 
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composed of national and international experts. EOEEAC Chair Dr. Mark Eberhard 
(former director of the Division of Parasitic Diseases and Malaria at the CDC) stepped 
down at the end of 2017 and will be replaced in 2018 by Prof. Rory Post of Liverpool 
John Moores University.  Dr. Zerihun Tadesse (Ethiopia Country Representative of The 
Carter Center) serves as EOEEAC co-secretary with Mr. Nebiyu Negussu (FMOH NTD 
Coordinator).  At its October 2017 meeting, the EOEEAC recommended that MDA for 
onchocerciasis be stopped in the Metema subfocus of the Galabat/Metema cross 
border focus, except in the entomological hotspot of Wudi Gemzu, where vector black 
flies tested positive for onchocerca DNA on several occasions.  MDA will continue in 
Wudi Gemzu on a four-times-per year schedule.    
 
Treatments: The total number of treatments provided in 2017 was 17,780,204, which 
were all delivered semi-annually (Figure E2). Coverage of the UTG(2) reached 97%, 
considerably higher than the 80% reached in 2016. Geographic coverage was 100% of 
targeted villages (Figure E3). Carter Center-assisted treatments represented 77% of all 
ivermectin treatments given in Ethiopia in 2016. 
 
Training and Health Education: In accord with the terminology of the Ethiopian health 
system, CDDs are referred to as members of the Health Development Army (HDA) and 
CSs are grouped with Health Extension Workers (HEWs). Training was provided to 
225,094 community-directed distributors (HDA) in 2017, slightly less than 2016 (Figure 
E4). The percent of female members of the HDA was 59% in 2017, continuing the trend 
of increasing female participation that began in 2012 (Figure ES5). The average 
population per HDA was a remarkable 59 to 1, and all zones reached ratios below the 
target of 1 CDD per 100 population. 
 
A total of 76,686 community supervisors (HEW) were trained in 2017, overseeing an 
average of 3 HDAs each, on par with the preceding year. The proportion of community 
supervisors who are women dropped to 47% from 60% in 2016. The reason for this 
change was not explained. 
 
 
Lymphatic Filariasis (LF): The LF program in Ethiopia began in 2008 with GSK support, 
integrating LF with RB treatments (Shiferaw et al. 2011). The current Carter Center policy 
is to assist the FMOH’s LF program where possible, in those zones where RB is also 
endemic. Thus, as the RB program expands eastward with mapping activities into new, 
co-endemic areas, the LF program will likewise continue to grow in scope. The LF efforts 
began in the Gambella region and have expanded to LF/RB co-endemic zones in 
SNNPR, Beneshangul-Gumuz, and Amhara regions, increasing the UTG nearly tenfold. 
There were 809,783 treatments in 2017 (Figures E6 and E7).   Transmission Assessment 
Surveys (TAS-1) for stop LF MDA decisions were successfully conducted in portions of 
North Gondar and Bench Maji zones during 2017; a resulting nearly 350,000 LF 
treatments will be halted there in 2018. 
 
Other Integration Activities: In the North Gondar zone (Amhara region) the RB-LF 
integrated program works with Carter Center-assisted trachoma control activities. 

 
 

Page 83



2018 RECOMMENDATIONS FOR THE CARTER CENTER RBEP, ETHIOPIA 
 
Work toward a national target ratio of at least 1 CDD:50 people, 1 community 
supervisor:5 CDDs and 1 community supervisor per village. 
 
Onchocerciasis 
 
Publish in a peer reviewed journal the experience of bi-national collaboration in 
assessment of cross-border focus and the joint decision with Sudan for halting MDA in 
the cross border Special Intervention Zone (SIZ) between Galabat and Metema. 
 
Conduct epidemiological and entomological studies in the Wadi Gemzu ‘hot spot’ in the 
Metema sub-focus in accord with the recommendations of the EOEEAC. Results should 
be presented at the 2018 EOEEAC meeting. 
 
Launch four-times-per-year MDA in the Wadi Gemzu ‘hot spot’. 
 
In the mapping protocol to districts in potential eastern expansion zones, switch focus 
from children to resident adults with an MDA threshold ≥ 2%, in accord with 2017 WHO 
OTS recommendations. If treatments are needed in any new area these should be twice-
per-year. Interim mapping results should be reviewed at the October 2018 EOEEAC 
meeting.  Expand mapping activities as resources allow and in consultation with HQ and 
FMOH. 
 
Establish twice-yearly MDA in the 31 untreated ‘hypo-endemic’ districts identified by 
EOEEAC at its last meeting if additional data supports that those districts meet the 
threshold recommended by the WHO OTS of ≥ 2% OV-16 prevalence in adult residents.  
 
Complete PCR assessment of S. ethiopiense vectors in the laboratory in time for 
presentation at the 2018 EOEEAC meeting. 
 
Provide financial and administrative support for the 2018 EOEEAC meeting.   
 
Encourage EOEEAC to issue a press release following each meeting and the chair to 
brief the minister of health after each meeting. 
 
The program should address the 200,000 refugees from RSS in Gambella. 
 
Lymphatic Filariasis 
 
In consultation with HQ and FMOH- NTD secretariat, conduct pre-TAS and TAS 
studies in 2018. Pre-TAS studies should use only filarial antigen testing and not 
nocturnal mf assessments.  Consider obtaining DBS for OV-16 testing during pre-
TAS and TAS studies, if indicated. 
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2018 Treatment and Training Objectives: 
 

River Blindness 
Semiannual UTG(2) 17,896, 759 

Lymphatic Filariasis 
Annual UTG 1,435,414 

Training Objectives 
CDDs 204,492 
CSs 66,559 

 
 

 

 
 

Page 85



Fi
gu

re
 E

1

M
ap

 o
f R

B 
&

 L
F 

Ar
ea

s A
ss

is
te

d 
by

 T
he

 C
ar

te
r C

en
te

r

 
 

Page 86



Fi
gu

re
 E

2

Et
hi

op
ia

: H
is

to
ry

 o
f T

CC
-S

up
po

rt
ed

 M
ec

tiz
an

®
Tr

ea
tm

en
ts

 
by

 T
re

at
m

en
t R

eg
im

en

 -

 2
,0

00
,0

00

 4
,0

00
,0

00

 6
,0

00
,0

00

 8
,0

00
,0

00

 1
0,

00
0,

00
0

 1
2,

00
0,

00
0

 1
4,

00
0,

00
0

 1
6,

00
0,

00
0

 1
8,

00
0,

00
0

 2
0,

00
0,

00
0

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

1x
 P

er
 Y

ea
r

2x
 P

er
 Y

ea
r

 
 

Page 87



Fi
gu

re
 E

3

Ri
ve

r B
lin

dn
es

s:
 S

em
i-A

nn
ua

l T
re

at
m

en
ts

, 2
01

7

R
eg

io
n

Zo
ne

N
o.

 o
f 

D
is

tr
ic

ts
To

ta
l P

op
U

TG
 1

U
TG

 2
Tr

ea
tm

en
ts

 
U

TG
1 

Tr
ea

tm
en

ts
 

U
TG

2
Tr

ea
tm

en
ts

 
U

TG
 1

 &
 2

%
 

U
TG

 1
%

 
U

TG
 2

N
o.

  C
om

m
%

 C
om

m
Tr

ea
te

d

SN
N

PR
 

Ka
ffa

11
1,

15
1,

22
8 

96
7,

03
2 

1,
93

4,
06

3 
93

9,
17

7 
99

0,
26

7 
1,

92
9,

44
4 

97
 

10
0 

4,
71

8 
10

0 

Sh
ek

a
5

22
9,

01
3 

19
2,

37
1 

38
4,

74
2 

20
3,

79
2 

20
5,

22
9 

40
9,

02
1 

10
6 

10
6 

1,
39

1 
10

4 

Be
nc

h-
M

aj
i

11
84

1,
43

3 
70

6,
80

4 
1,

41
3,

60
7 

68
6,

12
7 

72
9,

48
2 

1,
41

5,
60

9 
97

 
10

0 
3,

02
8 

10
0 

D
aw

ur
o

6
52

1,
13

8 
43

7,
75

6 
87

5,
51

2 
44

5,
73

5 
47

8,
76

2 
92

4,
49

7 
10

2 
10

6 
2,

02
9 

10
0 

Ko
nt

a
1

12
4,

16
3 

10
4,

29
7 

20
8,

59
4 

98
,6

65
 

10
4,

85
8 

20
3,

52
3 

95
 

98
 

49
9 

10
0 

Ye
m

Sp
e.

 
1

86
,4

75
 

72
,6

39
 

14
5,

27
8 

68
,3

84
 

72
,4

59
 

14
0,

84
3 

94
 

97
 

52
3 

10
0 

O
ro

m
ia

 
Ill

ub
ab

or
24

1,
62

7,
16

1 
1,

36
6,

81
5 

2,
73

3,
63

0 
1,

38
4,

05
7 

1,
41

4,
73

3 
2,

79
8,

79
0 

10
1 

10
2 

8,
35

7 
10

0 

Ji
m

m
a

19
3,

41
4,

50
7 

2,
86

8,
18

6 
5,

73
6,

37
2 

2,
94

7,
72

6 
3,

02
2,

58
3 

5,
97

0,
30

9 
10

3 
10

4 
15

,8
34

 
10

0 

Am
ha

ra
 

N
or

th
 

G
on

da
r 

8
99

8,
52

1 
83

8,
75

8 
93

7,
73

7 
86

9,
54

0 
98

,3
52

 
96

7,
89

2 
10

4 
10

3 
6,

37
8 

10
0 

Aw
i

11
1,

09
0,

43
9 

91
5,

96
9 

1,
83

1,
93

8 
96

8,
23

2 
99

2,
98

4 
1,

96
1,

21
6 

10
6 

10
7 

6,
43

6 
10

0 

B
en

sh
an

gh
ul

G
. 

M
et

ek
el

7
39

7,
03

7 
33

3,
51

1 
66

7,
02

2 
35

1,
05

8 
36

0,
04

4 
71

1,
10

2 
10

5 
10

7 
2,

54
8 

10
0 

G
am

be
lla

 

Ag
nu

w
a

5
11

5,
31

8 
96

,8
67

 
19

3,
73

4 
10

8,
93

0 
10

8,
09

4 
21

7,
02

4 
11

2 
11

2 
  

27
3 

10
5 

M
ez

he
ng

2
84

,3
64

 
70

,8
66

 
14

1,
73

2 
66

,1
11

 
63

,6
40

 
12

9,
75

1 
93

 
92

 
19

8 
10

0 

Ita
ng

1
48

,1
14

 
40

,4
16

 
80

,8
32

 
41

,4
45

 
43

,8
42

 
85

,2
87

 
10

3 
10

6 
90

 
10

0 

To
ta

l
14

11
2

10
,7

28
,9

11
 

9,
01

2,
28

5 
17

,2
84

,7
92

 
9,

17
8,

97
9 

8,
68

5,
32

9 
17

,8
64

,3
08

 
10

2 
10

3 
52

,3
02

 
10

0 

G
am

be
lla

 R
ef

ug
ee

s 
R

x:
 1

93
, 1

12

 
 

Page 88



Fi
gu

re
 E

4

Et
hi

op
ia

: C
om

m
un

ity
 D

ire
ct

ed
 D

is
tr

ib
ut

or
s (

CD
Ds

*)
 a

nd
 

Co
m

m
un

ity
 S

up
er

vi
so

rs
 (C

Ss
*)

 T
ra

in
ed

 (2
00

5 
–

20
17

) 
in

 C
ar

te
r C

en
te

r-
As

si
st

ed
 A

re
as

 -

 5
0,

00
0

 1
00

,0
00

 1
50

,0
00

 2
00

,0
00

 2
50

,0
00

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

C
D

D
s

C
Ss

 
 

Page 89



Fi
gu

re
 E

5

Et
hi

op
ia

: T
ra

in
in

g 
of

 C
om

m
un

ity
 D

ire
ct

ed
 D

ru
g 

Di
st

rib
ut

or
s:

20
01

 –
20

17
 a

nd
 P

er
ce

nt
ag

e 
Fe

m
al

e

59

010203040506070809010
0

0

20
,0

00

40
,0

00

60
,0

00

80
,0

00

10
0,

00
0

12
0,

00
0

14
0,

00
0

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

Percentage Female

Number Trained

Fe
m

al
e

M
al

e
%

 F
em

al
e

 
 

Page 90



Fi
gu

re
 E

6

Et
hi

op
ia

: H
is

to
ry

 o
f T

CC
-S

up
po

rt
ed

 L
ym

ph
at

ic
 F

ila
ria

si
s T

re
at

m
en

ts

0

50
0,

00
0

1,
00

0,
00

0

1,
50

0,
00

0

2,
00

0,
00

0

2,
50

0,
00

0

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

Ta
rg

et

 
 

Page 91



Fi
gu

re
 E

7

Ly
m

ph
at

ic
 F

ila
ria

si
s T

re
at

m
en

ts
 -

20
17

R
eg

io
n

Zo
ne

# 
of

 
D

is
tr

ic
ts

 

# 
of

 
C

om
m

-
un

iti
es

To
ta

l 
Po

pu
la

tio
n 

20
17

El
ig

ib
le

 P
op

# 
pe

op
le

 
tr

ea
te

d 

%
 

tr
ea

te
d 

(U
TG

)

N
o.

  o
f 

C
om

m
-

un
iti

es
 

tr
ea

te
d

%
 o

f 
C

om
m

-
un

iti
es

 
tr

ea
te

d

SN
N

PR
Be

nc
h-

M
aj

i
6 

2,
65

7 
45

7,
93

7 
38

4,
66

7 
41

1,
59

4 
10

7%
 

26
57

10
0%

Da
w

ur
o

1 
32

1 
77

,0
11

 
64

,6
90

 
69

,3
03

 
10

7%
 

32
1

10
0%

Am
ha

ra
Aw

i
3 

1,
50

4 
28

7,
78

1 
24

1,
73

6 
24

3,
02

7 
10

1%
 

15
04

10
0%

Be
ns

ha
ng

ul
G

.
M

et
ek

el
2 

45
9 

90
,4

33
 

75
,9

64
 

85
,8

59
 

11
3%

 
45

9
10

0%

G
am

be
lla

Ag
nu

w
a

4 
23

8 
69

,9
05

 
58

,7
20

 
56

,9
66

 
97

%
 

23
8

10
0%

M
ez

he
ng

2 
19

8 
86

,3
04

 
72

,4
96

 
63

,6
40

 
88

%
 

19
8

10
0%

Ita
ng

Sp
. 

W
or

ed
a

1 
90

 
49

,2
21

 
41

,3
45

 
43

,8
42

 
10

6%
 

90
10

0%

To
ta

l
19

 
5,

46
7

1,
11

8,
59

3 
93

9,
61

8 
97

4,
23

1 
10

4%
 

5,
46

7
10

0%

N
ot

e:
 N

o.
 o

f t
re

at
m

en
ts

 in
 N

or
th

 G
on

da
r a

nd
 B

.M
aj

ir
ed

uc
ed

 d
ue

 to
 th

e 
st

op
 M

D
A 

fo
llo

w
in

g 
TA

S
. 

 
 

Page 92



ANNEX 1: BACKGROUND 

Human onchocerciasis, an infection caused by the parasitic worm Onchocerca volvulus, 
causes chronic skin disease and severe itching, as well as eye lesions that can progress 
to visual loss or complete blindness. The worms live in fibrous ‘nodules’ that often can be 
felt just under the skin. Onchocerciasis is transmitted by small black flies that breed in 
rapidly flowing rivers and streams, thus leading to the common name for the disease, 
“river blindness.” The World Health Organization (WHO) estimates that approximately 
37.2 million people are infected and 770,000 are blinded or severely visually impaired in 
31 endemic countries. Approximately 190 million people live in endemic areas worldwide 
and are therefore at risk of infection; more than 99.9% of those at risk are in sub-Saharan 
Africa. Periodic mass drug administration (MDA) with oral Mectizan® (ivermectin, donated 
by Merck) tablets prevents eye and skin disease caused by O. volvulus, and may also be 
used to reduce or even interrupt transmission of the disease depending on the duration 
and frequency of treatment, the efficiency of the vector, and the extent of the infected 
population, the vector, and MDA distribution programs. 
 
The Carter Center (TCC) River Blindness Elimination Program (RBEP) is dedicated to 
safe and sustainable mass distribution of Mectizan® (together with health education) to 
eliminate onchocerciasis transmission. The distinction between control (of disease) and 
elimination (of transmission) is important. In the control approach, Mectizan® is distributed 
only in areas where the eye and skin disease from the infection is greatest (the so-called 
meso/hyperendemic areas).  In control programs, MDA will likely need to continue 
indefinitely because onchocerciasis transmission persists, and people continue to get 
new infections (‘open system’); sustainability of control programs and indefinite 
effectiveness of the drug are vital in this scenario. In the elimination approach, Mectizan® 
treatment is used more intensively to ‘close the system’ so that transmission can 
eventually be broken. At a point when the residual parasites in the human population are 
so compromised as to be unable to recover their reproductive capacity, MDA can be 
stopped because there is no animal or environmental reservoir of infection. Before 2013, 
the elimination of onchocerciasis was the program goal in the Americas, Uganda and 
Sudan, but not in Nigeria and Ethiopia. By 2013, national onchocerciasis transmission 
elimination had become the stated goal of all the governments where RBEP assists. At 
that time, RBEP set a new goal to stop transmission in all its assisted areas. Of note, we 
advocate for our programs to cooperate and integrate, when possible, with the national 
Lymphatic Filariasis (LF) programs of these countries (in Africa), which also use MDA 
with Mectizan®.  We also seek interruption of transmission of LF in all areas TCC assists. 
 
A historical barrier to treatment in some parts of Nigeria where The Carter Center works 
has been co-endemicity of a parasite called Loa loa; Mectizan® treatment in a person with 
high Loa loa parasite loads (>20,000 Loa loa microfilaria per ml blood) can result in 
serious adverse reactions, with complications that can lead to coma or death. In 
partnership with the federal and local governments of Nigeria, The Carter Center 
conducted a large survey in Nigeria in 2016 using a recently developed technology called 
the ‘LoaScope’ and determined that microfilaria levels of Loa loa were not sufficient in our 
supported areas to preclude treatment (of over 10,000 persons examined with the 
LoaScope, the highest count observed was under 12,000 per ml blood). Our results 
(published in 2018 by Emukah et al. in the AJTMH) were reviewed by the Mectizan® 
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ANNEX 1: BACKGROUND - continued 
 

Expert Committee and the Federal Ministry of Health of Nigeria.  Both gave their 
permission to use ivermectin MDA treatment in Loa loa areas in Nigeria that are 
ivermectin-naïve and hypoendemic for onchocerciasis as a result of our work. 
 
A major focus of The Carter Center is reaching the best possible treatment coverage, 
monitored through routine monthly reports by assisted programs, periodic coverage 
surveys, and impact on RB transmission indicators. Annex 3 is a discussion of this 
reporting process, as well as treatment indices used by the program and in this report. 
Important coverage terms include the Ultimate Treatment Goal (UTG), which is the total 
(program census-based) number of treatment-eligible people living in a program area 
(persons >5 years of age). UTG(2) and UTG(4) is the multiplication of the UTG by 2 or 
by 4, respectively, and are used by elimination programs in areas where semi-annual or 
quarterly treatments are required to break transmission; and full coverage, which is 
defined as >90% achievement of the UTG, UTG(2), or UTG(4) (85% for OEPA).  
 
Mectizan® tablets are distributed in Africa at the community level by grassroots 
community volunteers known as Community Directed Distributors (CDDs) through a 
process known as Community Directed Treatment with Ivermectin (CDTI). CDTI was 
perfected by the Tropical Disease Research program of WHO and was broadly introduced 
into the African Programme for Onchocerciasis Control’s (APOC’s) supported project 
areas throughout Africa in the late 1990’s. In some areas, The Carter Center’s RBEP 
focuses on “kinship/family/neighborhood-enhanced CDTI,” an approach that seeks to 
train more CDDs than is done in classic CDTI, and which TCC developed and pioneered 
in Uganda. In kinship-enhanced CDTI, CDDs serve within their own kinships/family or 
neighborhoods, and decisions and treatments activities are handled at that sub-
community level. A similar approach is used in Ethiopia, where the Health Development 
Army (HDA) system is based in communities’ Health Development Units, with five 
households/families of about 30 people served by at least one CDD from the HDA. The 
ratio of CDD per population that our programs have pursued historically has been at least 
1 CDD per 100 persons to be treated. Ethiopia, using its Health Development Army, has 
moved towards supporting a ratio of 1 CDD per 30 persons. Uganda is steadily increasing 
its concentration of CDDs with an ultimate goal of 1:34 persons. 
 
Our MDA strategy seeks to increase the active participation of members of affected 
communities by: 1) training as many inhabitants of endemic villages as possible to serve 
as distributors; 2) encouraging the involvement of women; 3) reducing the demand for 
financial or other “incentives”; and 4) allowing community members to choose their own 
distributors and the time and location of treatments. Monitoring indices of the kinship 
approach include: 1) community selection of CDDs in every kinship/neighborhood zone 
in the community; 2) sustained treatment coverage of at least 90% of treatment-eligible 
persons; 3) increasing involvement of women as CDDs; and 4) the presence of at least 
two community-selected supervisors in every community.  
 
The CDDs and community supervisors are often also highly engaged in other community-
based health interventions, such as water provision and sanitation, malaria control, 
immunization, and integrated NTD control efforts. 
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ANNEX 2: A Timeline of the River Blindness Campaign at The Carter 
Center 
 

• 1991: The River Blindness Foundation (RBF) is launched by philanthropists John and 
Rebecca Moores of Houston, TX.  RBF quickly becomes the largest source of 
support for Mectizan® distribution activities, funding NGOs such as Sightsavers, 
Helen Keller International, the International Eye Foundation, CBM, and others.  It also 
launches the OEPA initiative in the Americas and supports the WHO-NGO 
coordination office for onchocerciasis in Geneva. 

• 1996:  The Carter Center (TCC) assumed country program activities of RBF in the 
Americas, Nigeria, Cameroon, Sudan, and Uganda. (Ethiopia started in 2001.)  Dr. 
Frank Richards is seconded from CDC to TCC as its RB technical director.  RBF 
formally closes, and program funding in Africa becomes the responsibility of the 
newly launched the African Programme for Onchocerciasis Control (APOC), which 
was jointly developed by NGOs (including RBF and TCC), WHO, and the World Bank 
with bilateral and multilateral donors. 

• 1998:  Richards, with other TCC authors (Miri and Sauerbrey), writes about 
opportunities for RB elimination in a special edition of the Bulletin of WHO entitled 
"Global Disease Elimination and Eradication as Public Health Strategies". He also 
writes about the history of launching of the OEPA initiative (Bull PAHO). 

• 2000:  OEPA needs a ‘definition of success’ endorsed by WHO; with a push from 
President Carter to WHO DG H Gro Brundland, WHO agrees to hold an important 
meeting to establish certification criteria for onchocerciasis elimination (WHO 2001), 
which had great utility for programs in the Americas and Uganda. Richards, writing in 
The Lancet, notes the importance of the LF program in advancing the RB elimination 
agenda. 

• 2002:  The Carter Center and WHO (with Gates Foundation support) co-host the 
Conference on RB Eradicability that concludes RB can be eliminated in the Americas 
but not yet throughout Africa with current tools (ivermectin alone). The challenge is 
noted of the parasite Loa loa, which occurs in some areas that have RB: ivermectin 
given to a person having Loa loa infection can result in severe nervous system 
reactions, including coma. The conference calls for further study in Africa and for 
implementers to ‘go for transmission elimination’ in Africa where feasible (Dadzie 
2003). The Gates Foundation, in part as a result of the findings of the conference, 
shortly thereafter provide major grants to TCC in support the OEPA program and TDR 
to study using Mectizan® alone to eliminate onchocerciasis transmission in Mali and 
Senegal. 

• 2003:  Richards co-authors a paper on mass treatment decision-making in Loa loa 
areas where onchocerciasis occurs (Addis 2003). 

• 2005:  Paper published by Hopkins, Richards, and Katabarwa ("Whither 
Onchocerciasis Control in Africa?") challenges the feasibility of indefinite RB control 
in Africa without continued external support; calls for governments to do more to fund 
their programs; and calls for further research into RB elimination in Africa (Hopkins 
2005). 

• 2006:  TCC agrees to assist Sudan’s declaration of national elimination, starting with 
enhanced efforts in the Abu Hamad focus on the River Nile (Higazi 2011, 2013). 
 

• 2007:  TCC’s International Task Force for Disease Eradication reviews RB eradicability 
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ANNEX 2: A Timeline of the River Blindness Campaign at The Carter 
Center - continued 
and notes evidence that ivermectin alone may interrupt transmission in Africa, but that 
the challenge of Loa loa needs to be resolved. (WHO 2007). TCC/RBP agrees to 
assist Uganda in its new goal of national RB elimination. 

• 2008: The Carter Center provides technical and financial assistance to help establish a 
national onchocerciasis expert advisory committee in Uganda with seed support from 
Mr. John Moores. 

• 2009:  A key Gates Foundation-supported WHO/TDR study by Diawara (2009) 
conducted in Senegal and Mali (derived as an outcome of the 2002 Conference on 
Eradicability) proves RB elimination is possible with 17 years of ivermectin alone 
under some conditions in Africa. Gates, MDP, TCC, and APOC all call for "Shrinking 
the Map" in Africa (WHO 2009). Rakers (TCC/RBP) reports that RB programs in 
Nigeria would collapse without external support, questioning the ‘sustainability’ theory 
(The Lancet 2009). 

• 2010:  TCC reports considerable success in RB elimination efforts in the Americas 
(series of Weekly Epidemiological Record articles) and parts of Africa. However, 
Katabarwa (TCC/RBP) notes a need to expand treatment into the so-called 
hypoendemic areas excluded by APOC’s treatment strategies. He also challenges the 
Diawara report by noting failures of once-per-year treatment with ivermectin alone for 
17 years in TCC-assisted North Province, Cameroon; TCC calls for twice-per-year 
treatment in these areas (Katabarwa 2011). At an international conference, TCC 
reports an analysis of the impact of annual ivermectin and albendazole (for lymphatic 
filariasis) on onchocerciasis transmission elimination in many areas of Plateau and 
Nasarawa States of Nigeria.  

• 2011:  TCC’s International Task Force for Disease Eradication (ITFDE) reviews the RB 
and LF elimination efforts in Africa, applauds the move by APOC from RB control to 
elimination, and calls for better coordination of RB and LF interventions as well as with 
malaria bed net distribution efforts (Weekly Epidemiological Record 2011). An expert 
committee (with Frank Richards, the TCC RBP Director, as a member), meeting under 
the auspices of the World Bank, recommends an elimination goal for ten African 
countries by 2020, including Nigeria, Uganda, and Ethiopia. In late 2012, the World 
Bank/APOC governing board recommends onchocerciasis elimination now be APOC’s 
goal. 

• 2012:  Sudan announces interruption of transmission in Abu Hamad Focus (Higazi 
2013). TCC’s River Blindness Program obtains our Board of Trustees’ approval for an 
eight-year plan to interrupt RB transmission everywhere we assist by 2020. WHO 
sends a verification team to Colombia to determine if the country has eliminated 
onchocerciasis. 

• 2013:  The name of TCC’s River Blindness Program changes to The Carter Center’s 
River Blindness Elimination Program (RBEP) to reflect the paradigm shift to focusing 
efforts on eliminating RB transmission everywhere we work. Colombia is the first 
country in the world verified by WHO to be free of onchocerciasis. Ecuador applies to 
WHO for verification of elimination. 
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ANNEX 2: A Timeline of the River Blindness Campaign at The Carter 
Center - continued 
 

• 2014:  WHO verifies that Ecuador has eliminated onchocerciasis. ITFDE reviews 
RB/LF in Africa again (WER 2014). The Carter Center provides technical and financial 
assistance to help establish a national onchocerciasis expert advisory committee in 
Ethiopia. 

• 2015:  WHO verifies that Mexico has eliminated onchocerciasis, and Guatemala 
requests verification. The Carter Center provides technical and financial assistance to 
help establish a national onchocerciasis expert advisory committee in Nigeria. Sudan 
announces that transmission has been eliminated in Abu Hamad Focus. 

• 2016: WHO verifies that Guatemala has eliminated onchocerciasis transmission. 
Uganda declares river blindness transmission eliminated in four foci. The Carter 
Center celebrates its ½ billionth treatment for NTDs.  Nigeria Onchocerciasis Expert 
Committee (NOEC) releases a plan of action for elimination of river blindness in 
Nigeria, and The Carter Center is selected as a semi-finalist in the MacArthur 
Foundation’s 100&Change grant competition with a proposal to support the NOEC 
plan.  Unfortunately, the MacArthur money is not obtained. 

• 2017: This was the most successful year ever for numbers of RBEP-assisted 
Mectizan® treatments (over 55 million) delivered.  It was also remarkable for decisions 
to stop treatments at the end of 2017 in 3.8 million persons resident in RBEP-assisted 
areas in three African countries (Ethiopia, Nigeria, and Sudan). Sudan and Ethiopia 
jointly declared a stop ivermectin MDA decision for 1.2 million persons in the cross-
border Galabat/Metema onchocerciasis transmission zone. Nigeria determined that 
MDA for river blindness could be halted among 2.2 million persons in Plateau and 
Nasarawa States.  Uganda will halt MDA among 421 thousand persons in two foci.  To 
the best of our knowledge, this is the largest number of persons in whom RB MDA has 
been stopped in a given year.  Overall, our RB elimination partnership has enabled 6.5 
million people in nine countries on two continents to reach a point where they no 
longer need Mectizan® treatment.   
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ANNEX 3: The Carter Center RBEP Reporting Processes 

At-risk Villages (ARVs): An epidemiological mapping exercise is a prerequisite to 
identifying at-risk villages (ARVs) for mass Mectizan® treatment programs. The 
assessment techniques used in the mapping exercise in Africa varies from those used in 
the Americas. An overview of the two approaches follows. 
 
In much of Africa, a staged village sampling scheme called Rapid Epidemiological 
Mapping of Onchocerciasis (REMO) was executed with assistance from WHO to define 
endemic “zones” that should capture most or all villages having onchocercal nodule rates 
≥ 20% in adults (which roughly corresponds to a microfilariae in skin prevalence ≥ 40%) 
for mass treatment. The mapping strategy is based on studies that have shown that most 
ocular and dermal morbidity from onchocerciasis occurs in villages where the nodule 
prevalence exceeds 20%.  
 
In the first stage of REMO, survey villages are selected based on a review of large-scale 
maps of areas that appear to be environmentally able to support black fly breeding and, 
therefore, transmission of O. volvulus. In the second stage, the survey villages are visited 
by field teams and a convenience sample of 30-50 adults are examined (by palpation) 
for characteristic onchocercal nodules. The mean nodule prevalence for each village 
sample was mapped using topographical maps and geographic information systems 
(GIS), and the map was used to define endemic zones called ‘community directed 
treatment with ivermectin (CDTI) treatment zones.’ These zones typically are defined by 
sample villages having nodule prevalence of ≥20%.  
 
All villages within the CDTI treatment zone are initially offered mass Mectizan® treatment 
annually. The approach of REMO excludes some areas from CDTI where there is 
onchocerciasis, but nodules rates were under 20% (the so-called “hypoendemic areas”). 
Here it is important to note again that not all persons infected with onchocerciasis (as 
defined by their having microfilariae in their skin) do not have nodules.  On average, 
nodule prevalence is 50% of mf prevalence, although this varies by geographical 
location.  Villages in hypoendemic areas with nodule rates of <20% could still have 30% 
prevalence of onchocerciasis when measured by microfilarial prevalence. 
 
As the policy in Africa continues to shift towards elimination (all Carter Center-supported 
countries have an elimination policy), the role of hypoendemic areas in O. volvulus 
transmission is being critically re-examined. The River Blindness Elimination Program 
(RBEP) contributes to this area of investigation in our assisted areas. Based on evidence 
we have collected, we firmly believe that transmission occurs in many hypoendemic 
areas and that they must therefore be promptly reassessed and, if necessary, treated 
with CDTI under the elimination approach.   
 
Any areas not yet mapped in the countries we support (and some of those where the 
mapping is outdated) have launched new field exercises based on the mapping 
guidelines of that country’s national onchocerciasis elimination committee (typically 
serology in children).  The WHO Onchocerciasis Technical Subcommittee (OTS) in 2017 
suggests that Ov16 testing be used for such mapping, and that a seroprevalence > 2% 
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ANNEX 3: The Carter Center RBEP Reporting Processes - continued 

in adult residents be used as the indication for launching mass drug administration.  
There are as of yet no hard data to support this recommended threshold. 
 
In the Americas, the goal from early on has been to eliminate O. volvulus transmission.  
As a result, all endemic villages are offered mass Mectizan® treatment activities every 
three or six months. The OEPA program casts a much broader net for mass treatment, 
and the African concept of excluding hypoendemic villages has never been accepted. 
For the Americas, where the endemic foci are characteristically smaller and more defined 
than in Africa, every village in known or suspected endemic areas has a rapid 
epidemiological assessment of 50 adults, who have both nodule examinations and 
superficial skin biopsies to identify O. volvulus microfilaria in skin. Villages in which one 
or more persons are positive (sample prevalence ≥ 2%) are considered “at-risk” and are 
recommended for the mass treatment campaign. Thus, the cutoff prevalence for 
treatment is much lower for the Americas compared to Africa until recently, when 
elimination in Africa became the focus. 
 
Data Reporting: The Carter Center country program offices report monthly to The Carter 
Center headquarters in Atlanta. These reports include: 1) number of villages and persons 
treated during the previous month (treatment reports are updated quarterly for the 
Americas); 2) the status of the Mectizan® tablet supply; 3) training and health education 
activities; 4) epidemiological assessment, research, and program monitoring activities; 
and 5) administrative issues. Standardized tables and graphs are used across programs. 
The reported treatment data originate from village-level records and are prepared during 
mass treatment activities and carried out by village distributors (Africa) or national 
Ministry of Health (MOH) personnel (Americas).  
 
The accuracy of these reports is routinely confirmed with random spot checks performed 
primarily by Carter Center and MOH personnel, supplemented by a standardized 
treatment coverage monitoring surveys based on statistical sampling methods with 
household questionnaires administered by The Carter Center and MOH staff. Summary 
reports of numbers of villages and persons treated are compiled at the district level and 
forwarded (whenever possible through MOH surveillance and reporting channels) to both 
headquarters of the national onchocerciasis programs and the national Carter Center 
offices. In the Americas, the MOHs of Venezuela and Brazil report their treatments 
quarterly to the OEPA office in Guatemala City, which then provides a combined regional 
report to The Carter Center and to the Program Coordination Committee (PCC), 
InterAmerican Conference on Onchocerciasis (IACO) and the Pan American Health 
Organization (PAHO)/World Health Organization (WHO) in its regular meetings; OEPA 
updates are provided annually in WHO’s Weekly Epidemiological Record (WER) articles 
(See Annex 9 for references to these publications). African MOHs report their annual 
results directly to WHO. 
 
The data from monthly reports are supplemented with additional information at the annual 
Carter Center River Blindness Elimination Program Review held during the first quarter 
of the following year. At these reviews, all Carter Center program directors and partners 
convene to finalize treatment figures for the previous year and establish new treatment 
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ANNEX 3: The Carter Center RBEP Reporting Processes - continued 

objectives for the coming year. Data on Mectizan® treatments provided by other 
programs/partners operating in other parts of Carter Center-assisted countries also are 
discussed (if these data are available), as well as results from research initiatives. The 
Carter Center reports its final treatment figures to the Mectizan Donation Program (MDP), 
Merck, and the NGDO Onchocerciasis Coordination Group.  The countries report their 
results to WHO through their national Ministries of Health. 
 
RBEP Treatment Indices: Treatments are reported (see Figure ES5) as number of 
persons and number of at-risk villages (ARVs) treated for the month by district, focus, 
region, state, or zone, depending on the geographical stratification of the country. 
Cumulative treatment figures for the year are compared to Ultimate Treatment Goals 
(UTGs), i.e., the eligible at-risk population that is targeted.  Treatment coverage is 
calculated with treatments as the numerator and UTG as the denominator. UTG figures 
typically increase by about five percent annually to account for normal population growth.  
 
The eligible populations of at-risk villages (ARVs) targeted for active mass distribution 
receive community-wide Mectizan® treatment. The eligible at-risk population includes all 
persons living in ARVs who are eligible to receive Mectizan® (i.e., those who are either 
≥5 years of age, ≥15 kg in weight, or ≥90 cm in height, and who are in good health). 
Although RBEP mass treatment activities exclude pregnant women, these women should 
be treated later during the treatment year (treatment may be given one week or more 
after parturition); therefore, all adult women are included in the UTG calculation. In 
practice, the UTG is established by ARV census from the most recent treatment rounds. 
The UTG is expected to be the same figure used in the annual request for tablets 
submitted to the Mectizan Donation Program. WHO uses total population as their 
treatment denominator, so RBEP routinely reports both coverage of eligible population 
(UTG) and coverage of total population (“therapeutic coverage”) to satisfy those 
program’s needs. The rationale for RBEP’s focus on the UTG denominator has been 
published (Richards et al., American Journal of Tropical Medicine and Hygiene 2001; 
65:108-14). In general, total population coverage is 18-20% less than UTG (eligible) 
population coverage, in accord with population pyramids in areas being served, where 
approximately 20% of the population is under 5 years of age or otherwise (sick or 
pregnant) ineligible for Mectizan® treatment (see example below, Nigeria). 
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ANNEX 3: The Carter Center RBEP Reporting Processes - continued 

1 
The UTG(2) and UTG(4) denominators are used by elimination programs where 
semiannual or quarterly treatments are delivered: the values are twice or four times the 
UTG and represent treatments targeted for the year, not persons. Full coverage in once-
per-year treatment areas is defined as 90% achievement of the UTG.  Full coverage for 
elimination programs is 90% of the UTG(2) in African projects, and 85% of the UTG(2) 
or UTG(4) for OEPA. The differences in full coverage thresholds result from varying 
recommendations by the African and American expert committees.  
 
In post-treatment scenarios, passive treatments with Mectizan® are provided when 
patients present themselves in clinics within towns of endemic districts, where large 
sections of the population are highly mobile and are often from non-endemic areas.  
 

                                                 
1 Source: CIA Factbook. https://www.cia.gov/library/publications/the-world-factbook/geos/ni.html.  
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ANNEX 4: List of Program Review Participants (*attendees of all 21 Reviews) - continued 
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ANNEX 5: AGENDA

09:00

9:15-10:00

10:00-10:05 Welcome Dr. Dean Sienko
10:05-10:30 Overview and Introduction Dr. Frank Richards
10:30-10:55 Special Intervention Zones: Brazil-Venezuela Border (The Yanomami)
10:55-11:05 Discussion

11:05-11:35 Group Photo and Coffee Break

11:35-12:05 Special Intervention Zones: Ethiopia and Sudan - Stop MDA Dr. Zerihun Tadese
12:05-12:15 Discussion Mr. Asam Zroug
12:15-12:30 Special Intervention Zones: Uganda and DRC
12:30-12:40 Discussion

12:50-2:20

2:20-2:50 Nigeria: Assessments to Stop RB MDA in Plateau & Nasarawa
2:50-3:00 Discussion

3:00-3:40
Nigeria: Elimination of LF & Upcoming SCH/STH Assessments in 
Plateau/Nasarawa

3:40-3:50 Discussion

3:50-4:00 Summary Table of Stop MDA for RB and LF in RBEP 
4:00-4:10 Discussion

04:10

04:15

05:30

Shuttle Pickup at Hotel

Twenty-Second Annual Carter Center River Blindness Elimination
Program Review Agenda

Wednesday, March 14 - Friday, March 16, 2018
The Carter Center, Atlanta GA

Day 1: Wednesday, March 14, 2018

Continental Breakfast

Chair: Dr. Frank Richards

Ms. Alba Lucia Morales

Dr. Moses Katabarwa

12:40-12:50 Huffington Post: Virtual Reality Paul Josephson

Atlantic Station Shopping Trip - Pickup from Hotel

Lunch and Huffington Post Virtual Reality Viewing

Dr. Emmanuel Miri

Dr. Abel Eigege

Ms. Emily Griswold

Session Adjourned 

Shuttle Departs for Hotel
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ANNEX 5: AGENDA - Continued

Printed: 8/31/18 10:58

08:00

8:30-9:00

9:00-9:30 Nigeria: Treatments-Southeast and Plateau/Nasarawa States
9:30--9:45 Discussion

9:45-10:00 Comparison of Coverage Survey Methodologies
10:00-10:10 Discussion

10:10-10:40

10:40-11:10 Nigeria: Training, Integration & Community Ownership
11:10-11:20 Discussion
11:20-11:35 Nigeria: LF Elimination: What's Next After Passing TAS-3?
11:35-11:45 Discussion
11:45-12:00 Nigeria: Impact - LF Treatment on Hypo-endemic Onchocerciasis
12:00-12:10 Discussion

12:10-1:40

1:40-1:55 Nigeria: OV16 Results - Loa loa  Study
1:55-2:00 Discussion
2:00-2:30 Ethiopia: Treatments and Impact
2:30-2:40 Discussion

2:40-3:10 Ethiopia: Training, Integration & Community Ownership
3:10-3:25 Discussion

3:25-3:55

3:55-4:25 Ethiopia: NTD Integration
4:25-4:35 Discussion
4:35-5:05 WHO: Onchocerciasis Update with Focus on Mapping
5:05-5:15 Discussion

05:15

05:15

07:15

Shuttle Pickup at Hotel

Twenty-Second Annual Carter Center River Blindness Elimination
Program Review Agenda

Wednesday, March 14 - Friday, March 16, 2018
The Carter Center, Atlanta GA

Day 2: Thursday, March 15, 2018

Mr. Aderajew Mohammed

Continental Breakfast

Morning Session Chair: Dr. Mauricio Sauerbrey

Dr. Cephas Ityonzughul

Ms. Emily Griswold

Coffee Break

Dr. Adamu Sallau

Dr. Gregory Noland

Ms. Emily Griswold

Lunch

Afternoon Session Chair: Ms. Peace Habomugisha

Ms. Lindsay Rakers

Shuttle Departs for Hotel

Dr. Zerihun Tadesse

Coffee Break

Mr. Nebiyu Negussu

Dr. Paul Cantey

Session Adjourned

Reception: The Carter Center "Jimmy Carter Museum & Library" Lobby
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ANNEX 5: AGENDA - Continued

08:00

8:30-9:00

9:00-9:30 Uganda: Treatments and Impact
9:30--9:45 Discussion

9:45-10:15 Uganda: Training, Integration & Community Ownership
10:15-10:30 Discussion

10:30-11:00

11:00-11:15 The Hot Spot in Ethiopia
11:15-11:25 Discussion
11:25-11:55 Sudan: Treatments and South Darfur Challenges: Radom and Blue Nile
11:55-12:10 Discussion

12:10-1:40

1:40-2:10 OEPA: Overview 2017
2:10-2:30 Discussion
2:30-3:00 Modeling update (with report on Gates Modeling Consortium)
3:00-3:20 Discussion

3:20-3:50

3:50-4:20 Mectizan Donation Program: Update with Presentation on IDA
4:20-4:40 Discussion

4:40-5:10 Summary and Closure of the Twenty-Second Session Dr. Frank Richards

05:10

05:15

Prof. Rory Post

Twenty-Second Annual Carter Center River Blindness Elimination
Program Review Agenda

Wednesday, March 14 - Friday, March 16, 2018
The Carter Center, Atlanta GA

Day 3: Friday, March 16, 2018

Shuttle Pickup at Hotel

Continental Breakfast

Morning Session Chair: Dr. Zerihun Tadesse

Dr. Edridah Tukahebwa

Ms. Peace Habomugisha

Coffee Break

Dr. Yao Sodahlon

2018 Carter Center River Blindness Elimination Program Review Adjourned

Shuttle Departs for Hotel

Dr. Nabil Aziz 

Lunch

Afternoon Session Chair: Dr. Emmanuel Miri

Dr. Mauricio Sauerbrey

Prof. Edwin Michael

Coffee Break
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ANNEX 6: River Blindness Elimination Program Review Contact List - continued 
 

Dr. Jane Ruth Aceng 
Minister of Health 
Ministry of Health – Uganda 
P.O. Box 7272 
Plot 6 Lourdel Rd. 
Kampala 
UGANDA  
Email: ester244@yahoo.com 

Mr. Phillip Albano  
Manager, Sight Programs 
Lions Clubs International Foundation 
300 W. 22nd Street 
Oak Brook, IL 60523 
Phone: 630-468-6895 
Email: phillip.albano@lionsclubs.org 

Dr. Chukwuma Anyaike 
NTD Coordinator  
Federal Ministry of Health – Nigeria 
Federal Secretariat Complex 
Phase III, Ahmadu Bello Way 
Garki 
NIGERIA 
Phone: 234-803-451-4547 
Email: chuxxanyaike@yahoo.com 

Dr. Nabil Aziz AwadAlla 
Country Representative 
The Carter Center - Sudan 
P.O. Box 48 
Khartoum 
SUDAN 
Phone: 249 183 771745 
Email: nabilazizm@hotmail.com  
  

Ms. Marsha Base 
Design, Monitor, and Evaluate Advisor, Office 
of CEO 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way 
Atlanta, GA  30307 
Phone: 404-420-5100 
Email: marsha.base@cartercenter.org 

Capt.  Stephanie Bialek 
Chief, Parasitic Diseases  
Centers for Disease Control & Prevention  
1600 Clifton Rd. NE 
Atlanta, GA 30333 
Email: zqg7@cdc.gov 

Mr. Benjamin Binagwa 
Chief of Party   
RTI/ENVISION 
Plot 23  
Lumumba Avenue 
Kampala 
UGANDA  
Phone: +256 788945464 
Email: bbinagwa@ug-ntd.rti.org 

Ms. Eve Byrd  
Director, Mental Health Program 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way  
Atlanta, GA 30307 
Phone: 404-420-5165 
Email: eve.byrd@cartercenter.org 

Ms. Kelly Callahan 
Director, Trachoma Control Program 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill  
Atlanta, GA 30307 
Phone: 678-575-2118 
Email: kelly.callahan@cartercenter.org 

Dr. Vitaliano Cama 
Supervisory Microbiologist 
Centers for Disease Control & Prevention 
1600 Clifton Rd. NE MS D-65 
Bldg 23, Rm. 10-164  
Atlanta GA, 30329-4018 
Phone: 404-718-413 
Email: vec5@cdc.gov 
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ANNEX 6: River Blindness Elimination Program Review Contact List - continued 
 

Dr. Paul Cantey 
Medical Officer for Onchocerciasis and Scabies 
World Health Organization (WHO) 
20 Avenue Appia 
CH-1211 
Geneva 27 
SWITZERLAND  
Phone: 41227913315  
Email: canteyp@who.int 

Ms. Kenya Casey 
Associate Director, Program Support 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way  
Atlanta, GA  30307  
Phone: 404-610-4393 
Email: kenya.casey@cartercenter.org  
 

Mr. Daniel Cohn 
Senior Technical Advisor, NTDs  
RTI International   
701 13th Street NW  
Suite 750    
Washington,  D.C. 20005  
Phone: 202-728-2084  
Email: dcohn@rti.org 

Dr. Stacy Dalvin 
Epidemiologist-Contractor  
Children Without Worms  
The Task Force for Global Health 
325 Swanton Way  
CH-1212 
Decatur, GA  30030 
Email: sdavlin-contractor@taskforce.org 

Mr. Yohannes Dawd 
Supervisor, Field Fin. Operations & 
Procurement  
The Carter Center Atlanta  
453 Freedom Parkway  
One Copenhill Way    
Atlanta, GA  30307  
Email: yohannes.dawd@cartercenter.org 

Mr. Don Denard 
Associate Director of Finance 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way 
Atlanta, GA  30307  
Phone: 404-420-3852 
Email: don.denard@cartercenter.org 

Ms. Amy Doherty 
Deputy Director, Operations, NTD Envision 
RTI International   
701 13th Street NW, Suite 750  
Washington,  D.C. 20005 
Phone: 202-728-1947  
Email: adoherty@rti.org 

Mr. Philip Downs 
Technical Director, NTDs 
Sightsavers  
Gridworks Kress Building 
103 West Main Street Office 17   
Durham, NC  27701  
Phone: +1 800 707 9746 
Email: pdowns@sightsavers.org 

Ms. Lora du Moulin 
Program Officer, Health 
The ELMA Philanthropies 
99 Park Avenue 
Suite 1740 – ELMA 
New York, NY 10016 
Phone: 9148744534 
Email: loradumoulin@gmail.com 

Dr. Christine Dubray 
Epidemiologist 
Centers for Disease Control & Prevention 
1600 Clifton Rd. NE    
Atlanta, GA  30329-4020 
Email: FFG5@cdc.gov 
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ANNEX 6: River Blindness Elimination Program Review Contact List - continued 
 

Dr. Abel Eigege 
Director, Plateau/Nasarawa 
The Carter Center - Nigeria  
No. 1 Jeka Kadima St. 
Tudun Wada Ring Road    
Jos, Plateau State 
NIGERIA  
Phone: 234 803 7022967 
Email: abel.eigege@cartercenter.org 

Mr. Yemane Kejela Elill 
Deputy Country Representative 
The Carter Center – Ethiopia 
P.O. Box 13373  
Bole K.K., Kebele 03, House No. 23/2357  
Addis Ababa    
ETHIOPIA  
Phone: 251 11 661 5980 
Email: yemane.kejela@cartercenter.org 

Ms. Maymoona Eltayeb 
Deputy Country Representative 
The Carter Center – Sudan 
P.O. Box 48  
c/o Acropole Hotel  
Khartoum  
SUDAN  
Email: maymoona.eltayeb@cartercenter.org 

Dr. Emmanuel Emukah 
Director, Enugu/Anambra/Ebonyi Project  
The Carter Center - Nigeria  
Plot R/60, GRA  
High Court Road 
P.O. BOX 4034  
Owerri, Imo State   
NIGERIA  
Phone: 234 83 231883; 234 83 231090 
Email: emmanuel.emukah@cartercenter.org 

Ms. Janie French  
Administrative Assistant, Development 
The Carter Center Atlanta  
453 Freedom Parkway  
One Copenhill Way  
Atlanta, GA  30307  
Phone: 404-420-5118 
Email: janie.french@cartercenter.org 

Dr. Katherine Gass 
Director of Research  
The Task Force for Global Health 
NTD Support Center 
325 Swanton Way  
Decatur, GA  30030  
Phone: 404-974-3548  
Email: kgass@taskforce.org 

Mr. Belachew Gebresadik 
Senior Accountant, Health Programs 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way 
Atlanta, GA 30307 
Phone: 404-420-3853 
Email: belachew.gebresadik@cartercenter.org 

Ms. Emily Griswold  
Associate Director, RB/LF/SCH 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way 
Atlanta, GA  30307  
Phone: 404-420-3891  
Email: emily.griswold@cartercenter.org 

Ms. Shakia Guest  
Program Assistant, RB/LF/SCH 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way  
Atlanta, GA  30307 
Email: shakia.guest@cartercenter.org 

Ms. Peace Habomugisha 
Country Representative 
The Carter Center - Uganda  
Plot 15 Bombo Road, Vector Control Building 
Ministry of Health 
P. O. Box 12027  
Kampala 
UGANDA  
Phone: 256 41 251025 
Email: peace.habo@cartercenter.org 
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ANNEX 6: River Blindness Elimination Program Review Contact List - continued 
 

Mr. Andrew Heacox 
Grants Compliance Officer 
The Carter Center 
453 Freedom Parkway 
One Copenhill Avenue 
Atlanta, GA 30307 
Phone: 404-420-3449 
Email: andrew.heacox@cartercenter.org 

Dr. Rafe Henderson 
Consultant  
1098 McConnell Drive 
Decatur, GA  30033-3402  
Email: rafeh@bellsouth.net 

Ms. Lauri Hudson-Davis 
Senior Program Associate, RB/LF/SCH 
The Carter Center Atlanta  
453 Freedom Parkway 
One Copenhill Way  
Atlanta, GA  30307  
Phone: 404-420-3886 
Email: lauri.hdavis@cartercenter.org 

Dr. Cephas Ityonzughul  
Director, Edo/Delta Integrated Health Programs 
The Carter Center - Nigeria  
Plot R/60, GRA, High Court Road 
P.O. BOX 4034 
Owerri. Imo State 
NIGERIA 
Email: cephas.ityonzughul@cartercenter.org 

Ms. Minne Iwamoto 
Director, Africa Malaria Partnership 
GlaxoSmithKline (GSK) 
Director, Africa Malaria Partnership 
5 Crescent Dr     
Philadelphia, PA 19112 
Phone: 215-751-7096 
Email: minne.h.iwamoto@gsk.com 

Ms. Juno Lawrence Jaffer 
Division Chief, NTDs 
USAID  
Ronald Reagan Building 
1300 Pennsylvanaia Avenue   
Washington,  D.C. 20004  
Phone: 20523 +1 571 214 0672 
Email: jlawrencejaffer@usaid.gov 

Dr. CarriAyne Jones  
Head of UK Science and Innovation 
British Consulate General Atlanta  
133 Peachtree St. NE, Suite 3400  
Atlanta, GA  30303 
Phone: 404-824-1438  
Email: carriayne.jones@fco.gov.uk 

  Mr. Paul Josephson 
  Video Producer 
  The Huffington Post 
  770 Broadway 
  New York, NY 10003-9522  
  Email: paul.josephson@huffpost.com 

Dr. Moses Katabarwa 
Epidemiologist, RB/LF/SCH 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way  
Atlanta, GA  30307  
Phone: 404-420-3896 
Email: moses.kataba@cartercenter.org 

Mr. Christopher Katongole 
Vector Control Officer 
Ministry of Health – Uganda 
Plot 15 Bombo Road  
Vector Control Building 
P.O. Box 1661  
Kampala 
UGANDA 
Phone: 256-772492151 
Email: ckatongole@gmail.com 
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ANNEX 6: River Blindness Elimination Program Review Contact List - continued 

Mr. Curtis Kohlhaas 
Chief Development Officer 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way  
Atlanta, GA  30307  
Phone: 404-420-3448 
Email: curtis.kohlhaas@cartercenter.org 

Ms. Nicole Kruse 
Chief Development Officer 
The Carter Center Atlanta 
453 Freedom Parkway 
One Copenhill Way  
Atlanta, GA  30307  
Phone: 404-420-5132  
Email: nicole.kruse@cartercenter.org 

Mr. Warren Lancaster 
The END Fund  
Director Programs 
Sisalbaan 5, Leiderdorp   
Geneva 
Switzerland 
Phone: +310646907247 
Email: wlancaster@end.org 

Dr. Kayode Laro 
Consul General 
Consulate General Of Nigeria  
8060 Roswell Road    
Atlanta, GA  30350  
Phone: 201844678  
Email: kayode.laro@gmail.com 

Mr. Makoy Samuel Yibi Logora 
Director for GWEP  
Ministry of Health - Sudan  
P.O. Box 303     
Juba  
South Sudan 
Phone: 211-955067144 
Email: morrelogora@yahoo.com 

Mr. Pascal Lutumba 
Principal Deputy Director  
The Task Force for Global Health 
Mectizan Donation Program 
325 Swanton Way 
Decatur, GA  30030   
Email: plutumba@taskforce.org 

Dr. Barbara Marston 
Deputy Director for Science and Programs 
Centers for Disease Control & Prevention  
1600 Clifton Rd. NE MS A06  
Atlanta, GA  30300  
Phone: 404-510-4268 
Email: bxm5@cdc.gov 

Ms. Theresa McCoy 
MDP Lead  
Merck & Co. Inc. 
2000 Galloping Hill Rd 
Mailstop 3181 
Kenilworth, NJ 07033 
Phone: 9085284902 
Email: theresa.mccoy@merck.com 

Dr. Deborah  McFarland 
Associate Professor 
Emory University 
Rollins School of Public Health 
Grace Crum Rollins, Bldg. 714 
1518 Clifton Road NE 
MS 1518-002-1AA 
Atlanta, GA  30322  
Phone: 404-727-7849  
Email: dmcfarl@sph.emory.edu 

Mr. Tewodros Seid Mehamed 
M&E Officer 
The Carter Center – Ethiopia 
P.O. Box 13373 
Bole K.K. Kebele 03, House No. 2357 
Addis Ababa  
ETHIOPIA  
Phone: 251-11-663-18-63 
Email: tewodros.seid@cartercenter.org 
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ANNEX 6: River Blindness Elimination Program Review Contact List - continued 
 

Prof. Edwin Michael 
Professor 
University of Notre Dame 
Eck Institute for Global Health 
349 Galvin Life Sciences Center  
Notre Dame, IN 46556-0369  
Phone: 574-631-2234  
Email: edwin.michael.18@nd.edu 

Dr. Emmanuel Miri 
Country Representative 
The Carter Center - Nigeria  
No. 1 Jeka Kadima St. 
Tudun Wada Ring Road 
Jos, Plateau State  
NIGERIA 
Phone: 234 803 700 9081 
Email: emmanuel.miri@cartercenter.org 

Mr. Aderajew Mohammed 
Program Manager, RB/LF 
The Carter Center – Ethiopia 
P.O. Box 13373 
Bole K.K., Kebele 05, House No. 956 
Addis Ababa  
ETHIOPIA  
Phone: 251-920503593 
Email: aderajew.mohammed@cartercenter.org 

Ms. Alba Lucía Morales 
Health Education Advisor 
OEPA  
14 Calle 3-51 Zona 10 
Edificio Murano Center 
Oficina 1401  
Ciudad de Guatemala, 01010 
GUATEMALA 
Email: almorales@oepa.net 

Mr. Aryc Mosher 
Senior NTD Technical Advisor 
USAID  
1308 NW Clifton Rd    
Washington,  D.C. 20009 
Phone: 571-214-6766 
Email: amosher@usaid.org 

Dr. Edridah Muheki Tukahebwa 
Assistant Commissioner - Health Services 
Ministry of Health – Uganda 
15 Bombo Rd., P.O. Box 1661  
Kampala 
UGANDA 
Phone: 256 414 251 927 
Email: edmuheki@gmail.com 

Mr. Julius Musigire 
Program Coordinator 
The Carter Center – Uganda 
Plot 15 Bombo Road  
Vector Control Building 
Ministry of Health 
P. O. Box 12027  
Kampala 
UGANDA  
Email: julius.musigire@cartercenter.org 

Dr. Scott Nash 
Epidemiologist, Trachoma Control Program 
The Carter Center Atlanta  
453 Freedom Parkway  
One Copenhill Way    
Atlanta, GA  30307  
Email: scott.nash@cartercenter.org 

Mr. Nebiyu Negussu 
NTDs Team Leader  
Federal Ministry of Health – Ethiopia 
P.O. Box 1234 

  Addis Ababa 
  ETHIOPIA  
  Email: nebiyu_negussu@yahoo.com 

Dr. Evelyn Ngige 
Director of Public Health 
Federal Ministry of Health – Nigeria 
Federal Secretariat Complex Phase III, Ahmadu 
Bello Way   
Garki Abuja FCT   
NIGERIA  
Phone: 234-80-3303-8090 
Email: nkadingige@yahoo.com 
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ANNEX 6: River Blindness Elimination Program Review Contact List - continued 

Mr. Johnson Ngorok 
Uganda Country Director  
Sightsavers  
East African Development Bank Building 
4 Nile Avenue, 2nd Floor  
P.O. 21249 
Kampala   
UGANDA  
Phone: +256 414 230299 
Email: jngorok@sighsavers.org 

Dr. Gawrie Nirdoshi Lokue Galappaththy 
Medical Officer - Malaria Elimination Unit 
World Health Organization 
20 Avenue Appia  
CH-1211   
Geneva 27    
SWITZERLAND  
Phone: 41227913344 
Email: lokugalappaththyg@who.int 

Dr. Gregory Noland  
Epidemiologist  
The Carter Center Atlanta  
453 Freedom Parkway  
One Copenhill Way    
Atlanta, GA  30307  
Phone: 404-420-3897 
Email: gregory.noland@cartercenter.org 

Prof. B.E.B Nwoke 
Professor of Public Health Parasitology  
Imo State University Owerri  
PMB 2000      
Owerri    
NIGERIA  
Phone: (234)80 33 27 39 15 
Email: bebndie@yahoo.com 

Dr. Kisito Ogussan 
Associate Director, Mapping Research  
The Task Force for Global Health  
NTD Support Center  
325 Swanton Way    
Decatur, GA  30030  
Phone: 404-687-5633  
Email: kogoussan@taskforce.org 

Mr. Abrahams Okoliko  
Consulate General Of Nigeria Consul  
8060 Roswell Road    
Atlanta, GA  30350   
Email: consul@nigeria-consulate-atl.org 

Dr. Eric Ottesen  
Director, NTD Support Center  
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ANNEX 7: The Lymphatic Filariasis (LF) Elimination Program 

Lymphatic Filariasis (LF) in Africa is caused by Wuchereria bancrofti, a filarial worm 
that is transmitted in rural and urban areas by Anopheline and Culex sp. mosquitoes, 
respectively. The adult worms live in the lymphatic vessels and cause dysfunction, 
often leading to poor drainage of lymphatic fluid. Clinical consequences include a 
collection of lymph (lymphatic fluid) that results in swelling of limbs and genital organs 
(lymphoedema, "elephantiasis" and hydrocele), and painful recurrent bacterial 
infections (‘attacks' of acute adenolymphangitis). The female worms release 
microfilariae, which are tiny embryonic worms that circulate in blood at night when the 
mosquito vectors bite. Microfilariae are picked up by mosquitoes, develop over several 
days into infective larvae, and are then able to be transmitted to another person when 
the mosquitoes bite again. Microfilariae are killed by annual single-dose combination 
therapy, with either Mectizan® (donated by Merck) and albendazole (donated by 
GSK/The Task Force for Global Health), or diethylcarbamazine (DEC) and albendazole 
(in areas where there is no onchocerciasis and/or Loa loa infection). Annual mass drug 
administration (MDA) prevents mosquitoes from becoming infected and, when given for 
a period of time (estimated to be five to six years), can interrupt transmission of W. 
bancrofti (which has no animal reservoir). In 2013, the WHO issued a ‘provisional 
strategy’ for Loa loa areas that includes the dual approach of albendazole monotherapy 
via MDA once- or twice-per-year, together with long-lasting insecticidal (bed) nets 
(LLIN).  Because of RBEP-sponsored research, as of 2017, Nigeria has been excluded 
from this Loa loa policy and combination MDA with Mectizan®/albendazole can be used 
there (see below). 
 
Nigerians suffer in disproportionate numbers from LF. Disease mapping of the country 
confirms that Nigeria is second globally (behind India) in human suffering from this 
parasite. With 761 out of 774 LGAs of 36 States and the Federal Capital Territory 
mapped, 572 LGAs (75%) are endemic and over 120 million Nigerians are at risk.  
 
Elimination of LF as a Public Health Problem in Plateau and Nasarawa States:   In 
Plateau and Nasarawa States, The Carter Center, working with the Federal Ministry of 
Health (FMOH) of Nigeria and with state and local government ministries, assisted in 
establishing an LF elimination program. The effort is based on a strategy of health 
education (HE) and annual drug combination therapy with albendazole and Mectizan®. 
The manufacturers of the drugs have global donation programs for LF: GSK donates 
albendazole and Merck donates Mectizan®.  After disease mapping in 1998-99, The 
MDA program was launched in 2000.  After years of high treatment coverage, LF 
transmission was broken in the two states in 2012. A TAS survey in 2017 confirmed 
that the five-year post-treatment surveillance period was successful and that LF had 
been eliminated as a public health problem. Seven million people are no longer at risk 
of LF as a result of this successful program.  Post-elimination surveillance continues in 
the two states, which are surrounded by LF endemic areas (see Figure 1 below).  LF 
morbidity work to help the state ministries strengthen referral networks for management 
of lymphedema and hydrocele surgery remains an important activity. 
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ANNEX 7: The Lymphatic Filariasis (LF) Elimination Program - continued 
 

 
 
Scale-Up the LF Program in the Seven TCC-Assisted States in Southern Nigeria: 
LF treatments in Nigeria expanded to the seven states we assist in southern Nigeria in 
2014, as part of the USAID ENVISION project led by RTI International. Treatments 
started in 2014 in areas with an existing river blindness program and, in 2015, 
expanded to address all LF-endemic areas in the nine states. After two years of the 
provisional albendazole-alone monotherapy (together with LLIN) due to Loa loa 
concerns, The Carter Center, in partnership with the federal and local governments of 
Nigeria, conducted a large survey in 2016. The study determined that levels of Loa loa 
were not sufficient enough in TCC-supported areas to preclude treatment (Emukah et 
al., AJTMH 2018). Our results were favorably reviewed by the Mectizan Expert 
Committee; the program is now supporting annual ivermectin and albendazole MDA 

where needed in the seven states, rather 
than the less efficient albendazole-only 
approach. 

 
LF and Malaria in Nigeria: Through a grant from the Bill & Melinda Gates Foundation, 
The Carter Center also conducted field research on the use of LLINs alone to combat 
LF in Imo and Ebonyi States, areas where LF MDA with Mectizan® is not possible due 
to the presence of Loa loa. Results showed that the LLINs had significant impact on 
mosquito infection (Richards et al., Am J T Med Hyg 2013). Thanks to The Global Fund 
Round 8, in the early 2010s, LLINs were mass distributed two per household 
throughout the majority of Nigeria for malaria prevention; this supplemented health 
education and drug combination therapy is one more way to fight LF. The national 
malaria and lymphatic filariasis programs are actively involved in The Carter Center-
assisted program, and The Carter Center has assisted (in differing degrees) in the 
mass distribution of LLINs in all nine states where we work. Due in part to strong Carter 
Center advocacy, Nigeria launched its FMOH Guidelines for Malaria-Lymphatic 
Filariasis Co-implementation in Nigeria in June 2013. We continue to work on this 
important synergy in Carter Center-assisted states, although the Center's Malaria 
Program closed in 2014. 
 
  

Figure 1: Elimination of LF in Plateau and Nasarawa states 
in 2017 
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ANNEX 7: The Lymphatic Filariasis (LF) Elimination Program - continued 
 

LF in Ethiopia:  The much smaller LF program in Ethiopia was launched in 2008, in 
tandem with The Carter Center’s Malaria Program, which was engaged in assisting the 
FMOH to distribute LLINs. The Ethiopian Malaria Program completed the mass 
distribution of LLINs throughout the malaria-endemic areas of Ethiopia just before the 
LF program (the first such program in Ethiopia) was launched. These LLINs 
undoubtedly have had an impact on LF transmission and were one reason the FMOH 
was convinced to launch the LF MDA effort.  LF antigenemia surveys were first 
conducted in several zones in western Ethiopia in areas where MDA for RB was 
ongoing (results reported in Shiferaw et al. Trans Royal Soc Trop Med Hyg 2011). With 
GSK support, The Carter Center assisted in the launching of a Ministry of Health LF 
elimination pilot program in 2009 that provided roughly 75,000 treatments annually. 
Today, the program is delivering over one million treatments each year, and 5 districts 
have passed their first TAS (in 2018) and begun the five-year post-treatment 
surveillance period. Although LF mapping for Ethiopia has been completed, the Federal 
Ministry of Health identified the need for further surveys (Rebollo et al., PLoS Negl Trop 
Dis 2015).  
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ANNEX 8: The Schistosomiasis/Soil-Transmitted Helminthiasis Control Program 

SCHISTOSOMIASIS 
 
Schistosomiasis (SCH) is a parasitic disease acquired from contact with infected fresh 
water in which infected snails live. The cercarial stages of the parasite leave the snails, 
penetrate the skin, and develop into adult male and female worms that reside in 
venules of the intestines (Schistosoma mansoni) or bladder and genitals (S. 
haematobium). It is important to note that in Africa where The Carter Center is working, 
SCH exists as two different infections with different geographical distributions, 
epidemiology, and disease patterns (morbidity). In both conditions, female worms lay 
thousands of eggs that exit the body in feces (Schistosoma mansoni) or urine (S. 
haematobium). If the eggs gain access to fresh water, they hatch and release 
miracidiae, which swim in search of a specific type of snail (S. mansoni infects snails of 
the Biomphalaria species; S. haematobium infects Bulinus species).  The miracidae 
penetrate and infect the snails, and the miracidium transforms and multiplies, resulting 
in a single snail releasing thousands of cercariae, thus continuing the lifecycle.  
 
Eggs deposited into human tissues by the adult female worms cause inflammation, 
organ damage, bleeding, and anemia. Although all age groups are infected, school-
aged children (ages 5 to 14) have the greatest number of adult worms and act as the 
main disseminators of this infection by passing large numbers of eggs in their urine and 
feces. MDA with the safe and effective oral medicine praziquantel can significantly 
reduce schistosomiasis morbidity. Praziquantel kills the adult worms, reduces the 
number of eggs that accumulate in tissues and, as a result, reduces the disease 
(morbidity) associated with schistosomiasis. However, all age groups would need to be 
treated to have the greatest impact on transmission. 
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ANNEX 8: The Schistosomiasis/Soil-Transmitted Helminthiasis Control Program - 
continued 

The Carter Center’s SCH programs follow WHO guidelines for disease (morbidity) 
control; transmission is unlikely to be interrupted until open defecation and urination (or 
reduction of release of raw sewage into fresh water) are halted through deployment and 
use of sanitary systems. MDA with praziquantel under current WHO guidelines will 
have little to no impact on infected snails (which live for many months) or developing 
(pre-adult) worms in humans. In other words, persons treated are not cured of their 
developing infections, and/or become reinfected within hours/days of receiving their 
praziquantel treatment. 
 
The current WHO guidelines for schistosomiasis treatment (above) focus on providing 
treatment to school-aged children and often call for praziquantel preventive 
chemotherapy once every two years.  For this reason, treatment numbers in the same 
district can be very different from year-to-year. 
 
 
SOIL-TRANSMITTED HELMINTHS 

Soil-Transmitted Helminthiasis (STH) is caused by a group of four different intestinal 
worms that infect humans: Ascaris lumbricoides (roundworm), Trichuris trichiura 
(whipworm), Ancylostoma duodenale and Necator americanus (hookworms). STH are 
among the most common infections worldwide and heavy infections lead to 
developmental delay, malnutrition, intestinal obstruction, and anemia (depending on the 
infecting species).  As with SCH, school-aged children are usually the most heavily 
infected with these worms, with the exception of hookworm, which often have their 
heaviest infections in adults.  

Transmission of soil-transmitted helminths occurs through feces. Eggs from the adult 
females are passed into the environment in feces, where they become infective within 
days (hookworm and whipworm) or weeks (roundworm). Once in the environment, 
infective eggs are passed to humans either by ingestion of fecally-contaminated food or 
water (Ascaris and Trichuris) or through penetration of the skin by larvae (the 
hookworms Ancylostoma and Necator). The infective eggs of the whipworm hatch, 
mature, mate, and lay eggs in the intestines within 70-90 days. Once hatched, both 
ascaris and hookworm larvae 
will migrate through the 
circulatory system until they 
reach the lungs. From there, 
they pass through the trachea 
and mouth where they are 
ingested, traveling then to the 
intestines. They mature, mate, 
and release eggs within 6-8 
weeks. 
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ANNEX 8: The Schistosomiasis/Soil-Transmitted Helminthiasis Control Program - 
continued 

Heavy infections result in blood loss which can lead to anemia and hypoproteinemia. In 
children, this can lead to poor physical and developmental growth causing stunting and 
decreased mental acuity. In adults, anemia reduces productivity and can be very 
dangerous in reproductive-aged (menstruating) women. In some cases, pulmonary 
complications can occur caused by the migration of roundworm or hookworm larvae 
through the lungs and, in the case of ascaris, bowel obstructions can occasionally lead 
to death. 

The current WHO guidelines for STH (as we have seen for SCH) focus on providing 
treatment to school-aged children and often call for preventive chemotherapy once 
every two years.  For this reason, treatment numbers in the same district can be very 
different from year-to-year.  STH MDA programs are for morbidity control; transmission 
will not be interrupted until open defecation is halted through deployment and the use of 
sanitary systems.  However, because hookworm has a high prevalence in adults, the 
current WHO guidelines above (focused on STH control through MDA targeted at 
school-aged children) ought to target adults (especially adult women), as well.  
 
It is notable that the different species of worms have different sensitivities and cure 
rates from the MDA regimens provided.  Albendazole is superior to mebendazole. 
Ascaris is most sensitive to treatment, while Trichuris is least sensitive.  Hookworm is 
not sensitive to ivermectin.  However, ivermectin/albendazole combinations given for LF 
are the best treatment for STH, including Trichuris. 

The challenges in implementing schistosomiasis and STH programs in TCC Nigeria 
programs have included: 1) complex WHO guidelines (shown above); 2) unclear global 
goals (if this is for morbidity control, why are adults not treated for hookworm? 
Elimination of STH and SCH would require a major sanitation infrastructure investment); 
3) alternating year treatment schedules for schistosomiasis (including treatment 
programs every third year); 4) twice-per-year treatment programs for STH; 5) a focus on 
ministry of education partners (‘school-based’) rather than ministry of health, which is 
more experienced at MDA activities and an effective, long-term partner of the integrated 
RBEP; 6) a focus on teachers (in schools) rather than community distributors (house to 
house); 7) exclusion of potentially infected preschool children, unenrolled children, girls, 
and adults (in most cases); 8) algorithms with thresholds statistically indistinguishable 
from one another; 9) mapping based on averages resulting in exclusion of communities 
that need interventions; 10) difficult calculations of coverage due to challenges with 
denominator determinations; 11) difficulty in justifying the closure of a long-standing 
distribution infrastructure that works well (community-based) to start a new approach 
(school-based); and 12) loss of high quality STH control resulting from community-wide 
LF MDA with the most potent STH treatment (ivermectin and albendazole) when LF 
programs that pass TAS assessments cease treatment.  
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Aziz N, Katabarwa M, Hassan HK, Unnasch TR, Mackenzie CD, Richards F, Higazi TB. 
The First Confirmed Elimination of an Onchocerciasis Focus in Africa: Abu Hamed, 
Sudan.  Am J Trop Med Hyg. 2016 June 27. pii: 16-0274. 
http://www.ajtmh.org.proxy.library.emory.edu/content/early/2016/06/23/ajtmh.16-
0274.full.pdf+html 
 
Richards FO Jr, Klein RE, de León O, Mendizábal-Cabrera R, Morales AL, Cama V, 
Crovella CG, Díaz Espinoza CE, Morales Z, Sauerbrey M, Rizzo N. A Knowledge, 
Attitudes and Practices Survey Conducted Three Years after Halting Ivermectin Mass 
Treatment for Onchocerciasis in Guatemala. PLoS Negl Trop Dis. 2016 Jun 
24;10(6):e0004777. 
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0004777 
 
Frank Richards.  “The Miracle of a Single Sentence.” In HA Rotbart.  Miracles we have 
seen: America’s leading physicians share stories they can’t forget.  Health 
Communications, Inc. 2016:  181-6 
 
World Health Organization.  Progress towards eliminating onchocerciasis in the WHO 
Region of the Americas: verification of elimination of transmission in Guatemala. Wkly 
Epidemiol Rec.  2016; 91:501-5 
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Katabarwa MN, Katamanywa J, Lakwo T, Habomugisha P, Byamukama E, Oguttu D, 
Nahabwe C, Ngabirano M, Tukesiga E, Khainza A, Tukahebwa E, Unnasch TR, 
Richards FO, Garms R. The Imaramagambo Onchocerciasis Focus in Southwestern 
Uganda: Interruption of Transmission After Disappearance of the Vector Simulium 
neavei and Its Associated Freshwater Crabs. Am J Trop Med Hyg. 2016 May 23. pii: 16-
0181. 
http://www.ajtmh.org/content/early/2016/05/19/ajtmh.16-0181.long 
 
Katabarwa MN, Habomugisha P, Eyamba A, Byamukama E, Nwane P, Arinaitwe A, 
Musigire J, Tushemereirwe R, Khainza A. Community-directed interventions are 
practical and effective in low-resource communities: experience of ivermectin treatment 
for onchocerciasis control in Cameroon and Uganda, 2004-2010. Int Health. 2015 Jul 7. 
pii: ihv038.  
 
Endeshaw T, Taye A, Tadesse Z, Katabarwa MN, Shafi O, Seid T, Richards FO Jr. 
Presence of Wuchereria bancrofti microfilaremia despite 7 years of annual ivermectin 
monotherapy mass drug administration for onchocerciasis control: a study in north-west 
Ethiopia. Pathog Glob Health. 2015;109(7):344-51. 

Richards F Jr, Rizzo N, Diaz Espinoza CE, Monroy ZM, Crovella Valdez CG, de 
Cabrera RM, de Leon O, Zea-Flores G, Sauerbrey M, Morales AL, Rios D, Unnasch TR, 
Hassan HK, Klein R, Eberhard M, Cupp E, Domínguez A. One Hundred Years After Its 
Discovery in Guatemala by Rodolfo Robles, Onchocerca volvulus Transmission Has 
Been Eliminated from the Central Endemic Zone. Am J Trop Med Hyg. 2015 Dec 
9;93(6):1295-304. 
http://www.ajtmh.org.proxy.library.emory.edu/content/93/6/1295.full.pdf+html  
 
Schicker RS, Hiruy N, Melak B, Gelaye W, Bezabih B, Stephenson R, Patterson AE, 
Tadesse Z, Emerson PM, Richards FO Jr, Noland GS. A Venue-Based Survey of 
Malaria, Anemia and Mobility Patterns among Migrant Farm Workers in Amhara Region, 
Ethiopia. PLoS One. 2015 Nov 30;10(11):e0143829. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4664424/ 
 
Evans DS, Unnasch TR, Richards FO. Onchocerciasis and lymphatic filariasis 
elimination in Africa: it's about time. Lancet. 2015 May 30;385(9983):2151-2. 
 
World Health Organization.  Progress towards eliminating onchocerciasis in the WHO 
Region of the Americas: verification of elimination of transmission granted by WHO to 
Mexico. Wkly Epidemiol Rec. 2015;  90(43): 577–588 
 
Evans DS, Alphonsus K, Umaru J, Eigege A, Miri E, Mafuyai H, Gonzales-Peralta C, 
Adamani W, Pede E, Umbugadu C, Saka Y, Okoeguale B, Richards FO. Status of 
Onchocerciasis transmission after more than a decade of mass drug administration for 
onchocerciasis and lymphatic filariasis elimination in central Nigeria: challenges in 
coordinating the stop MDA decision. PLoS Negl Trop Dis. 2014 Sep 18;8(9):e3113. 
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Katabarwa M, Richards F. Twice-yearly ivermectin for onchocerciasis: the time is now. 
Lancet Infect Dis. 2014 May:14(5):373-4.  
 
Katabarwa M, Endeshaw T, Taye A, Tadesse Z, Richards F. The disappearance of 
onchocerciasis without intervention in Tigray Region in Northwest Ethiopia. Pathog Glob 
Health. 2014 Apr:108(3):123.  
 
World Health Organization. Meeting of the International Task Force for Disease 
Eradication January 2014 (Elimination of onchocerciasis and lymphatic filariasis in 
Africa) Wkly Epidemiol Rec 2014: 89: 153-5. http://www.who.int/wer/2014/wer8915.pdf  
 
Oguttu D, Byamukama E, Katholi CR, Habomugisha P, Nahabwe C, Ngabirano M, 
Hassan HK, Lakwo T, Katabarwa M, Richards FO, Unnasch TR.  Serosurveillance to 
monitor onchocerciasis elimination: the Ugandan experience. Am J Trop Med Hyg. 2014 
Feb:90(2):339-45.  
 
Eigege A, Alphonsus K, Miri E, Sallau A, Umaru J, Mafuyai H, Chuwang YS, Danjuma 
G, Danboyi J, Adelamo SE, Mancha BS, Okoeguale B, Patterson AE, Rakers L, 
Richards FO. Long-lasting insecticidal nets are synergistic with mass drug 
administration for interruption of lymphatic filariasis transmission in Nigeria. PLoS Negl 
Trop Dis. 2013 Oct 31:7(10):e2508. eCollection 2013. 
 
Richards FO, Emukah E, Graves PM, Nkwocha O, Nwankwo L, Rakers L, Mosher A, 
Patterson A, Ozaki M, Nwoke BE, Ukaga CN, Njoku C, Nwodu K, Obasi A, Miri ES. 
Community-wide distribution of long-lasting insecticidal nets can halt transmission of 
lymphatic filariasis in southeastern Nigeria. Am J Trop Med Hyg. 2013 Sep:89(3):578-
87.  
Centers for Disease Control and Prevention. Progress toward elimination of 
onchocerciasis in the Americas - 1993-2012. MMWR Morb Mortal Wkly Rep. 2013 May 
24:62(20):405-8. 
 
Katabarwa MN, Eyamba A, Nwane P, Enyong P, Kamgno J, Kueté T, Yaya S, Aboutou 
R, Mukenge L, Kafando C, Siaka C, Mkpouwoueiko S, Ngangue D, Biholong BD, Andze 
GO.  Fifteen years of annual mass treatment of onchocerciasis with ivermectin have not 
interrupted transmission in the west region of Cameroon. J Parasitol Res. 2013. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3652197/pdf/JPR2013-420928.pdf  
 
Evans DS, King JD, Eigege A, Umaru J, Adamani W, Alphonsus K, Sambo Y, Miri ES, 
Goshit D, Ogah G, Richards FO.  Assessing the WHO 50% prevalence threshold in 
school-aged children as indication for treatment of urogenital schistosomiasis in adults 
in central Nigeria. Am J Trop Med Hyg. Mar 2013:88(3): 441-5.  
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Katabarwa MN, Walsh F, Habomugisha P, Lakwo TL, Agunyo S, Oguttu DW, Unnasch 
TR, Unoba D, Byamukama E, Tukesiga E, Ndyomugyenyi R, Richards FO. 
Transmission of onchocerciasis in Wadelai focus of northwestern Uganda has been 
interrupted and the disease eliminated. J Parasitol Res. 2012;2012:748540. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3433138/pdf/JPR2012-748540.pdf  
 
Program Coordinating Committee and OEPA staff. Guide to detecting a potential 
recrudescence of onchocerciasis during the post treatment surveillance period: the 
American paradigm.  Research and Reports in Tropical Medicine.  2012: 3: 21–33. 
 
King JD, Eigege A, Umaru J, Jip N, Miri E, Jiya J, Alphonsus KM, Sambo Y, Graves P, 
Richards F Jr. Evidence for stopping mass drug administration for lymphatic filariasis in 
some, but not all local government areas of Plateau and Nasarawa States, Nigeria. Am 
J Trop Med Hyg. 2012 Aug;87(2):272-80. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3414564/ 
 
Shiferaw W, Kebede T, Graves PM, Golasa L, Gebre T, Mosher AW, Tadesse A, Sime 
H, Lambiyo T, Panicker KN, Richards FO, Hailu A.  Lymphatic filariasis in western 
Ethiopia with special emphasis on prevalence of Wuchereria bancrofti antigenaemia in 
and around onchocerciasis endemic areas.  Trans R Soc Trop Med Hyg.  Feb 2012: 
106(2):117-27.  
http://trstmh.oxfordjournals.org.proxy.library.emory.edu/content/106/2/117.full.pdf+html  
 
Evans D, McFarland D, Adamani W, Eigege A, Miri E, Schulz J, Pede E, Umbugadu C, 
Ogbu-Pearse P, Richards FO.  Cost-effectiveness of triple drug administration (TDA) 
with praziquantel, ivermectin and albendazole for the prevention of neglected tropical 
diseases in Nigeria.  Ann Trop Med Parasitol.  Dec 2011: 105(8): 537-47. 
 
World Health Organization. Lymphatic Filariasis and Onchocerciasis. Meeting of the 
International Task Force for Disease Eradication, April 2011.  Wkly Epidemiol Rec. 
2011: 86: 341-51. 
 
Katabarwa MN, Eyamba A, Nwane P, Enyong P, Yaya S, Baldiagaï J, Madi TK, 
Yougouda A, Andze GO, Richards FO. Seventeen years of annual distribution of 
ivermectin has not interrupted onchocerciasis transmission in North Region, Cameroon. 
Am J Trop Med Hyg. Dec 2011: 85(6): 1041-9. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3225149/pdf/tropmed-85-1041.pdf  
 
Richards FO, Eigege A, Miri ES, Alphonsus K, Umaru J, Pam D, Rakers LJ, Sambo Y, 
Danboyi J, Ibrahim B, Adelamo SE, Ogah G, Goshit D, Oyenekan OK, Mathieu E, 
Withers PC, Saka YA, Jiya J, Hopkins DR. Epidemiological and entomological 
evaluations after six years or more of mass drug administration for lymphatic filariasis 
elimination in Nigeria. PLoS Negl Trop Dis. Oct 2011: 5(10): e1346. 
 
InterAmerican Conference on Onchocerciasis. Meeting of the International Task Force 
for Disease Eradication. Wkly Epidemiol Rec. 2011 Sep 16;86(38):417-23 
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Gutman J, Emukah E, Okpala N, Okoro C, Obasi A, Miri ES, Richards FO Jr. Effects of 
annual mass treatment with ivermectin for onchocerciasis on the prevalence of intestinal 
helminths.  Am J Trop Med Hyg. 2010: 83: 534-41. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2929048/pdf/tropmed-83-534.pdf  
 
Cupp EW, Sauerbrey M, Richards F.  Elimination of Human Onchocerciasis: History of 
Progress and Current Feasibility Using Ivermectin (Mectizan®) Monotherapy. Acta 
Tropica. 2010 (Supplement on NTDs). 
 
World Health Organization. Onchocerciasis (river blindness): Report from the 
Nineteenth InterAmerican Conference on Onchocerciasis. Wkly Epidemiol Rec. 2010: 
85: 321-7. 
Katabarwa MN, Eyamba A, Chouaibou M, Enyong P, Kuété T, Yaya S, Yougouda A, 
Baldiagaï J, Madi K, Andze GO, Richards F. Does onchocerciasis transmission take 
place in hypoendemic areas? A study from the North Region of Cameroon. Trop Med 
Int Health. May 2010: 15(5): 645-52.  

Katabarwa MN, Habomugisha P, Agunyo S, McKelvey AC, Ogweng N, Kwebiiha S, 
Byenume F, Male B, McFarland D. Traditional kinship system enhanced classic 
community-directed treatment with ivermectin (CDTI) for onchocerciasis control in 
Uganda. Trans R Soc Trop Med Hyg. Apr 2010: 104(4): 265-72.  
 
Rakers LJ, Emukah E, Onyenama J, Amah G, Ukairo N, Enyinnaya U, Miri E, Richards 
F. Sustainability of ivermectin distribution programmes.  Lancet. Sep 5, 2009: 
374(9692): 785-7.  

World Health Organization. Onchocerciasis (river blindness): Report from the 
Eighteenth InterAmerican Conference on Onchocerciasis. Wkly Epidemiol Rec. 2009: 
84: 385-96. 

Gutman J, Richards FO Jr, Eigege A, Umaru J, Alphonsus K, Miri ES. The presumptive 
treatment of all school-aged children is the least costly strategy for schistosomiasis 
control in Plateau and Nasarawa states, Nigeria. Ann Trop Med Parasitol. Sep 2009: 
103(6): 501-11. 

Thomas G, Richards FO Jr, Eigege A, Dakum NK, Azzuwut MP, Sarki J, Gontor I, 
Abimiku J, Ogah G, Jindau MY, Jiya JY, Miri ES. A pilot program of mass surgery 
weeks for treatment of hydrocele due to lymphatic filariasis in central Nigeria. Am J Trop 
Med Hyg. Mar 2009: 80(3): 447-51. 

African Programme for Onchocerciasis Control: Report on Task Force Meeting, July 
2008. Wkly Epidemiol Rec. Aug 22, 2008: 23(34): 307 – 312. 

World Health Organization. Report from the Inter-American Conference on 
Onchocerciasis, November 2007. Wkly Epidemiol Rec. Jul 18, 2008: 83(29): 256-260. 
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Richards FO. Evaluation of light microscopy and rapid diagnostic test for the detection 
of malaria under operational field conditions: a household survey in Ethiopia. Malar J. 
2008 Jul 3;7:118. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2474640/pdf/1475-875 7-118.pdf  
 
Katabarwa M, Lakwo T, Habumogisha P, Richards F, Eberhard M. Could 
neurocysticercosis be the cause of “onchocerciasis-associated” epileptic seizures? Am 
J Trop Med Hyg. Mar 2008: 78(3): 400-401. 
http://www.ajtmh.org.proxy.library.emory.edu/content/78/3/400.full.pdf+html  

Sauerbrey M. The Onchocerciasis Elimination Program for the Americas (OEPA). 
Annals Trop Med Parasitol. 2008: 102(Suppl. 1): S25-S29.  

Richards F, Amann J, Arana B, Punkosdy G, Klein R, Blanco C, Lopez B, Mendoza C, 
Domínguez A, Guarner J, Maguire JH, Eberhard M. No Depletion of Wolbachia from 
Onchocerca volvulus after a Short Course of Rifampin and/or Azithromycin. Am J Trop 
Med Hyg. Nov 2007: 77(5): 878-882. 
http://www.ajtmh.org.proxy.library.emory.edu/content/77/5/878.full.pdf+html  

World Health Organization. Report from the Sixteenth InterAmerican Conference on 
Onchocerciasis, Antigua Guatemala, Guatemala. Wky Epidemiol Rec. Aug 31, 2007: 
82(35): 314-316 

Meeting of the International Task Force for Disease Erdaication – 11 Jan 2007. Wkly 
Epidemiol Rec. Jun 1, 2007: 82(22/23): 191-202. 

Richards F, Eigege A, Miri E, Jinadu MY, Hopkins DR. Integration of Mass Drug 
Administration Programs in Nigeria: The Challenge of Schistosomiasis. Bull World 
Health Organ. Aug 2006: 84(8): 273-276. http://www.who.int/bulletin/volumes/84/8/06-
029652ab/en/  

World Health Organization. Onchocerciasis (river blindness). Report from the Fifteenth 
InterAmerican Conference on Onchocerciasis, Caracas, Venezuela. Wkly Epidemiol 
Rec. Jul 28, 2006: 81(30): 293-296. 

Terranella A, Eigege A, Gontor I, Dagwa P, Damishi S, Miri E, Blackburn B, McFarland 
D, Zingeser J, Jinadu MY, Richards FO. Urban lymphatic filariasis in central Nigeria. 
Ann Trop Med Parasitol. Mar 2006: 100(2): 163-172. 
http://www.maneyonline.com.proxy.library.emory.edu/doi/pdfplus/10.1179/136485906X
86266  

Blackburn BG, Eigege A, Gotau H, Gerlong G, Miri E, Hawley WA, Mathieu E, Richards 
F. Successful integration of insecticide-treated bed net distribution with mass drug 
administration in Central Nigeria. Am J Trop Med Hyg. 2006: 75(4): 650-655. 
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World Health Organization. Onchocerciasis (river blindness). Report from the 
Fourteenth InterAmerican Conference on Onchocerciasis. Atlanta, GA. Wkly Epidemiol 
Rec. Jul 29, 2005: 80(30): 257-260. 

Richards F, Eigege A, Pam D, Alphonsus K, Lenhart A, Oneyka JO, Jinadu MY, Miri 
ES. Mass ivermectin treatment for onchocerciasis: lack of evidence for collateral impact 
on transmission of Wuchereria bancrofti in areas of co-endemicity. Filaria J. July 15, 
2005: 4: 6.  

Richards F, Pam D, Alphonsus K, Gerlong GY, Onyeka J, Sambo Y, Danboyi J, Ibrahim 
B, Terranella A, Kumbak D, Dakul A, Lenhart A, Rakers L, Umaru J, Amadiegwu S, 
Withers PC Jr, Mafuyai H, Jinadu MY, Miri ES, Eigege A. Significant decrease in the 
prevalence of Wuchereria bancrofti infection in anopheline mosquitoes following the 
addition of albendazole to annual, ivermectin-based, mass treatments in Nigeria. Annals 
Trop Med Parasitol. Mar 2005: 99(2): 155-164. 
http://www.maneyonline.com.proxy.library.emory.edu/doi/pdfplus/10.1179/136485905X
19838  

Hopkins D, Richards F, Katabarwa M. Whither onchocerciasis control in Africa? Am J 
Trop Med Hyg. Jan 2005: 72(1): 1-2. 

Cupp, EW, Duke B, Mackenzie C, Guzmán JR, Vieira JC, Mendez-Galvan J, Castro J, 
Richards F, Sauerbrey M, Dominguez A, Eversole RR, Cupp MS. The Effects of Long-
Term Community Level Treatment with Ivermectin (Mectizan®) on Adult Onchocerca 
volvulus in Latin America. Am J Trop Med Hyg. Nov 2004; 71: 602-7. 

World Health Organization. Report from the Thirteenth InterAmerican Conference on 
Onchocerciasis, Cartagena de Indias, Columbia. Wkly Epidemiol Rec. Aug 20, 2004: 
79(34): 310-312. 

Katabarwa MN, Richards F, Rakers L. Kinship structure and health-care improvement in 
sub-Saharan Africa. Lancet. Jun 26, 2004: 363(9427): 2194. 
http://www.sciencedirect.com.proxy.library.emory.edu/science/article/pii/S01406736041
65239  

Emukah EC, Osuoha E, Miri ES, Onyenama J, Amazigo U, Obijuru C, Osuji N, 
Ekeanyanwu J, Amadiegwu S, Korve K, Richards FO. A longitudinal study of impact of 
repeated mass ivermectin treatment on clinical manifestations of onchocerciasis in Imo 
State, Nigeria. Am J Trop Med Hyg, May 2004: 70(5): 556-561. 
http://www.ajtmh.org/content/70/5/556.long  

Maduka C, Nweke L, Miri E, Amazigo U, Richards F. Missed Treatment Opportunities in 
Onchocerciasis Mass Treatment Programs for Pregnant and Breast-Feeding Women in 
Southeast Nigeria. Annals Trop Med Parasitol. 2004: 98: 697-702. 
http://www.maneyonline.com.proxy.library.emory.edu/doi/pdfplus/10.1179/00034980422
5021497  
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Dean M.  “Dual Campaigns—The piggy back option” (Chapter 5 p 63-74).  Lymphatic 
Filariasis: The Quest to Eliminate a 4000-year-old Disease.  2003 Hollis Publishing, 
Phil. 111 pp 

World Health Organization. Report from the Twelfth InterAmerican Conference on 
Onchocerciasis, Manaus, Brazil. Wkly Epidemiol Rec. Oct 10, 2003: 78(41): 361-364. 

Eigege A, Richards F, Blaney D, Miri ES, Gontor I, Ogah G, Umaru J, Jinadu MY, 
Mathai W, Amadiegwu S, Hopkins DR. Rapid assessment for lymphatic filariasis in 
central Nigeria: a comparison of the immunochromatographic card test and hydrocele 
rates in an area of high endemicity. Am J Trop Med Hyg. Jun 2003: 68(6): 643-646. 
http://www.ajtmh.org/content/68/6/643.long  

Addiss D, Rheingans R, Twum-Danso N, Richards F. A Framework for Decision-Making 
for Mass Distribution of Mectizan® in Areas Endemic for Loa loa. Filaria J. 2003: 2(Suppl 
1): S9. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2147661/pdf/1475-2883-2-S1-
S9.pdf  

Dadzie Y, Neira M, and Hopkins D. Final Report of the Conference on the Eradicability 
of Onchocerciasis. Filaria J. 2003: 2(1): 2. 

Amazigo U, Brieger W, Katabarwa M, Akogun O, Ntep M, Boatin B, N'Doyo J, Noma M, 
Sékétéli A. The challenges of community-directed treatment with ivermectin (CDTI) 
within the African Programme for Onchocerciasis Control (APOC).  Annals Trop Med 
Parasitol. 2002: 96(Supp 1): S41-S58.  

Drameh P, Richards F, Cross C, Etya’ale D, Kassalow J. Ten years of NGDO action 
against river blindness. Trends in Parasitology. 2002: 18(9): 378-380. http://ac.els-
cdn.com.proxy.library.emory.edu/S1471492202023620/1-s2.0-S1471492202023620-
main.pdf?_tid=c938dba6-d023-11e5-8393-
00000aacb35e&acdnat=1455128962_e954be44d12eb54e1838fbb557c438e2  

Hopkins D, Eigege A, Miri E, Gontor I, Ogah G, Umaru J, Gwomkudu CC, Mathai W, 
Jinadu M, Amadiegwu S, Oyenekan OK, Korve K, Richards FO Jr. Lymphatic filariasis 
elimination and schistosomiasis control in combination with onchocerciasis control in 
Nigeria. Am J Trop Med Hyg. 2002: 67(3): 266-272. 

World Health Organization. Report from the Eleventh InterAmerican Conference on 
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