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Abstract 
The NGDO Coordination Group for the Control of Onchocerciasis was launched in 1992, and with the paradigm shift from control of disease to elimination of onchocerciasis transmission, the Group shifted its orientation to that new paradigm in 2013.  It also changed its name, replacing ‘control’ with ‘elimination.’ In doing so the Group has repositioned itself to building on the successes of the past to finish the job it began over 25 years ago.
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Introduction
Merck & Co., Inc. (known as MSD outside the United States and Canada) in 1987 committed to donate Mectizan® (ivermectin) as much as needed for as long as needed with the goal to help eliminate onchocerciasis.  The Non-Governmental Development Organisation (NGDO) Coordination Group for Onchocerciasis Control (‘the Group’) was established by NGDOs in 1992 with the goal of global control of onchocerciasis through mass distribution of Mectizan®.1 The Group members and the countries they have supported are shown in Figure 1. It is the oldest of the NGDO preventive chemotherapy neglected tropical disease (PC-NTD) support groups that assist national programmes, and the ensuing NGDO groups (e.g., the lymphatic filariasis (LF) and trachoma NGDO groups) have modelled themselves on the Group’s experience. From its inception, the Group supported a broader partnership of all levels of the national health services, together with public-private and multilaterals.2 The Group facilitated the establishment of the African Programme for Onchocerciasis Control (APOC) in 1995 to enhance the efforts against river blindness in Africa.  As a formal member within the APOC partnership governance structure, the Group supported mapping of the disease and the scale up of Mectizan® mass distribution throughout meso- and hyper-endemic areas (microfilaridermia prevalence ≥40%) in Africa.3, 4  Members of the Group served on the APOC Technical Consultative Committee and attended the Joint Action Forum until APOC’s closure in 2015. 
With the paradigm shift in Africa from control to elimination in 2010, the Group changed its name to The NGDO Coordination Group for Onchocerciasis Elimination in 2013, and has revised its terms of reference to adapt to the post APOC world.  The paradigm shift presented new challenges in mapping and expansion of treatment to hypo-endemic areas (microfilaridermia prevalence <40%) previously untreated, adding new intervention strategy (especially twice per year treatment) where necessary, requiring the delineation of transmission zones/foci, coordination of cross border and LF overlapping activities, technical resources needed to comply with the revised World Health Organisation (WHO) guidelines on onchocerciasis transmission elimination,5 and raising additional funding to achieve and sustain transmission elimination. On the international scene, the Group is developing an advocacy document for mobilising additional resources. In this article we describe our role in elimination of onchocerciasis, building on the successes of the past and lessons learned.

Progress towards WHO Roadmap targets
The initial onchocerciasis elimination target in the WHO Roadmap was to achieve regional elimination of onchocerciasis by 2015 in the six endemic countries in the Region of Americas.6  Four countries: Columbia, Ecuador, Mexico and Guatemala have been verified to have eliminated onchocerciasis by WHO.6-8 The WHO Africa Region’s target was to achieve elimination of onchocerciasis where feasible in 74% of the endemic countries by 2020.7  Unfortunately, national interruption of transmission has not been attained in any African country to date and it is unlikely that this goal will be met.  However, transmission has been interrupted and MDA halted in some foci in Mali and Senegal,9 in Uganda,10, 11 and in Sudan.12 There is evidence that transmission may have been interrupted in Kaduna, Plateau and Nasarawa states in Nigeria.13, 14  Globally over 800,000 people are no longer receiving treatment with ivermectin because transmission of onchocerciasis has been interrupted.  A new WHO Africa Regional Office-based Expanded Special Project for Elimination of Neglected Tropical Diseases (ESPEN) was launched in 2016 to focus on the five PC-NTDs, including a goal of eliminating onchocerciasis where feasible.7

Challenges of elimination of onchocerciasis
Elimination of onchocerciasis poses numerous challenges. These include the need for integration and coordination with the LF program, maintaining momentum and commitment from all stakeholders for the end game, use of more sensitive and laboratory-based diagnostics (such as polymerase chain reaction [PCR] tests of vectors and Ov16 serological tests in children), more intensive use of available drugs, completing the verification dossier and integrating post elimination surveillance into health systems. 
Interruption of onchocerciasis transmission according to the WHO guidelines requires financial, technical and human resources. Mectizan® distribution needs to be expanded into conflict and hypo-endemic areas. The risk of serious adverse events associated with treatment with ivermectin in high prevalence loasis co-endemic areas needs to be mitigated. There is also a need to identify the correct complementary strategies in areas where scale up of treatment is required. Perhaps the most challenging issue is the lack of an operational manual to support stopping MDA, although as indicated in other articles in this supplement, Uganda, Ethiopia and Nigeria have prepared their own operational procedures with respect to the WHO guidelines.15, 16

Key achievements of the NGDO Coordination Group
Combined support by the NGDO members of the Group has resulted in sustained work for onchocerciasis in all endemic countries, with over 100 million mass treatments with Mectizan® per year in the last few years, and provision of funding for country assistance of between $5-9 million per year since 2009.

In addition to assisting ministries of health of endemic countries and the afflicted communities in combating onchocerciasis, the Group has had a key role in the governance of international onchocerciasis control efforts, advocacy, fund-raising, delivering other needed health interventions while safeguarding the achievements of onchocerciasis control and verification of elimination of onchocerciasis. These roles at the international level have been summarized previously by various authors,1, 2, 17-19 documenting lessons learned on expansion from onchocerciasis to control and elimination of NTDs.19-21 After the closure of APOC in 2015, the Group mobilised additional resources to meet the so-called ‘APOC funding gap’. The Group’s goals are aligned with the United Nations Sustainable Development Goals (SDGs): fighting NTDs (SDG3), leaving no one behind (SDG4), achieving gender equality and empowering women and girls (SDG5), access to water and sanitation (and SDG6), reducing inequality (SDG10), promoting social inclusion (SDG16),  and  working in partnership (SDG17).22

Repositioning the Group for elimination of onchocerciasis
The Group now aims to serve as an advocate for elimination of onchocerciasis transmission to donors, stakeholders and governments of endemic countries, and to continue to provide direct country support where it is most needed until elimination is achieved. It continues to achieve this task by building on the successes of the past and lessons ‘learned by doing’. The approaches used shall be based on a flexible approach to adapt interventions to the epidemiological settings of transmission zones.  The outcome should be strengthening of all aspects of the health system to ensure sustained elimination of transmission of the disease and inclusive care for those affected. 
Leadership and Governance 
Elimination of onchocerciasis calls for strengthening of the current coordination and collaboration not only at national and international levels but also between public and private multilateral organisations. In 2016 the Group revised its terms of reference to better support the elimination agenda and to adapt to its new role in the post-APOC era. The Group is now more open to new members and partners and is free to join in order to cast a broader membership net amongst the NTD community.  The Group seeks to support elimination activities in countries where there are gaps in funding, working closely with ESPEN in prioritizing support for those countries in greatest need, and finding new ways of working particularly in areas co-endemic with LF and loasis. New approaches in monitoring and evaluation that require a laboratory network will need to be scaled up with training and resources for reagents and consumables. Treatment coverage will need to be maximized and documented by surveys in accord with recommendations from the WHO NTD Strategic and Technical Advisory Group (STAG).23 The Group is prepared to use new tools in delineation of transmission zones/foci and more intensive treatment strategies (included limited vector control) where many years of mass treatment has not interrupted transmission.24-27 Complementary strategies such as these have already been supported by NGDO partners in Cameroon, Ethiopia, Ghana, Nigeria and Uganda and have been used successfully in  Sudan and Uganda,15, 28, 29 and are being used in Benin, Burkina Faso, Ethiopia, Ghana, Mali, Nigeria and Togo.30 Lessons learned from these countries will be applied as appropriate in different country settings. National independent committees (recommended by the new WHO guidelines) have been encouraged and supported in many countries by the Group members.16 These committees are important for accomplishing a key ESPEN goal of ‘putting the countries in the driver’s seat’. The experiences of these committees will form a key knowledge base for expanding the evidence base needed for developing an African operational manual for onchocerciasis elimination.16 As the end game is reached, coordinated cross-border interventions will become more important.29 Cross-border meetings and joint activities between Uganda and Democratic Republic of Congo appear to be more effective when arranged at the district level for synchronising implementation and monitoring and evaluation activities.16
Expansion of MDA to countries with conflict and/or post-conflict areas and where there is also need for expansion of MDA will be supported by NGDO partners with skills in programming in these areas either through a network of national NGOs or directly.

Advocacy and mobilising additional resources for elimination 
The Group will need to support and work with WHO to reposition onchocerciasis as an NTD with an elimination goal within the framework of the next WHO Roadmap. The paradigm shift from control of onchocerciasis to elimination of onchocerciasis transmission will require additional funding for new programming, scaling and sustaining high coverages of MDA and post-treatment surveillance. Innovative and new ways of mobilising resources such as developing an advocacy document and consortium approach used by International Collation for Trachoma Control (ICTC) in Africa and the UNITED Programme in Nigeria will be explored,30-32. Merck & Co., Inc./Mectizan Donation Programme (MDP) and the END Fund joint financing to support impact evaluations in African countries is another example of other types of funding strategy.33
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Building capacity of workforce for sustained elimination
The WHO guidelines stipulates that countries set up the independent National Onchocerciasis Elimination Committees (NOECs). Uganda is a good case study on NGDO support to elimination of onchocerciasis.15 Similar committees have been supported by NGDO partners in The Americas, Burkina Faso, Ethiopia, Ghana, Guinea, Liberia, Niger, Nigeria, Sierra Leone, Tanzania and Togo.15, 16 NGDO members supporting other countries will facilitate the establishment of similar committees in the remaining endemic countries.
Sustaining geographic coverage rates and treatment coverage rates at 100% and 80% required to achieve and sustain elimination will require improving social mobilisation and behaviour change communication. Members of the Group will support the training of more community volunteers to ensure a ratio of one drug distributor to 100 target persons is attained and the use of the kinship and networking approaches to reduce the workload and demand for incentives.34, 35 In the elimination agenda it is also critical to find support for training of the additional health workers needed for an intensive monitoring and evaluation effort, including entomologists, laboratory technicians, coverage survey teams, fly catchers, and other mobile workers who can supervise the volunteer drug distributors and assure good data recording and timely reporting. 

Supply Chain Management
Scaling up MDA for elimination requires improvements in procurement of medicines and supply chain management. The new Joint Application Form drug ordering system shows that supply chain management is between WHO and countries now.  NGDOs have less and less involvement in this process, but NGDOs will be supporting key stakeholders including Merck & Co., Inc./MDP and the health service systems to facilitate the process taking into account the additional challenges for other PC-NTDs. NGDOs have provided examples of successful case studies in the UNITED Programme in Nigeria,36 and in Ethiopia supported by NGDO partners. These examples will need to be replicated in other countries.

Scaling down MDA
There is an urgency to gain momentum in the movement to eliminate onchocerciasis by demonstrating success at a national level.  Even though the eleven West African countries in the first Onchocerciasis Control Programme have reported enormous success against the disease, no country in the Africa region has been verified for achieving elimination of onchocerciasis transmission.37 Four countries in the Americas however have been verified by WHO free of onchocerciasis transmission.38 Data is essential in informed decision making. The data collection and management is a focus of any elimination agenda as decisions will need to be made timely and based on quality data. NGDO partners will continue to support improvements in data management and use of innovative approaches such as mHealth.39, 40 Communities have to be prepared for scaling down of MDA. The importance of social mobilisation to support scaling down of MDA will not be overlooked.

Conclusions
The Group remains relevant in the elimination of onchocerciasis transmission and committed to supporting and working with communities, endemic countries, WHO (Headquarters and ESPEN) and donors to attain elimination. It is repositioning itself for the challenges of elimination of onchocerciasis transmission through developing a “Blue print” for advocacy and resource mobilisation purposes and has proposed a plan for its development.  Adapting to elimination scenarios recommended by the NOECs which allow for flexibility are our preferred approach.

Authors’ contributions
EE YZ MKHK YS and FR conceived concept; EE and FR drafted the manuscript; YZ created the map; EE YZ SB DM MKHK YS and FR critically revised the manuscript. All authors read and approved the final manuscript. EE is guarantor of the paper.

Acknowledgements
We thank the communities, governments of endemic countries, local partners, research collaborators and stakeholders for their support and collaboration. The NGDO Group members have over the years received numerous financial supports for onchocerciasis control and elimination from various donors including governments, foundations and private individuals. We thank the Merck & Co., Inc./Mectizan Donation Program for donating Mectizan® (ivermectin) for the elimination of onchocerciasis.

Declarations
Funding: None
Competing interest: None declared
Ethical cleared: None required

References
1.	Cross C. Partnerships between non-governmental development organizations. Ann Trop Med Parasitol. 1998; 92 Suppl 1:S155-6.
2.	Drameh PS, Richards FO, Cross C, Etya'ale DE, Kassalow JS. Ten years of NGDO action against river blindness. Trends Parasitol. 2002; 18:378-80.
3.	African Programme for Onchocerciasis Control (APOC). World Health Organization;  [13 October 2017]; Available from: http://www.who.int/blindness/partnerships/APOC/en/.
4.	APOC. Conceptual and operational framework of onchocerciasis elimination with ivermectin treatment. African Programme for Onchocerciasis Control, World Health Organization; 2010.
5.	WHO. Guidelines for stopping mass drug administration and verifying elimination of human onchocerciasis: criteria and procedures. Geneva: World Health Organization; 2016.
6.	WHO. Accelerating work to overcome the global impact of neglected tropical diseases: a roadmap for implementation. Geneva: World Health Organization; 2012.
7.	WHO-AFRO. Framework for the establishment of the Expanded Special Project for Elimination of Neglected Tropical Diseases. Brazzaville: World Health Organization Regional Office for Africa; 2015.
8.	WHO. 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.
9.	Traore MO, Sarr MD, Badji A, Bissan Y, Diawara L, Doumbia K, et al. Proof-of-principle of onchocerciasis elimination with ivermectin treatment in endemic foci in Africa: final results of a study in Mali and Senegal. PLoS Negl Trop Dis. 2012; 6:e1825.
10.	Katabarwa M, Lakwo T, Habomugisha P, Agunyo S, Byamukama E, Oguttu D, et al. Transmission of Onchocerca volvulus by Simulium neavei in Mount Elgon focus of Eastern Uganda has been interrupted. Am J Trop Med Hyg. 2014; 90:1159-66.
11.	Lakwo T, Garms R, Wamani J, Tukahebwa EM, Byamukama E, Onapa AW, et al. Interruption of the transmission of Onchocerca volvulus in the Kashoya-Kitomi focus, western Uganda by long-term ivermectin treatment and elimination of the vector Simulium neavei by larviciding. Acta Trop. 2017; 167:128-36.
12.	Zarroug IM, Hashim K, ElMubark WA, Shumo ZA, Salih KA, ElNojomi NA, et al. The First Confirmed Elimination of an Onchocerciasis Focus in Africa: Abu Hamed, Sudan. Am J Trop Med Hyg. 2016; 95:1037-40.
13.	Tekle AH, Elhassan E, Isiyaku S, Amazigo UV, Bush S, Noma M, et al. Impact of long-term treatment of onchocerciasis with ivermectin in Kaduna State, Nigeria: first evidence of the potential for elimination in the operational area of the African Programme for Onchocerciasis Control. Parasit Vectors. 2012; 5:28.
14.	Evans DS, Alphonsus K, Umaru J, Eigege A, Miri E, Mafuyai H, et al. 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; 8:e3113.
15.	Katabarwa MN, Lakwo T, Habomugisha P, Unnasch TR, Garms R, Hudson-Davis L, et al. After Seventy Years of Fighting an Age-Old Scourge, Onchocerciasis in Uganda, the End is in Sight. International Health. 2017; 9 
16.	Griswold E, Unnasch T, Eberhard M, Nwoke BEB, Morales Z, Tukahebwa EM, et al. The role of national elimination committees in elimination onchocerciasis. International Health. 2017; 9 
17.	Haddad D. The NGDO Co-ordination Group for Onchocerciasis Control. Ann Trop Med Parasitol. 2008; 102 Suppl 1:35-8.
18.	Meredith SE, Cross C, Amazigo UV. Empowering communities in combating river blindness and the role of NGOs: case studies from Cameroon, Mali, Nigeria, and Uganda. Health Res Policy Syst. 2012; 10:16.
19.	Cross C, Olamiju F, Richards F, Bush S, Hopkins A, Haddad D. From River Blindness to Neglected Tropical Diseases--Lessons Learned in Africa for Programme Implementation and Expansion by the Non-governmental Partners. PLoS Negl Trop Dis. 2015; 9:e0003506.
20.	Hodges ME, Koroma JB, Sonnie M, Kennedy N, Cotter E, MacArthur C. Neglected tropical disease control in post-war Sierra Leone using the Onchocerciasis Control Programme as a platform. International Health. 2011; 3:69-74.
21.	Ndyomugyenyi R, Kabatereine N. Integrated community-directed treatment for the control of onchocerciasis, schistosomiasis and intestinal helminths infections in Uganda: advantages and disadvantages. Trop Med Int Health. 2003; 8:997-1004.
22.	Bangert M, Molyneux DH, Lindsay SW, Fitzpatrick C, Engels D. The cross-cutting contribution of the end of neglected tropical diseases to the sustainable development goals. Infect Dis Poverty. 2017; 6:73.
23.	WHO. Report of the WHO Strategic and Technical Advisory Group for Neglected Tropical Diseases Geneva: World Health Organization; 2016.
24.	Katabarwa M, Eyamba A, Habomugisha P, Lakwo T, Ekobo S, Kamgno J, et al. After a decade of annual dose mass ivermectin treatment in Cameroon and Uganda, onchocerciasis transmission continues. Trop Med Int Health. 2008; 13:1196-203.
25.	Katabarwa MN, Eyamba A, Nwane P, Enyong P, Yaya S, Baldiagai J, et al. Seventeen years of annual distribution of ivermectin has not interrupted onchocerciasis transmission in North Region, Cameroon. Am J Trop Med Hyg. 2011; 85:1041-9.
26.	Katabarwa MN, Eyamba A, Nwane P, Enyong P, Kamgno J, Kuete T, et al. Fifteen years of annual mass treatment of onchocerciasis with ivermectin have not interrupted transmission in the west region of cameroon. J Parasitol Res. 2013; 2013:420928.
27.	Senyonjo L, Oye J, Bakajika D, Biholong B, Tekle A, Boakye D, et al. Factors Associated with Ivermectin Non-Compliance and Its Potential Role in Sustaining Onchocerca volvulus Transmission in the West Region of Cameroon. PLoS Negl Trop Dis. 2016; 10:e0004905.
28.	Katabarwa MN, Walsh F, Habomugisha P, Lakwo TL, Agunyo S, Oguttu DW, et al. Transmission of onchocerciasis in wadelai focus of northwestern Uganda has been interrupted and the disease eliminated. J Parasitol Res. 2012; 2012:748540.
29.	Higazi TB, Zarroug IM, Mohamed HA, Elmubark WA, Deran TC, Aziz N, et al. Interruption of Onchocerca volvulus transmission in the Abu Hamed focus, Sudan. Am J Trop Med Hyg. 2013; 89:51-7.
30.	Gustavsen K, Sodahlon Y, Bush S. Cross-border collaboration for neglected tropical disease efforts-Lessons learned from onchocerciasis control and elimination in the Mano River Union (West Africa). Global Health. 2016; 12:44.
31.	International Coalition for Trachoma Control. Available from: http://www.trachomacoalition.org/.
32.	Nigeria: Tackling Neglected Tropical Diseases through an Integrated Approach. Available from: https://devtracker.dfid.gov.uk/projects/GB-1-203146/documents.
33.	Merck and the Mectizan Donation Program Donate $1 Million to the END Fund for Efforts to Help Eliminate River Blindness in Africa. Business Wire; 2016; Available from: http://www.businesswire.com/news/home/20160304005128/en/Merck-Mectizan-Donation-Program-Donate-1-Million.
34.	Katabarwa MN, Habomugisha P, Agunyo S, McKelvey AC, Ogweng N, Kwebiiha S, et al. Traditional kinship system enhanced classic community-directed treatment with ivermectin (CDTI) for onchocerciasis control in Uganda. Trans R Soc Trop Med Hyg. 2010; 104:265-72.
35.	Chami GF, Molyneux DH, Kontoleon AA, Dunne DW. Exploring network theory for mass drug administration. Trends Parasitol. 2013; 29:370-9.
36.	Sightsavers with Crown Agents, one of winners of the 20th Anniversary Supply Chain Excellence Awards 2016.   [cited 2017 12 October]; Available from: http://www.supplychainexcellenceawards.com/winners/.
37.	WHO. Integrating neglected tropical diseases into global health and development: fourth WHO report on neglected tropical diseases. Geneva: World Health Organization; 2017.
38.	Sauerbrey M, Rakers LJ, Richards FO. Progress toward elimination of onchocerciasis in the Americas. International Health. 2017; 9 
39.	Madon S, Amaguru JO, Malecela MN, Michael E. Can mobile phones help control neglected tropical diseases? Experiences from Tanzania. Soc Sci Med. 2014; 102:103-10.
40.	Mwingira U, Chikawe M, Mandara WL, Mableson HE, Uisso C, Mremi I, et al. Lymphatic filariasis patient identification in a large urban area of Tanzania: An application of a community-led mHealth system. PLoS Negl Trop Dis. 2017; 11:e0005748.





Figure 1. The past and current members of the NGDO Onchocerciasis Coordination Group and the endemic countries they have supported or are supporting.
CBM: Christoffel Blindness Mission; CSSW: The Charitable Society for Social Welfare; HKI: Helen Keller International; IEF: International Eye Foundation; IMA: IMA World Health; LW: Light for the World; LCIF: Lions Clubs International Foundation; LSTM: Liverpool School of Tropical Medicine; OPC: Organisation pour la Prévention de la Cécité; MC: Malaria Consortium; MDP: Mactizan Donation Programme; MITOSATH: Mission to Safe the Helpless; RTI: RTI International; SCI: Schistosomiasis Control Initiative; SS: Sightsavers; TCC: The Carter Center; UFAR: United Front Against River Blindness; USFUNICEF: US Fund for UNICEF.
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