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The second Who reporT builds on the growing sense of optimism 

generated by the 2012 publication of the WHO Roadmap. Commitments on the 

part of ministries of health in endemic countries, global health initiatives, funding 

agencies and philanthropists have escalated since 2010, as have donations of 

medicines from pharmaceutical companies and the engagement of the scientific 

community.

This report marks a new phase and assesses opportunities and obstacles in the 

control, elimination and eradication of several of these diseases. Unprecedented 

progress over the past two years has revealed unprecedented needs for 

refinements in control strategies, and new technical tools and protocols. The 

substantial increases in donations of medicines made since the previous report 

call for innovations that simplify and refine delivery strategies.

However, some diseases, including especially deadly ones like human African 

trypanosomiasis and visceral Leishmaniasis, remain extremely difficult and costly 

to treat. The control of Buruli ulcer, Chagas disease and yaws is hampered by 

imperfect technical tools, although recent developments for yaws look promising. 

The report highlights progress against these especially challenging diseases, 

being made through the development of innovative and intensive management 

strategies.  

Innovations in vector control deserve more attention as playing a key part in 

reducing transmission and disease burden, especially for dengue, Chagas disease 

and the Leishmaniases. 

Achieving universal health coverage with essential health interventions for 

neglected tropical diseases will be a powerful equalizer that abolishes distinctions 

between the rich and the poor, the young and the old, ethnic groups, and women 

and men. 
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“We are moving ahead 
towards achieving 

universal health coverage 
with essential health 

interventions for neglected 
tropical diseases, the 

ultimate expression of 
fairness.” 

 
Dr Margaret Chan  

Director-General  
World Health Organization
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FOREWORD BY THE DIRECTOR-GENERAL OF THE WORLD 
HEALTH ORGANIZATION

Much has happened since the World Health Organization (WHO) issued its 

burden caused by these diseases, and of the tools and strategies available for their 

resolutions and decisions of its governing bodies as well as this previous assessment 
of opportunities and obstacles – and on the growing sense of optimism – by issuing a 
roadmap with visionary time-bound goals for controlling, eliminating or eradicating 
several of these ancient diseases. That ambitious agenda was almost immediately 
endorsed by the London declaration on neglected tropical diseases, which expressed a strong 
and broad-based will to seize these new opportunities. Commitments on the part of 
ministries of health in endemic countries, global health initiatives, funding agencies 
and philanthropists escalated, as did donations of medicines from pharmaceutical 

With the publication of this report, the control of neglected tropical diseases enters 
a new phase. Unprecedented recent progress has revealed unprecedented needs 

jointly, a number of these diseases. In 2010, 711 million people worldwide received 
preventive chemotherapy for at least one neglected tropical disease. Since some of 
these treatments confer protection against three or more diseases, the impact on 
the total burden of disease is even greater than suggested by this number. The 
substantial increases in donations of medicines made since the previous report call for 

are developing resistance under the pressure of mass drug administration. While 
the prospects for expanding coverage are now vastly improved, endemic countries 
absorb these donations through large-scale mobilizations of their own, often limited, 

The fact that many of these diseases are coendemic emphasizes the need to deliver 
preventive chemotherapy as an integrated package. Funding for programmes 
is increasingly provided for the implementation of integrated drug delivery. 
Campaigns using mass drug administration to target different diseases are now 
better coordinated, reducing the demands on national capacities and resources. To 
reduce these demands even further, WHO has developed a package of programmatic 
tools that facilitate integrated planning and costing, integrate requests for drugs, 
and simplify and consolidate reporting. In particular, the control of lymphatic 

closely coordinated programme planning, service delivery and shared indicators for 
monitoring and evaluation. 
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Some needs arise from the sheer magnitude of success. As more programmes approach 
their milestones and targets, new tools and protocols are needed to assess the intensity 
of transmission, support decision-making about when mass drug administration can 
be stopped, and then to verify interruption of transmission. Monitoring vectorial 
capacity as a proxy for monitoring transmission intensity in humans is an approach 
that may be far less costly and disruptive to communities. However, it may be 
necessary to further develop the tools and the capacity for such monitoring.

Some of these diseases, including especially deadly ones like human African 

manage. Treatments for human African trypanosomiasis have been donated. But the 
control of Buruli ulcer, Chagas disease and yaws is hampered by imperfect technical 
tools, although recent developments for yaws look promising. Nonetheless, progress 
against these especially challenging diseases is being made through the development 
of innovative and intensive management strategies. Above all, innovations in vector 
control deserve more attention as playing a key part in reducing transmission and 
disease burden, especially for dengue, Chagas disease and the Leishmaniases.

Overcoming neglected tropical diseases makes sense both for economies and for 
development. The prospects for success have never been so strong. Many millions 
of people are being freed from the misery and disability that have kept populations 
mired in poverty, generation after generation, for centuries. We are moving ahead 
towards achieving universal health coverage with essential health interventions 
for neglected tropical diseases, the ultimate expression of fairness. This will be a 
powerful equalizer that abolishes distinctions between the rich and the poor, the 
privileged and the marginalized, the young and the old, ethnic groups, and women 
and men.
 
I thank the community of partners for their exceptional commitment and goodwill. 
We can all be proud of the progress that has been made, step by step over several 
decades, and that has now swelled into a true pro-poor movement that promises to 
have a substantial and lasting impact. Through your efforts, the people previously 
left behind are catching up by a show-case of universal health coverage for control of 
neglected tropical diseases. By taking these actions, our control efforts will provide 
convincing evidence of the power of global public health and solidarity.

Dr Margaret Chan
Director-General

World Health Organization
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SUMMARY

I(1) setting targets for the prevention, control, elimination and eradication of 17 
neglected tropical diseases or conditions: Buruli ulcer, Chagas disease, taeniasis/
cysticercosis, dengue, dracunculiasis, echinococcosis, endemic treponematoses, 
foodborne trematodiases, human African trypanosomiasis, the Leishmaniases, 

soil-transmitted helminthiases.

The roadmap marked a major strategic advance since the publication in 2010 of 
2), which set targets for the 

eradication of dracunculiasis (2015) and yaws (2020). Furthermore, 6 targets were 
set for the elimination of 5 neglected tropical diseases by 2015, and a further 10 
elimination targets were set for 2020, either globally or in selected geographical 
areas, for 9 neglected tropical diseases (Annex 3a). The roadmap also set out targets 

zoonoses and helminthiases (Annex 3b). 

The roadmap inspired the London declaration on neglected tropical diseases (3), endorsed 

extend control, elimination and eradication programmes to ensure the necessary 
supply of medicines and other interventions. The impact and wide dissemination 
of the London declaration demonstrate that the global public-health agenda now 
embraces neglected tropical diseases. 

This second report, Sustaining the drive to overcome the global impact of neglected tropical 
diseases, further elaborates concepts discussed in the roadmap, describes the need for 
sustainable progress, and examines the challenges in implementation encountered by 
Member States, WHO and their partners.  

The following are highlights of this second report.

 
  scale up the delivery of preventive chemotherapy.1 As of 2012, 600 million  
  tablets of albendazole or mebendazole became available annually to treat  
  school-aged children. Programmes in countries where soil-transmitted  
  helminthiases are endemic have already requested an additional 150 million 

 
  For schistosomiasis, itis expected that improved access to praziquantel will  
  enable an estimated 235 million people to be treated by 2018 (4). 

 1 In this instance, preventive chemotherapy refers to the widespread delivery of quality- 
  assured, single-dose medicines as preventive treatment against helminthiases and trachoma.
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  estimated that eradication of the disease will yield a 29% increase in economic  
  returns for the agricultural sector of countries where the disease is no longer  
  endemic (5). Heightened community-based surveillance activities, used together  
  with national programmes of integrated disease surveillance and response, are  
  expected to intensify case detection and the subsequent containment of cases, and  
  further reduce transmission in the drive towards eradication. Despite  
  achievements and successes, operational challenges remain in Chad, Ethiopia,  
  Mali and South Sudan. 

6) aims at eradicating yaws by 2020 using a new  
  treatment policy designed to replace those developed in the 1950s, which mainly  
  centred on delivering injections of benzathine benzylpenicillin. Published in  

7  
  dose of oral azithromycin is as effective as intramuscular benzathine  
  benzylpenicillin in treating yaws, thus revitalizing prospects for eradication  
  through the delivery of mass treatment to infected and at-risk populations in the  
  estimated 14 countries where yaws is endemic. This new strategy of treating the  
  entire community overcomes the limitations of penicillin injections, which require  
  trained health-care personnel to deliver case by case treatment. 

 
 
 

  Professor Thérèse Aya N’dri-Yoman, the Minister of Health of Côte d’Ivoire, in  
  May 2012. Convened at the behest of countries where these diseases are endemic,  
  the meeting noted the “unprecedented force” characterizing the global effort  
  against neglected tropical diseases, and encouraged Member States to increase  
  cooperation with one another and strengthen their political commitment in order  
  to sustain the goals and meet the targets of WHO’s roadmap. This report 
   emphasizes the need for national programmes to continue developing a culture  
  of integrated and coordinated planning and programme management to enable  
  programmes to scale up effectively and encourage commitment from governments. 

 
 

  management; (ii) vector control and pesticide management; (iv) safe drinking- 
  water, basic sanitation and hygiene services, and education; and (v) veterinary  
  public-health services. Although one approach may predominate for the control of  

 
  control results when several approaches are combined and delivered locally.
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  the concepts of elimination and eradication for some neglected tropical  
  diseases and expands that of universal health coverage as it applies to neglected  
  tropical diseases. Universal coverage of prevention and control interventions  

 
  systems, access to essential medicines of assured quality at affordable prices,  
  a well-trained and motivated work force, as well as the involvement of sectors  

 
  public health, water and sanitation, and environmental management. 

 
  associated challenges, and proposes plans to mitigate some of the challenges.  
  Obstacles and risks to implementation are as diverse as the diseases themselves,  
  and are invariably linked: some include the effects of natural disasters and  

 
  disrupt public-health interventions and disease surveillance. 

 
  diseases depend on vectors or intermediate hosts. Thus, there is the risk that  

 
  measures to control vectors or their intermediate hosts and species are  
  inadequate. In 2012, dengue ranked as the most important mosquito-borne   
  viral disease with an epidemic potential in the world. There has been a 30-fold  
  increase in the global incidence of dengue during the past 50 years, and its  
  human and economic costs are staggering. The world needs to change its  
  reactive approach and instead implement sustainable preventive measures that  
  are guided by entomological and epidemiological surveillance (8).

 
 

  tailored to the features of each disease; to the various forms of infections; to  
  available tools, medicines and technical abilities; and the mobility and readiness  
  of decentralized medical teams to detect patients and manage individual  

 
  and onchocerciasis – the vector-borne diseases that account for an estimated  
  16% of the burden of infectious diseases (9) – vector control remains key to  
  reducing transmission. 

 
  required to support the scaling up of interventions at all levels of national  
  health-care systems as well as to mobilize resources. WHO’s new Working  
  Group on Capacity Strengthening has been active since December 2012.
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  and their partners must be expanded to ensure that new products are developed  
  for preventing, diagnosing and controlling these diseases; that services  
  continue to expand; and that much-needed improvements to health systems  
  are made. Expertise in preventing and controlling some neglected tropical  
  diseases, and managing their vectors, will have to be enhanced if the targets set  
  by the World Health Assembly in many resolutions over the years are to be  
  met.

REFERENCES
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1.1 RECENT DEVELOPMENTS IN PREVENTION AND   
 CONTROL 

Since its founding in 1948, the agenda of the World Health Organization 
(WHO) has included a commitment to working to reduce the burden of disease 

that impairs the health and well-being of millions of people living in areas where 

neglected tropical diseases (NTDs) was adopted in that same year, urging Member 
States to control the vectors responsible for the transmission of pathogens. Since 
then, the World Health Assembly has adopted a further 66 resolutions calling on 
Member States to work to overcome NTDs.  Key resolutions aimed at preventing 
and controlling NTDs are listed in Annex 1.

THE GLOBAL PUBLIC-
HEALTH AGENDA NOW 
EMBRACES NEGLECTED 

TROPICAL DISEASES

Since its founding in 1948, the agenda of the World Health Organization (WHO) 
has included a commitment to working to reduce the burden of disease that impairs the 
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1) described 
the evolution of the global effort to control 17 NTDs. Nine of these are caused by 
microparasitic pathogens and eight by macroparasitic pathogens (2) that involve 
vectors, and intermediate and reservoir hosts (Box 1.1.1).  The pathogens themselves 
have exceedingly complex life-cycles, population dynamics, infection processes and 
epidemiologies, causing diverse diseases and pathologies.  Their commonality is their 
persistence and prevalence in people and communities living in poverty and social 
exclusion.  

The purpose of this second WHO report on NTDs (the second report) is to sustain 
the progress that has been made in overcoming their global impact. The report has 
four objectives:
 

 1.  To report on the planning and progress of WHO’s recommended public-health  
  strategies for controlling, eliminating and eradicating NTDs;

 
  report (1);

 3.  To identify action points to ensure the successful implementation of the  
  roadmap as it relates to targets for control, and the need for control activities;

 4.  To propose how WHO should contribute to expanding control efforts in  
  relation to the roadmap.

The current encouraging position of prevention and control has been reached 
through the efforts of Member States, WHO and their many partners. The bedrock 
of much of the effort has been the growing commitments made by the partners that 
have generously donated medicines (Annex 2). 

BOX 1.1.1 Causes of neglected tropical diseases

Microparasitic pathogens Macroparasitic pathogens
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1.2 THE ROADMAP AND THE LONDON DECLARATION

Accelerating work to overcome the global impact of 
neglected tropical diseases: a roadmap for implementation (the roadmap) (3) at a meeting 
of partners uniting to combat neglected tropical diseases. These partners have been 
crucial to the successes achieved: they have donated resources, expertise, time and 

partners made a commitment to help overcome NTDs; this commitment is outlined 
in the London declaration on neglected tropical diseases (the London declaration) (4)  
(Box 1.2.1). The continuing informal relationships and goodwill that exist among 
WHO, the community of partners and the governments of endemic countries have 
been essential to achieving the progress described in this second report.

1.3 OPPORTUNITIES FOR PUBLIC-HEALTH PROGRAMMES

Following dissemination of the London declaration, partners in the NTD community 

By honouring their commitments, partners are taking the opportunity to improve 
the health of millions of people. In addition to the London declaration’s optimism, 
it also includes seven points that highlight actions to be undertaken to reach the 
roadmap’s targets (Box 1.2.1). Many of these activities are already under way. For 
example, efforts are being made to expand access to the increased donations of 
essential medicines used for preventive chemotherapy.  Tools for monitoring and 
evaluating interventions are being improved.  

international levels is important if only to avoid duplication of effort.  The funding 
gap should be closed, not only to support research for developing new diagnostics, 
medicines and vaccines but also to enable countries where these diseases are endemic 
to expand their capacity and implement national health plans. The funding gap may 
be the biggest obstacle to reaching the roadmap’s targets, given the global economic 
uncertainty.

request of the President of the Assembly, Her Excellency Professor Thérèse Aya 

the goals and targets set in the roadmap. The Sixty-sixth World Health Assembly in 
May 2013 will consider how Member States can best overcome the global impact of 
NTDs.
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BOX 1.2.1 The London Declaration on Neglected Tropical Diseases

 

LONDON DECLARATION ON 
NEGLECTED TROPICAL DISEASES 

UNITING TO  
COMBAT NEGLECTED 
TROPICAL DISEASES 
 

Ending the Neglect & 
Reaching 2020 Goals 
 

 

 
For decades, partners including pharmaceutical companies, donors, endemic countries and 
non-government organisations have contributed technical knowledge, drugs, research, 
funding and other resources to treat and prevent Neglected Tropical Diseases (NTDs) 
among the world’s poorest populations. Great progress has been made, and we are 
committed to build on these efforts.   
 

Inspired by the World Health Organization’s 2020 Roadmap on NTDs, we believe there is a 
tremendous opportunity to control or eliminate at least 10 of these devastating diseases by 
the end of the decade. But no one company, organization or government can do it alone. 
With the right commitment, coordination and collaboration, the public and private sectors 
will work together to enable the more than a billion people suffering from NTDs to lead 
healthier and more productive lives – helping the world’s poorest build self-sufficiency. As 
partners, with our varied skills and contributions, 
 

 Sustain, expand and extend programmes that ensure the necessary supply of drugs 
and other interventions to help eradicate Guinea worm disease, and help 
eliminate by 2020 lymphatic filariasis, leprosy, sleeping sickness (human African 
trypanosomiasis) and blinding trachoma. 

 

 Sustain, expand and extend drug access programmes to ensure the necessary 
supply of drugs and other interventions to help control by 2020 schistosomiasis, 
soil-transmitted helminthes, Chagas disease, visceral leishmaniasis and river 
blindness (onchocerciasis). 

 

 Advance R&D through partnerships and provision of funding to find next-
generation treatments and interventions for neglected diseases. 
 

 Enhance collaboration and coordination on NTDs at national and international 
levels through public and private multilateral organisations to work more 
efficiently and effectively together. 
  

 Enable adequate funding with endemic countries to implement NTD programmes 
necessary to achieve these goals, supported by strong and committed health 
systems at the national level. 
 

 Provide technical support, tools and resources to support NTD-endemic countries 
to evaluate and monitor NTD programmes. 
 

 Provide regular updates on the progress in reaching the 2020 goals and identify 
remaining gaps. 

To achieve this ambitious 2020 vision, we call on all endemic countries and the international 
community to join us in the above commitments to provide the resources necessary across 
sectors to remove the primary risk factors for NTDs—poverty and exposure—by ensuring 
access to clean water and basic sanitation, improved living conditions, vector control, 
health education, and stronger health systems in endemic areas. 
 

 

Endorsers: 
 
Abbott 

AstraZeneca 

Bayer 

Becton Dickinson  

Bill & Melinda 
Gates Foundation 

Bristol-Myers 
Squibb 

CIFF 

DFID 

DNDi 

Eisai 

Gilead 

GlaxoSmithKline 

Johnson & 
Johnson 

Lions Clubs 
International 

Merck KGaA 

MSD 

Mundo Sano 

Novartis 

Pfizer 

Sanofi 

USAID 

World Bank  
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1.4 COSTS OF EXPANDING ACTIVITIES

This second report demonstrates that interventions have expanded rapidly; and 
detailed plans for further expansion are being prepared based on the progress made 
to date. 

A priority for planning is to address the cost of expanding implementation activities. 
It is important to consider the size of the funding gap that will have to be closed if 
the roadmap’s targets are to be achieved.  Accurate evidence-based costings must 
be obtained for the interventions that will be necessary to meet the targets in the 
roadmap. Robust costing will help governments, donors and partners to see how 
their contributions are helping to close the funding gap.

WHO is undertaking the necessary analysis and making appropriate forecasts. 
This process will be monitored by the Strategic and Technical Advisory Group for 
Neglected Tropical Diseases, and the results should be published by 2014.

1.5 WHO AND THE ROADMAP’S TARGETS

WHO has a pivotal role in leading the work that must be undertaken if the challenges 
in the roadmap are to be met, and the targets and milestones reached.  Since 2008, 
the Strategic and Technical Advisory Group for Neglected Tropical Diseases and 
its specialist working groups have provided advice to WHO. At each meeting, the 
advisory group agrees a series of action points for WHO to address in addition to 
its ongoing work; these action points are communicated by the Chair of the advisory 
group to the Director-General.

The following action points take into consideration some of the advisory group’s 
recommendations (more are available from the report of the meeting held in April 
2012) (5) as well as input from WHO regions and countries; these responses illustrate 
how WHO addresses the action points with the aim of ensuring that the roadmap’s 
targets are met.  

 
  and coordinated planning and management of preventive chemotherapy among  

 
  and (iii) encourage governments’ commitments. 

 
  programmes once targets are reached and sustained.
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  epidemiology in endemic countries.

 
  for eradication, elimination or control in the roadmap.

 
  of medicines by using appropriate coordination mechanisms among donation  
  programmes. 

 
  medicines against human African trypanosomiasis, the Leishmaniases and  
  Chagas disease.

 
  anthelminthic medicines to a larger number of partners to seek input from a  
  wide range of stakeholders, and take into account the need to produce local  
  versions in national or local languages.

 
  prevention and control of dengue.
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The roadmap ( 1) set targets for eradicating dracunculiasis by 2015 and 
eradicating endemic treponematoses (yaws) by 2020. Furthermore, 6 

elimination targets for 5 NTDs have been set for 2015, and a further 10 targets for 
the elimination of 9 NTDs by 2020 (Annex 3a).  Some of the elimination targets are 

in more than one location. For example, onchocerciasis is targeted for elimination 
in Latin America and Yemen by 2015, and in selected African countries by 2020. 
The roadmap also sets out a matrix of targets for intensifying control efforts against 
dengue, Buruli ulcer, cutaneous Leishmaniasis and various helminthiases (Annex 
3b); these control targets are variable and include validation of strategies, pilot 
projects, vector control and expansion of preventive chemotherapy, again in a 
variety of locations.

REACHING THE  
ROADMAP’S TARGETS  

 
5 NTDs have been set for 2015, and a further 10 targets for the elimination of  
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Of major importance is the need for consensus on the use of the terms eradication, 
elimination and control in the context of the roadmap. Consensus is essential for 
ensuring that communication about targets is clear and for ensuring agreement that 
a target has been reached. 

2.1 PRACTICAL DEFINITIONS OF ERADICATION,    
 ELIMINATION AND CONTROL 

After consulting with the Strategic and Technical Advisory Group for Neglected 
Tropical Diseases in 2012 (2
should be used for the roadmap’s targets.

Eradication is the permanent reduction to zero of the worldwide incidence of 

of reintroduction. In some cases a pathogen may become extinct, but others may be 

Elimination (interruption of transmission) is the reduction to zero of the incidence 

of deliberate efforts; continued actions to prevent re-establishment of transmission 
may be required.

Control is the reduction of disease incidence, prevalence, intensity, morbidity, or 
mortality, or a combination of these, as a result of deliberate efforts.  The term 
“elimination as a public-health problem” should be used only upon achievement of 

Continued intervention measures may be required to maintain this reduction.

By December 2012, a single measurable indicator was recommended to be used 
for each disease targeted in the roadmap for eradication, elimination or control 
(Annex 4

processes for smallpox, poliomyelitis and dracunculiasis (3,4).

2.2 OBSTACLES AND RISKS TO ACHIEVING TARGETS

Prospects for achieving the roadmap’s targets will be improved if obstacles and 
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problems may be intractable, but others might be avoided; accepting their existence 
now may be helpful later if WHO and its partners in the NTD community need to 
review circumstances that may have delayed the achievement of targets. Obstacles 
and risks to implementation do not stand in isolation but will invariably be linked – 
for example, vector control and pesticide resistance – and will vary among countries 
and diseases.

of millions of people who, as a result, suffer from disease, as well as starvation and 
sexual and physical abuse (5
continue to be waged in countries in sub-Saharan Africa, where NTDs are prevalent 
(6).  Since 1998, 5.4 million people have died in the Democratic Republic of the 
Congo, and 1.5 million have become refugees or been displaced. In 2011, the total 
global number of refugees was estimated to be about 10.5 million; in 2010, the total 
number of internally displaced persons  was about 27.5 million, with 11.5 million of 
these being in Africa (7). 

adequate case management and disease surveillance, put the lives of health workers 
at risk, and impede access to treatment.  Plans can be made to reach refugees and 
internally displaced persons, especially if they are living in camps.  The numbers 
may seem relatively small compared with those requiring preventive chemotherapy 
but, in addition to their health needs, displaced persons may serve as reservoirs of 
infection or agents of dispersal when national borders are porous.

By 31 October 2012, the world’s population had reached 7 billion, with most of 
the growth occurring once again in the countries where NTDs are prevalent (8).  
Population growth is predicted to continue to be greatest in sub-Saharan Africa, 
which includes 33 of the 49 countries considered to be least developed according 
to social and economic indicators (9).  The population in sub-Saharan Africa is 
currently 840 million; with a likely annual increase of 20 million, the population will 
be 1.02 billion by 2020. This is the year set to meet 1 eradication target, 4 global 
elimination targets and 10 regional or country-based elimination targets (Annex 3a). 
This projected population growth should be considered to ensure that resources will 
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2.2.3 Vector control 

The transmission and persistence of many pathogens – such as those responsible for 
dengue, Chagas disease, foodborne trematodiases, human African trypanosomiasis, 

intermediate hosts are inadequate. More efforts need to be made to deal with vectors 
and the chemicals involved in their control.

Vector control relies mainly on the use of pesticides. Sound management of pesticides 
requires collaboration among sectors for agriculture, health and the environment.  
WHOPES (the WHO Pesticide Evaluation Scheme) works in collaboration with 
the FAO (the Food and Agriculture Organization of the United Nations) and UNEP 
(the United Nations Environment Programme); it continues to serve as the main 
resource for information on pesticide management, and provides guidance on the 

medicine or pesticide in a population that was previously sensitive to the appropriate 
therapeutic dose or controlling application. Veterinary use of anthelminthics to 
control nematode infections in sheep has led to the selection of populations resistant 
to albendazole, mebendazole, levamisole, pyrantel and ivermectin (10). In mice 
experimentally infected with a human isolate of Schistosoma mansoni and exposed 
to repeated doses of praziquantel, evidence has shown that praziquantel-resistant 
genes are present in the isolate (11).

There is no solid evidence of resistance in pathogens responsible for human 
helminthiases, despite the enormous number of treatments for NTDs that have 

selection pressure, however, enhances the risk of inducing strains of medicine-
resistant pathogens.  The shorter a pathogen’s generation time, the more likely it is 
that resistance will emerge. In anticipation of the development of such resistance, 
especially with the scaling up of preventive chemotherapy, WHO’s Strategic and 
Technical Advisory Group for Neglected Tropical Diseases has established a 

procedures to detect resistance early (12).

It is equally important to prepare procedures and alternative strategies that can be 
used if resistance is detected.  
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Projections for the progressive scaling up of interventions en route towards 2020 
and the related milestones, assume that necessary resources will become available 
as required. In terms of human resources, this implies that technical and managerial 
capacity will be built at all levels of national health-care systems so that simultaneous 
nationwide implementation can be carried out and maintained for as long as necessary 
as part of the delivery of routine health-care interventions, similar to the ways that  
nationwide vaccination programmes were introduced. If adequate sustainable 
capacity is not built into national health plans and strategy, it is unlikely that such 
a large number of endemic countries will simultaneously be able to scale up their 

implemented, milestones are reached, and then programmes are scaled down. It is 
unlikely that these resources will be generated entirely from external sources, thus 
consistent efforts to mobilize national resources from various sectors will need to be 
made in endemic countries.  The worldwide private sector has made unprecedented 
pledges to supply the medicines required for large-scale distribution, but such 
external support needs adequate domestic infrastructure. The impact of programmes 
will need to be monitored, and adjustments may need to be made to implementation 
strategies to reach the roadmap’s targets in the most cost-effective manner.

Evidence from clinical trials and community studies demonstrates that individual 
treatment and the large-scale delivery of effective chemotherapy reduces and controls 

guiding most programmes is that a given number of treatments or rounds of mass drug 
administration will interrupt transmission in all settings, whether transmission occurs 
from person to person or through vectors or their intermediate hosts. Information 
collected by monitoring coverage and evaluating the impact of strategies will help 

Fundamental research and operational research will continue to be essential 
components in the work to overcome NTDs. In 2012, WHO’s Special Programme 
for Research and Training in Tropical Diseases published its Global report for research 

 (13). This comprehensive report recognized that research 

The report called for more equitable support for research into NTDs to increase 
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knowledge about these diseases and to improve control interventions. The strategies 
used to combat NTDs are based on science. Research must continue if these diseases 
are to be overcome. 

2.2.8 Climate change

Climate change is now accepted as resulting mainly from an increase in the emissions 
of greenhouse gases (water vapour, carbon dioxide, methane, nitrous oxide) released 
as a result of human activity. By the end of the 21st century, the earth’s temperature 
may rise above mid-1990 levels by 1.1 °C to 6.4 °C, a change that is predicted to 

Organization and WHO have jointly published the Atlas of health and climate (14), 
which explores the numerous and variable effects of climate change on infectious 
diseases, including NTDs. The effects of climate change on populations of vectors 
and on the persistence and transmission of NTDs are of particular concern.
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and controlling NTDs in relation to the targets and milestones in the roadmap.  This 
report also includes updated information on the distribution and impact of NTDs and 
their effects on women and children.



WHO published a detailed account 
of the distribution and impact 

report in 2010 (1) and updated the report 
in 2011 (2). This second report is mainly 
concerned with assessing the progress 
made in preventing and controlling NTDs 
in relation to the targets and milestones in 
the roadmap (3). This report also includes 
updated information on the distribution 
and impact of NTDs and their effects on 
women and children.

The latest WHO estimates of several 
NTDs remain those published in its 
2004 update of The global burden of disease 

A volunteer in South Sudan teaches 
children how to avoid guinea-worm 
infection.

The number of dracunculiasis cases 
reported to WHO worldwide has 
decreased steadily, with 542 cases 
in 2012.
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(4). However, the results of a 2010 study by the Institute for Health Metrics and 
Evaluation includes updated estimates for many NTDs. These estimates have not 
yet been endorsed by WHO, but WHO will hold an expert consultation in February 

update of deaths by cause, which will be released in early 2013.
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WOMEN, CHILDREN AND NEGLECTED TROPICAL DISEASES 

Many NTDs disproportionately affect women and children. Those living in remote 
areas are most vulnerable to infections, and their biological and sociocultural 
consequences. Deliberate global health responses are needed to promote interventions 
in the biological and social contexts in which these diseases persist. Additional efforts 
are required to collect epidemiological data that show the differential impact of these 
diseases according to a patient’s sex and age in order to better inform policies, and 
guide targeted interventions for sustainable control. 

The contribution of biological sex and age to the outcomes of infections can be 

young mothers can reactivate leprosy. Nerve damage from leprosy is accelerated in 
pregnant and lactating women, 45% of whom develop silent neuritis, including those 
on chemotherapy and those considered cured (1). 

An estimated 44 million pregnant women are infected with hookworm at any one 
time, including up to one third of all pregnant women in sub-Saharan Africa (2). 
Hookworm infection contributes to approximately 7% of the 20% of maternal 
deaths in Africa caused by anaemia. Schistosomiasis affects an estimated 10 million 
pregnant women in Africa alone, half of whom consequently develop anaemia and 
its complications during pregnancy (complications include increased maternal 
morbidity, low birth weight and other adverse outcomes) (3). Hookworm infection 
and schistosomiasis contribute to infertility and a range of problems that adversely 
affect female reproductive health. Women who have urogenital schistosomiasis are 
three times to four times more likely to become infected with HIV (4). 

Children are vulnerable to infections because of their immature immune systems and 
exposure through daily activities, such as playing, assisting with farming activities 
and living in substandard, overcrowded conditions. About one third of the world’s 
population are infected with soil-transmitted helminths: this includes more than 270 
million preschool-aged children and more than 600 million school-aged children 
living in areas where these parasites are intensively transmitted (5). Sequelae include 
stunted growth, impaired cognitive function, limited educational advancement and 
compromised future economic prospects (6). 

Yaws affects children (mostly boys) aged 2–14 years; they account for 75% of all reported 
cases and in turn serve as the main reservoirs of infection (7). Trachoma occurs mostly 
in young children; they are the reservoirs of infection and are predisposed to developing 
blindness later in life (8). Congenital (mother-to-child) transmission of Chagas disease 
occurs in about 1–10% of cases, which can lead to clinical manifestations from birth and 
even the possibility of transmission to second generations (9). Visceral Leishmaniasis 
can also be transmitted to fetuses by their mothers (10). The development of dengue 
haemorrhagic fever and dengue shock syndrome, and secondary-type antibody 



22 

DISEASES
   SECOND WHO REPORT ON NEGLECTED TROPICAL DISEASES  ** 

response, are affected by age and sex; the incidences are higher in young children and 
females than in males, particularly in Asia (11).

Women living in endemic areas are often exposed to these diseases during domestic 
activities that place them in regular contact with vector habitats, such as while 

and coping mechanisms at household and community levels (12). Of the 1058 cases 
reported in 2011, 349 of those infected were women and 411 were children; these 
women and children represented 72% of all cases reported in 2010 (13). 

Child-rearing places women in close contact with small children – the main 
reservoir of  infection – and makes them three to four times 
more likely to develop blinding trachoma than men (14). Studies from Egypt and 
Sudan show a complex relationship between schistosomiasis and sex in relation to 
domestic activities and farming (15
negative impact of emerging zoonotic pathogens on women’s health. For all zoonotic 
illnesses – particularly disabling and wasting conditions, and mental conditions, such 
as those associated with neurocysticercosis – women are called upon to devote a 
disproportionately large share of their time to caring for sick members of their family, 
both at home and when seeking or receiving treatment outside the home (16). 

Stigma
During the past half century, social stigma has become increasingly recognized as an 
important social determinant of the effectiveness of disease control, mainly through 
its effect on health-seeking behaviour and adherence to treatment, especially for 
women. Women consistently experience longer delays before beginning treatment 
for visceral Leishmaniasis than men (5 months for women versus 3 months for men 
in Bangladesh) (17). Cutaneous Leishmaniasis causes painful, unsightly long-lasting 

particularly stigmatized by scarring: they are considered unacceptable for marriage, 
sometimes by their own families; they are often forcefully separated from their 
children during the illness, not allowed to breastfeed, and may suffer mental illness 
as a result (18).

caused by their impairment interferes with their earning capacity (19). Although 

psychological disorders and restrict social participation. NTDs affect not only 
women’s physical well-being but also their psychological, social and economic health. 
The potential burden of mental illness, particularly depressive illness, has recently 
been highlighted (20). The number of individuals who suffer from disabling and 
stigmatizing conditions suggests that mental illness may be an additional, previously 
unrecognized burden of NTDs (21).
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3.1 DENGUE

 
mosquitoes and, to a lesser extent, by female A. albopictus mosquitoes. Between 1955 
and 1959, the number of countries reporting cases of dengue increased from three 
to eight; in 2012, the geographical distribution of dengue included more than 125 
countries. This increase underscores the need to implement sustainable prevention 
and control interventions rather than rely on responses to outbreaks. The emergence 
and spread of the four dengue viral serotypes across WHO’s African, the Americas, 
South-East Asia and the Eastern Mediterranean regions represents a pandemic 
threat. Although the full global burden of the disease is uncertain, the patterns are 
alarming both for human health and the global economy (1) ( ). 

Not applicable

Countries or areas at risk of dengue transmission

January isotherm

July isotherm

10 °C

10 °C

The contour lines of the January and July isotherms 
indicate areas at risk, defined by the geographical limits 
of the northern and southern hemispheres for year-round 
survival of Aedes aegypti, the principal mosquito vector of dengue viruses

Fig. 3.1.1 Global distribution of countries or areas at risk of dengue transmission, 2011
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During 1960–2010 in the African Region, 22 countries reported sporadic cases or 
outbreaks of dengue; 12 additional countries reported that dengue was restricted to 
travellers. The presence of disease and the high prevalence of antibodies to dengue 
virus in serological surveys suggest that endemic dengue virus infection exists in all 
or many parts of Africa. Dengue may be underreported in Africa owing to a lack 
of awareness among health-care providers, the presence of other febrile illnesses 

surveillance. 

Dengue is regarded as an emerging disease in WHO’s Eastern Mediterranean 

been occurring for only two decades. Generally, cases have been detected along the 
coasts of countries bordering the Red Sea and the Arabian Sea, and in Pakistan. The 

 – Dengue is emerging as a major  
  public-health problem in this group. During the past two decades (1990–2010),  
  repeated outbreaks have occurred in urban centres and the disease has spread  
  to rural areas in Pakistan and Yemen. An outbreak in Lahore in 2011 caused  
  more than 300 deaths.

– Outbreaks are becoming more  
  frequent; multiple virus serotypes are cocirculating; and the disease is probably  
  expanding its geographical reach in these countries.

 – Imported cases of dengue have been reported, but there is  
  no evidence of endemicity or local transmission.

 – This includes countries where dengue has not yet been reported,  
  although the inability of a surveillance system to detect the disease cannot be  
  ruled out.

In much of the Region of the Americas interruption in transmission resulted from 
the campaign to eradicate during the 1960s and early 1970s. However, 
vector surveillance was not sustained so mosquitoes thrived and dengue outbreaks 
recurred in the Caribbean, and in Central America and South America (2). The 
region is now in a hyperendemic state, with indigenous transmission occurring in 
almost all countries. A regional initiative uses an integrated management strategy for 
prevention, and this offers the most promising approach to disease control (3).

variation in incidence among countries and within each country. The seasonal pattern 
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of dengue differs among countries: in India, the number of cases peaks between 

Myanmar and Sri Lanka, the peak occurs between May and August. Severe dengue 
is endemic in most of the countries in the South-East Asia Region (4).

During the 1990s in WHO’s European Region, A. albopictus rapidly became 
established, mainly through the global trade in used tyres. The threat of dengue 
outbreaks exists in Europe. In 2010, local transmission of the virus was reported for 

European countries. An outbreak of dengue was also reported from Madeira island 
of Portugal recently (2012).

around 50 000 annually in 1999 and 2000 after an epidemic in 1998, the incidence of 
dengue has increased during the past decade. In 2010, the region reported 353 907 
cases, including 1073 deaths (case-fatality rate, 0.30%). The incidence of dengue was 
highest in the Lao People’s Democratic Republic, but most cases and deaths were 
reported from the Philippines. Island nations have been susceptible to epidemics: in 
2011 both Micronesia and the Marshall Islands had epidemics. Increases in the number 
of cases reported from Malaysia and Singapore indicate sustained epidemic activity. 

 shows the number of deaths from dengue reported to WHO by Member 
States from 2006 to 2010. There has been a steady rise in the number of cases of 
dengue and severe dengue reported during 1955–2010 ( ).

Fig. 3.1.2  Number of deaths from dengue reported to WHO by Member  
 States, 2006–2010
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Fig. 3.1.3  Average number of cases of dengue and severe dengue reported  
 to WHO annually during 1955–2007 compared with the number  
 of cases reported  during 2008–2010 (2011 data are incomplete)
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(5) are by 
2020 to reduce mortality from dengue by at least 50% and reduce morbidity by 
at least 25% using 2010 as the baseline (Annex 3b
elements: (i) diagnosis and case management; (ii) integrated surveillance and outbreak 
response; (iii) sustainable vector control; (iv) future vaccine implementation; and (v) 
basic operational and implementation research. 

Table 3.1.1 shows proposed indicators for monitoring and evaluating the performance 
and impact of dengue prevention and control efforts; assessing these efforts should 
contribute to achieving the targets and milestones in the roadmap.
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Table 3.1.1 Proposed indicators for monitoring progress in implementing dengue prevention 
and control efforts

Intended Indicator  Type  Limitations of the Source of data needed  
outcome     indicator for monitoring and to assess the indicator

evaluation
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3.2 RABIES

Rabies is a vaccine-preventable viral disease. However, once symptoms develop, 
rabies is almost always fatal to humans unless they promptly receive post-exposure 
prophylaxis. Success in preventing and controlling rabies in humans has been mostly 
achieved in North America, western Europe, and in a number of Asian and Latin 
American countries through the implementation of sustained campaigns to immunize 
and humanely manage dog populations, and to provide post-exposure prophylaxis to 
people who have been exposed to suspect rabid dogs and other susceptible animals.   
WHO promotes a wider use of the intradermal route for pre- and post-exposure 
prophylaxis, which reduces volume and the cost of cell-cultured vaccine by 60–80% 
(1). Raising awareness of the disease among populations at risk, particularly children, is 
crucial for its elimination. Several countries in Asia and Latin America have developed 

2–6). 

Not applicable

No risk

Low risk

Moderate risk

High risk

Fig. 3.2.1  Global distribution of risk to humans of contracting rabies, 2011
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Rabies causes tens of thousands of human deaths annually worldwide (7–10). Its 
global distribution has changed little since 2010, and most deaths still occur in 

). Only 
a few countries (mainly islands and peninsulas) are rabies-free. Wild mammalian 
species, including bats, maintain and transmit the virus, but the number of human 
rabies deaths associated with wildlife is small compared with that following contacts 
with rabid dogs.

Dog rabies and human rabies transmitted by dogs have been eliminated in many 
Latin American countries, including Chile, Costa Rica, Panama, Uruguay, and most 

of Mexico and Peru (11). Human rabies transmitted by dogs remains widespread in 
Cuba, the Dominican Republic, El Salvador, Guatemala, Haiti and the Plurinational 
State of Bolivia (12). Rabies in dogs is actively controlled at the Bolivian–Peruvian 
border, and in Haiti. 

China, Thailand and Sri Lanka continue to report progress in their control activities 
( ). Improvements in control have also been reported from parts of the 
Philippines, where pilot projects are under way. Sri Lanka aims to eliminate human 
rabies by 2016 and rabies in dogs by 2020. Indonesia has reported a worsening 
epidemiological situation: since the end of the 1990s, the disease has emerged in an 
increasing number of formerly rabies-free islands including Bali (13,14).

Fig. 3.2.2  Impact of mass dog vaccination on incidence of human rabies,  
 Sri Lanka, 1970–2010
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During the past decade, few large-scale dog vaccination campaigns against rabies have 
been implemented in Africa, where the disease continues to be largely uncontrolled. 
Notable exceptions are the national dog rabies control programmes under way in 
Morocco and Tunisia, and large-scale projects carried out in parts of the United 
Republic of Tanzania and South Africa, particularly in the province of KwaZulu-
Natal (15). Recent surveys have indicated the extremely limited availability of post-
exposure prophylaxis, one of the most important causes of rabies deaths, in most of 

underestimate rabies incidence by more than 100-fold, because most deaths occur 
in communities rather than in hospitals (16,17), and those that occur in hospitals are 
frequently misdiagnosed for other encephalitis (18). Neural tissue-based vaccines 
are still used for post-exposure prophylaxis in Algeria and Ethiopia. Although rabies 
is endemic in both the Middle East and central Asia, there is very little information 
available on its true impact on human and animal health (19,20).

Human rabies transmitted by vampire bats is a public-health issue of increasing 
importance in Latin America, particularly in remote areas of the Amazon region of 
Brazil, Colombia, Ecuador and Peru (21), where exposed populations do not have 
access to appropriate care. In addition, climate change may lead to an expansion of 
the geographical distribution of these bats and associated zoonoses (22).

Several unpublished studies have reported high levels of uncertainty about estimates 
of mortality owing to a lack of accurate primary data. Methods have been developed 
to improve the accuracy of determining mortality attributable to rabies. A predictive 
approach that uses a probability decision-tree method has been introduced to 
establish the likelihood of developing rabies following a bite from a dog suspected 
to be rabid. This approach has been used to estimate mortality from rabies in Africa 
and Asia (16
estimates in Bhutan (23) and Cambodia (24).

During the past decade, China and India have remained major contributors to the 
rabies burden, accounting for 25–40% of global mortality from the disease depending 
on the source and time of the estimate (16,25). The number of clinically diagnosed 
deaths from rabies reported to the Chinese centre for disease control (26) rose from 
150 in 1996 to 3300 in 2007, and then fell to 1917 rabies deaths in 2011. The number of 
infected counties has, however, remained almost stable since 2008 ( ). 

In India, the rabies situation has improved over the past 10 years since the use of 
outdated vaccines has ended, and they have been replaced with modern vaccines; these 
changes have been coupled with improvements in the accessibility of post-exposure 
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prophylaxis (27). Measures to curb dog reproduction (using animal birth control) 
and rabies-control activities together have contributed to reducing the circulation 
of the virus in the dog population (28, 29) ( ). A large-scale verbal autopsy 
survey estimated there were 12 700 human deaths from rabies in India in 2005. 

Fig. 3.2.3  Number of human deaths from rabies and number of counties  
 reporting rabies, China, 2000–2011a
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a Source: Weizhong Yang, Deputy Director, Chinese Center for Disease Control and Prevention
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Fig. 3.2.4  Number of human deaths from rabies, Chennai, India since  
 beginning the animal birth control programme, 1996–2010
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a Source: Except where otherwise noted, the numbers of cases were provided by the Ministry of Health and Family Welfare, Government  
 of Tamil Nadu; the number for 2003 was provided by the Corporation of Chennai; the number for 2004 was provided by  
 Dr K. Manivasan, Deputy Commissioner (Health), Chennai Corporation; the number for 2008 was provided by  
 Dr B. Kuganatham, Health Officer, Chennai Corporation.
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Although progress has been made at the international and national levels in breaking 
the cycle of rabies neglect through assertive advocacy, much remains to be done in 
promoting the use of existing tools and strategies to eliminate this disease from entire 
WHO regions. 

WHO, the FAO, the World Organisation for Animal Health (OIE) and the Global 
Alliance for Rabies Control are collaborating to eliminate human rabies of canine 
origin (30). By 2015, human rabies transmitted by dogs should have been eliminated, 
and dog to dog transmission should have been stopped in all Latin American countries 
(2,3
East Asia in 2011 provided a regional strategic framework for eliminating human 
rabies transmitted by dogs (31). The target is to eliminate the disease in endemic 
South-East Asian countries in the region by 2020, and to certify and then maintain 

and should reduce by half the current number of human deaths estimated to have 
been caused by rabies. 

The ASEAN Plus Three countries (the Association of Southeast Asian Nations 

eliminating rabies by 2020 (5). A regional ASEAN framework on preventing and 
controlling the disease was developed in 2009 and endorsed by the working group 
on livestock in 2010; it is being updated.
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Not applicable

Countries or areas under surveillance

Countries or areas endemic for blinding trachoma

Fig. 3.3.1  Global distribution of trachoma, 2010

3.3 TRACHOMA

Trachoma, caused by infection with , accounts for about 3% 
of all cases of blindness worldwide. An estimated 325 million people live in endemic 
areas: more than 21 million have active trachoma, 7.2 million need surgery for 
trichiasis, and 1.2 million have become irreversibly blind (1,2). In hyperendemic 
areas, as much as 90% of preschool-aged children may be infected (3).

Blinding trachoma is hyperendemic in many of the poorest and most remote rural 
areas in 53 countries in Africa, Asia, Central America and South America, Australia 
and the Middle-East ( ) (1). 

Overall, Africa is the most badly affected continent: 18.2 million cases of active 
trachoma (85.3% of all cases globally) and 3.2 million cases of trichiasis (44.1% of 
all cases globally) occur in 29/46 countries in WHO’s African Region. The highest 
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prevalences of active trachoma have been reported from Ethiopia and South Sudan, 
where the infection often occurs in more than 50% of children who are younger than 
10 years; trichiasis is found in up to 19% of adults. 

In addition to blindness, trichiasis and conjunctival scarring, trachoma causes 
severe ocular pain every time a person blinks (3,4). In rural communities in sub-
Saharan Africa, an increased mortality rate was found among blind people compared 
with sighted controls (5,6). The annual economic cost of trachoma in terms of lost 
productivity is estimated to be between US$ 2.9 billion and US$ 5.3 billion, increasing 
to US$ 8 billion when trichiasis is included (7).

In 1998, the World Health Assembly resolved to eliminate blinding trachoma as a 
public-health problem by 2020 (8), mainly by implementing the SAFE strategy. This 
strategy comprises Surgery for individuals with trachomatous trichiasis; Antibiotics 
to reduce the reservoir of chlamydial infection; Facial cleanliness to reduce the risk 
of disease transmission; and Environmental improvements that include the safe 
management of animal and human excreta, promotion of living conditions that reduce 
ocular promiscuity (that is, unhygienic behaviours such as sharing washcloths used 
to clean eyes) and crowding, and access to safe water and sanitation facilities (8,9). 
The overall cost effectiveness of implementing the SAFE strategy has been estimated 
at US$ 54 per case of visual impairment prevented (10,11). 

Most countries have set target dates for eliminating blinding trachoma, and have 
agreed with partners to accelerate implementation of the SAFE strategy ( ). 

National data indicate that about 45 million people were treated for trachoma in 2010, 
and 52 million in 2011, mainly using azithromycin plus tetracycline eye ointment.

The Islamic Republic of Iran, Morocco and Oman have reached elimination targets 
(known as the ultimate intervention goal, or UIG). In 2011, Ghana, the Gambia 
and Myanmar achieved their UIGs, and started implementing or planning post-
treatment surveillance. Mexico started work in 2011 to verify results of post-treatment 
surveillance and to identify whether there is a need for further interventions. China 

interventions aimed at eliminating the disease, treating 50 000 people in 2011 
and carrying out epidemiological assessments in the Amazonas state. Guatemala 
organized a national workshop in March 2012 to review the epidemiology of the 
disease and develop a plan for elimination. Cameroon, the Central African Republic, 
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Fig. 3.3.2  Target dates set by Member States for eliminating blinding  
 trachomaa 
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Chad, Ethiopia, Kenya, South Sudan and Zambia organized national workshops 
in 2011 and 2012 to enable them to respond to the roadmap’s targets before or by 
2020. In 2011, the Ministry of Health in the Solomon Islands established the post 
of national trachoma coordinator; mass administration of azithromycin will begin 
in 2013. The Australian Government1 is to review guidelines for the public-health 
management of trachoma, thereby supporting trachoma-control programmes in the 
country.
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3.4 BURULI ULCER

Buruli ulcer is a chronic necrotizing skin disease caused by infection with 
; historically, the disease has been reported from 33 countries, 

of which 15 countries report cases annually (1). Globally, there is no clear pattern in 
the distribution of cases, but a trend towards an increase has been found in Australia, 
Gabon and Ghana (2,3,4,5). 

The 33 countries where Buruli ulcer has been detected mainly have tropical and 
subtropical climates (6) ( ). In 2011, cases were reported from about half 
of these countries, and most of the countries reporting cases are in Africa, where 
efforts to control the disease have been focused during the past decade. About 5000 
cases annually are reported from 15/33 countries, but this number is thought to be 
low ( ). The incidence in endemic regions of Ghana has been estimated at 
150 cases/100 000 population (7 8), and 
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Number of reported cases, 2011
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Fig. 3.4.1  Global distribution of Buruli ulcer, 2011
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Australia reported 520 cases between 2002 and 2011, where a trend towards an 
increase is evident (4,9). An increase in the number of cases has also been seen in 
Gabon (2); but in Benin since 2007 the number of cases has been decreasing (9). 

The data available to WHO are limited for three reasons: (i) within endemic countries, 

national burden; (ii) there are areas where only a few activities or no activities are 
occurring, and so the extent of the disease is not known; (iii) underreporting may 

poor, rural communities.

The main problems associated with Buruli ulcer are the long periods needed for 
healing, a process that includes hospitalization, and the contractures resulting from 
late healing, especially when lesions cross joints and treatment is inadequate. At least 
25% of healed cases have some degree of disability (3,10). Death in patients is related 
to sepsis and tetanus (11). Coinfection with HIV is an emerging issue for which 

12,13).

In Ghana during 2001–2003, the median annual total cost of the disease to a household 
ranged from US$ 76 (16% of a work year) per patient with a lesion to US$ 428 (89% 
of a work year) per patient who had undergone amputation (14). The average cost 
of treating a case was estimated to be US$ 780 per patient during 1994–1996, an 
amount exceeding per capita government spending on health (10). This economic 
pattern has also been reported from Australia, Cameroon and Gabon (2,15,16).

Fig. 3.4.2  Global number of new cases of Buruli ulcer reported to WHO, 
 2004–2011
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Members of the Global Buruli Ulcer Initiative include academic and research 
institutions, donor agencies, nongovernmental organizations, Member States and 
WHO. The aims of the initiative are to raise awareness, improve access to early 
diagnosis and treatment, and promote the development of better tools for treatment 
and prevention. The strategy, based on the declaration on Buruli ulcer adopted 
in Cotonou, Benin, in 2009 (17), is designed to minimize morbidity and disability 
through early detection and treatment (Table 3.4.1). Opportunities to implement 
control measures for Buruli ulcer together with other public-health programmes 
should not be missed.

Table 3.4.1 Components of the Buruli ulcer control strategy

 

In 2004, WHO published guidelines recommending treatment with a combination of 
antibiotics (rifampicin and streptomycin) (1,9,18); since then, nearly 40 000 people 

need for surgery, the mainstay of treatment in the past (19

of a clinical trial of oral antibiotic therapy (using rifampicin and clarithromycin). 
The use of an oral antibiotic regimen will ensure that more people have access to 
treatment, and thereby allow the roadmap’s second target to be reached: curing 70% 
of cases in endemic countries by 2020 (20). 
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3.5 ENDEMIC TREPONEMATOSES

Endemic treponematoses, comprising yaws, endemic syphilis (bejel) and pinta, result 
from infection with bacteria of the genus Treponema. Yaws is the commonest of the 
three diseases. Mass treatment campaigns led by WHO and UNICEF between 1952 
and 1964 reduced the prevalences of treponematoses from 50 million to 2.5 million 
(1). Progress was not sustained, however, and treponematoses resurged in the 1970s. 
Yaws, which is not a fatal disease, most frequently infects children, and cases peak 
among those aged 2–10 years (2). Children younger than 15 years account for 75% 
of new cases. For pinta, the age range is 10–30 years. Yaws affects boys more often 
than girls; there is no difference between males and females in the numbers affected 
by endemic syphilis and pinta.

The global extent of endemic treponematoses is not known accurately. The most 
recent data, based on routine surveillance from some countries, are shown in  

 and Table 3.5.1
no more than an indication of the distribution of the disease (3). 

0 cases reported

Not applicable

Previously reported cases
<1 000

1 000  9 999

Number of reported cases, 2008-2011, latest year available
>10 000 No cases reported

Fig. 3.5.1  Global distribution of endemic treponematoses, 2008–2011
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Table 3.5.1 Countries reporting data on yaws, by WHO region, 2008–2011 (3, 4)

WHO region, country (and year) of report  Number of cases 

 African

 Americas

 Western Pacific

Tropical Medicine and International Health
 Journal of Infectious Diseases

Ulcers may become infected, and this may lead to severe secondary bacterial infection, 
including tetanus. Long-term complications of yaws (arising 5 or more years after 

face and legs. Children aged 2–14 years are most badly affected, and serve as the 
main reservoir of infection for yaws and endemic syphilis. In late stages, yaws can 

going to school and adults from physical labour. Thus there are social, economic, 

eradicate yaws. 
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Effective and inexpensive treatment is available for treponematoses. Treatment 
can now be accomplished with a single oral dose of azithromycin or, in instances 
where azithromycin is not available or appropriate, a single injection of long-acting 
benzathine benzylpenicillin (3,4,5,6). Consequently, yaws has been targeted for 
eradication by 2020. 

In March 2012, WHO convened a meeting of experts to develop a strategy 

recommended two new treatment policies to replace those developed in the 1950s (6). 
These new policies are: (i) to deliver mass treatment to an entire endemic community 
irrespective of the number of active clinical cases and to follow this with regular 

treatment to all active clinical cases and their contacts (household, school, and 
playmates), an approach that requires support from existing health-care services. 

When oral azithromycin is used for mass treatment, transmission can be interrupted 
within 6 months, as was shown in the Nsukka district of Nigeria (7). Accordingly, 
WHO plans to initiate large-scale treatment in endemic areas in Cameroon, Ghana, 
Indonesia, Papua New Guinea, the Solomon Islands and Vanuatu (3). The experience 
gained from these pilot interventions will be used to guide the timeline for global 
eradication (Table 3.5.2).

Table 3.5.2 Targets and milestones for eradicating yaws

 Year  Milestone

 2012

 2013

 2015

 2017

 2020
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Leprosy is a complex disease caused by infection with . The course 
and pathology of the disease depend on the response of the person’s immune system 
to the infection. Most control programmes use clinical criteria for classifying and 
deciding on the appropriate treatment regimen for individual patients, particularly 

the number of skin lesions and nerves involved to group patients into categories of 
either multibacillary leprosy or paucibacillary leprosy.

The integration of primary leprosy-control services with primary health-care services, 
and effective collaborations, have led to a considerable reduction in the burden of 
leprosy. Nevertheless, new cases occur in endemic countries, and areas with a high 
burden of the disease can exist against a low-burden background. 

By the beginning of 2012, 106 countries had submitted reports on leprosy to WHO 
(1): 29 from the African Region, 28 from the Region of the Americas, 11 from the 
South-East Asia Region, 22 from the Eastern Mediterranean Region and 16 from 

Population Division of the United Nations Department of Economic and Social 
Affairs have been used to calculate rates (2). Most Member States in the European 
Region have not reported new cases recently, although several detect a few cases 
annually. WHO’s Global Leprosy Programme has contacted the Member States 
in the European Region that reported only a few cases, and preliminary data for 
2011 have been obtained. Once validated, these data will be published in the 

. The global situation is summarized in 

The regional distribution of leprosy at the beginning of 2012 is shown in Table 3.6.1. 
The total number of new cases detected in 2011 and reported by 106 countries was 

quarter of 2012 was 181 941. 
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Not applicable

No data available

<1

1.0  10.0

New case-detection rates (per 100 000 population)

>10

0 cases reported

Fig. 3.6.1  New case-detection rates for leprosy, reported to WHO by January 2012

Table 3.6.1 Number of cases of leprosy (registered prevalence) in 106 countries or territories, 
by WHO region, 2011 and end of first quarter of 2012

WHO regiona  
  rate),b  first quarter 2012 rate),c 2011

Total  181 941 (0.34) 224 355 (4.1)
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Table 3.6.2 Number of new cases of leprosy, by WHO region, 2004–2011 

WHO regiona    No. of new cases detected 
 
   2004 2005 2006 2007 2008 2009 2010 2011

The number of new cases detected annually continues to increase in all regions, 
except in the African and the Americas regions (Table 3.6.2). The apparent decline in 

Member States that had previously reported high numbers of new cases. 

The number of new cases detected during 2011 in the 13 countries that previously 
reported 1000 or more new cases and the number of new cases detected annually 
since 2004 in countries reporting 1000 or more new cases in 2010 are shown in  
Table 3.6.3. The 19 countries that reported 1000 or more new cases during 2004–2011 
account for 94% of the new cases detected worldwide in 2011. Of these countries, 
eight are in the African Region; however, Nigeria and the United Republic of 
Tanzania did not report data for 2011, thereby contributing to the decline in the data 
from the region. 
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Table 3.6.3  Number of new cases of leprosy detected in countries previously reporting
1000 new cases, 2011, and number of new cases detected annually 2004–2010

 
 
   2004 2005 2006 2007 2008 2009 2010 2011

Angola

Bangladesh

Democratic Republic

India

Indonesia

Madagascar

Myanmar

Nepal

Nigeria

Philippines

Sri Lanka

Sudan

South Sudan

United Republic of

Total (%) 388 533 (95) 287 134 (96) 248 100 (93) 241 933 (94) 234 447 (94) 228 786 (93) 215 938 (95) 211 565 (94)

Global total 407 791 299 036 265 661 258 133 249 007 244 796 228 474 224 355

Data on multibacillary leprosy, the proportion of cases among women and children, 
and those with grade-2 disabilities are shown in Table 3.6.4. The proportion of cases 
with multibacillary leprosy among new leprosy cases in the African Region ranged 
from 89.52% in Kenya to 34.86% in the Comoros; in the Region of the Americas the 
proportion ranged from 84.12% in Argentina to 33.93% in Ecuador; in the South-
East Asia Region it ranged from 80.40% in Indonesia to 44.98% in Sri Lanka; in 
the Eastern Mediterranean Region it ranged from 89.52% in Egypt to 52.17% in 

to 35.14% in Kiribati. 
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The proportion of females among newly detected cases of leprosy ranged in the 
African Region from 57.55% in Liberia to 20.86% in Madagascar; in the Region of 
the Americas the range was from 46.75% in the Dominican Republic to 31.20% in 
Paraguay; in the South-East Asia Region the range was from 39.79% in Indonesia to 
28.55% in Nepal; in the Eastern Mediterranean Region the range was from 49.02% 

43.88% in the Marshall Islands to 28.24% in Malaysia.

The proportion of children among new cases of leprosy in the African Region ranged 
from 38.25% in the Comoros to 1.12% in Burundi; in the Region of the Americas 
it ranged from 12.34% in the Dominican Republic to 0.59% in Argentina; in the 
South-East Asia Region it ranged from 12.25% in Indonesia to 6.43% in Thailand; 
in the Eastern Mediterranean Region it ranged from 10.78% in South Sudan to 

the Marshall Islands to 2.53% in China.

Table 3.6.4  Countries with highest and lowest proportions of newly detected cases of 
leprosy in countries reporting 100 new cases, by type of case and WHO region, 2011  

WHO regiona % cases of multibacillary  % of females among new % of children among % of new leprosy cases 
 

  new cases 
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The proportion of new cases with grade-2 disabilities (that is, visible disabilities) 
ranged in the African Region from 4.89% in Cameroon to 21.64% in Madagascar; 
in the Region of the Americas from 9.45% in Colombia to 5.58% in Mexico; in 
the South-East Asia Region from 15.02% in Myanmar to 3.01% in India; in the 
Eastern Mediterranean Region from 24.31% in Somalia to 6.47% in Egypt; and in 

Islands and Kiribati. 

The trends from 2005 to 2011 for new cases with grade-2 disabilities and rates/100 
000 population are shown in Table 3.6.5. In 2011, the global rate of new cases with 
grade-2 disabilities was 0.23. Also during 2011, a total of 12 225 new cases with 
grade-2 disabilities was detected, a slight reduction compared with 2010 (13 275 
cases). In 2011, the rate of new cases with grade-2 disabilities ranged from 0.03 in 

Trends in the number of relapsed cases reported globally from 2004 to 2011 are 
shown in Table 3.6.6. The number of relapsed cases reported in 2011 (2921) exceeded 
that reported in 2010 (2113).

Table 3.6.5  Number of cases of leprosy (rate/100 000 of population) with grade-2 
disabilities detected among new leprosy cases, by WHO region, 2005–2011 

WHO regiona    Year 
 
   2004 2005 2006 2007 2008 2009 2010
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Table 3.6.6  Number of relapsed cases of leprosy reported worldwide, 2004–2011 

Year No. of countries reporting No. of relapsed cases

Plans to eliminate leprosy worldwide as a public-health problem by 2020 have been 
prepared, and their implementation is progressing. The 

 (3) is being 
implemented by national programmes in endemic countries. The strategy aims to 
reduce the global rate of new cases with grade-2 disabilities per 1 million population 
by at least 35% by the end of 2015; the baseline for comparison is the end of 2010. This 
approach underlines the importance of detecting cases early, providing multidrug 
therapy early, and ensuring a high standard of care in a setting of integrated services. 

of the strategy:

 1.  Implementing WHO’s strategy in all endemic countries by 2013;

 2.  Reducing the burden of disease at subnational levels by 2015 (at least 50%  
  of new cases and at least 35% of new cases with disabilities). This will be  
  achieved by (i) implementing advocacy and awareness campaigns that will be  

 
  countries that report more than 1 000 new cases annually, and (ii) improving  

 3.  Strengthening capacity to intensify and sustain leprosy-control activities by (i)  
  establishing or strengthening institutions that conduct regular courses about  
  leprosy diagnosis and treatment and organizing training workshops at the  
  subnational level, and (ii) organizing annual intercountry and regional  
  meetings of national programme managers to review programmes’ performance  
  and share experiences;
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 4.  Reducing stigma and discrimination. Countries have agreed to implement  
  the principles of the United Nations resolution on the elimination of stigma  
  and discrimination against persons affected by leprosy and their families  
  (4). This will be achieved by encouraging collaboration among relevant  
  ministries, including social services, education and justice, as well as with other  
  partners to expand welfare and development programmes for people affected by  
  leprosy, by engaging in regular advocacy and encouraging the goodwill  
  ambassador for leprosy elimination to regularly visit affected countries;

 5.  Intensifying research by investing in the development of diagnostics and  
  treatment, and working to prevent neuritis. Additionally, coordinating  
  operational research should help to increase early diagnosis and the quality of  
  leprosy services. 

REFERENCES
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Fig. 3.7.1  Global distribution of cases of Chagas disease, based on official estimates, 2006–2010 

3.7 CHAGAS DISEASE

Chagas disease is caused by infection with the protozoa . Transmission 
to humans usually occurs through (i) contact with faeces of vector insects (triatomine 
bugs), including the ingestion of contaminated food, (ii) transfusion of infected blood, 
(iii) congenital transmission, (iv) organ transplantation or (v) laboratory accidents (1). 

About 7 million to 8 million people worldwide are estimated to be infected with  
T. cruzi, mostly in the endemic areas of 21 Latin American countries: Argentina, 
Belize, the Bolivarian Republic of Venezuela, Brazil, Chile, Colombia, Costa Rica, 
Ecuador, El Salvador, French Guyana, Guatemala, Guyana, Honduras, Mexico, 
Nicaragua, Panama, Paraguay, Peru, the Plurinational State of Bolivia, Suriname 
and Uruguay (2) ( ).
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Countries with officially estimated HIV infected cases
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Fig. 3.7.2  Global distribution of cases diagnosed and published with Trypanosoma cruzi and HIV coinfection, 2006–2010

The presence of Chagas disease outside Latin America mainly results from population 
mobility, predominantly migration (3), but may also occur when travellers to Latin 
America return to their home countries (4).

The changing epidemiological pattern of T. cruzi combined with the spread of HIV 
has led to coinfection and comorbidity. These two chronic infections met in the 
1980s following population movement and urbanization (5). Despite coinfections 
often being underdiagnosed, several countries – including Argentina, the Bolivarian 
Republic of Venezuela, Brazil, Chile, Colombia, Italy, Mexico, Paraguay, Spain, the 
United States of America and Uruguay – have reported cases of coinfection, with 
the highest prevalences occurring in the south of the Region of the Americas and 
southern Europe ( ).

The cost of treatment for Chagas disease remains substantial. In Colombia alone, the 
annual cost of medical care for all patients with the disease has been estimated to be about  
US$ 267 million. Spraying insecticide to control vectors would cost nearly  
US$ 5 million annually (6).
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WHO’s targets for the control and elimination of Chagas disease are based on 
two pillars: interrupting transmission and providing care for patients. Efforts to 
reduce transmission include: interrupting intradomiciliary vectorial transmission 
and reducing the risk of oral transmission (in Latin America); and interrupting 
transmission acquired through blood transfusions and organ transplantation (in 

The two-pillar strategy is supported by data from active information and surveillance 
systems at the country, regional and global levels that detect active transmission 
routes, infected and ill people, congenital cases and degree of effective patient care. 
Vector control –mainly spraying homes with insecticides that leave residues (residual 
insecticides) – also involves making improvements to dwellings, improving hygiene 
in houses to prevent insect infestation. Key measures to control vector-related 
transmission also include improving sanitation, implementing personal control 
measures (such as using bednets) and practising good hygiene when preparing, 
transporting, storing and consuming food. Screening blood from donors and organ 
donors are also fundamental methods to interrupt transmission.
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Human African trypanosomiasis, or sleeping sickness, is caused by infection with 
protozoan parasites belonging to the genus . The disease is vector-borne; 

Glossina spp.). Without 
prompt diagnosis and treatment, the disease is usually fatal: the parasites multiply in 
the body, cross the blood–brain barrier and invade the central nervous system. 

Since 2009, the number of new cases reported annually has been fewer than 10 000 

2011. This trend represents a decrease of 72% during the past 10 years. The number 
of cases reported annually is considered to be a fraction of the real number of infected 
individuals. According to the latest 2011 estimates (1), the incidence could be around 
20 000 cases a year.

The chronic form of human African trypanosomiasis, caused by infection with 
, is endemic in 24 countries, and represents 98% of  

reported cases ( ). During 2009, 2010 and 2011, Benin, Burkina Faso, Ghana, 
Mali and Togo continued reporting zero cases. No cases have been reported during 
the past 30 years in the Gambia, Guinea-Bissau, Liberia, Niger, Senegal and Sierra 

needed to verify the epidemiological status in these countries. Cameroon, the Congo, 
Côte d’Ivoire, Equatorial Guinea, Gabon, Guinea, Nigeria and Uganda reported  
fewer than 100 new cases annually; Angola, the Central African Republic, Chad and 
South Sudan reported between 100 and 1000 new cases annually. The Democratic 
Republic of the Congo is the only country that has reported more than 1000 new 
cases annually, and it accounts for 84% of the cases reported in 2011. The largest 
proportion of reported cases of sleeping sickness (96.5%) occur in WHO’s African 
Region; the Eastern Mediterranean Region accounts for the remaining 3.5%.

The acute form of human African trypanosomiasis, caused by infection with 
, is endemic in 13 countries, and represents 2% of all 

cases of the disease reported during 2009–2011 ( ). Botswana, Namibia and 
Swaziland, considered to be endemic, have not reported any cases in the past 20 
years; in these countries, the vector appears to be no longer present. Data are not 
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Fig. 3.8.1  Global distribution of human African trypanosomiasis (caused by Trypanosoma brucei gambiense), 2011
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Fig. 3.8.2  Global distribution of human African trypanosomiasis (caused by Trypanosoma brucei rhodesiense), 2011
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needed to clarify the epidemiological status. Kenya and Zimbabwe have reported 
sporadic cases; Malawi, the United Republic of Tanzania and Zambia have reported 
fewer than 100 new cases annually; Uganda has reported between 100 and less than 
200 new cases annually. More detailed information about the distribution of the 
disease is available in WHO’s atlas of human African trypanosomiasis (2).

Human African trypanosomiasis affects impoverished rural areas of sub-Saharan 
Africa, where it coexists with animal trypanosomiasis; the presence of both forms of 
the disease impedes development in these communities and traps people in a cycle 
of poverty.

Approximately 70 million people distributed over an area of 1.55 million km2 are 
at risk (3). Advances in controlling the disease made during the past decade have 
achieved an important decrease in its burden, but control and research efforts must 
continue and be based on sustainable public-health objectives, not only on the actual 
burden of the disease. The decline in the numbers of cases is shown in ; this 

Fig. 3.8.3  Global number of new cases of human African trypanosomiasis  
 reported to WHO, 1990–2011
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Reaching the roadmap’s targets for eliminating human African trypanosomiasis 
depends on increasing access to early, accurate diagnosis; delivering safer and 
effective treatment; and continuing surveillance. Crucial stages for reaching the 
roadmap’s targets are shown in Table 3.8.1.

Table 3.8.1 Indicators and milestones in eliminating human African trypanosomiasis

 Indicators and milestones for disease elimination     Year

   2012 2013 2014 2015 2016 2017 2018 2019 2020

 

Since 2007, efforts have been made to switch to melarsoprol-free treatments by 
supplying national control programmes with a standardized kit of materials needed 

infection with T. b. gambiense. Kits may be obtained free from WHO together with 

the medicines that are distributed by WHO in collaboration with Médecins Sans 
Frontières Logistique.

The use of toxic melarsoprol has declined markedly; by 2010, 88% of cases were 
treated with melarsoprol-free therapy. Because use of this new treatment was based 
on limited experience, a reinforced pharmacovigilance system was introduced in 
2010. A total of 22 sentinel sites were set up in the Central African Republic, Chad, 
the Congo, Côte d’Ivoire, the Democratic Republic of the Congo, Equatorial Guinea, 
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have been received; these have helped to improve the routine use of the treatment 

sickness caused by T. b. gambiense (4). The distribution of medicines to treat cases of 
the disease diagnosed in travellers and migrants in countries where the disease is not 
endemic is supported by a separate surveillance system ( ) (5).

programmes. In 2010, the average cost to treat one patient with second-stage 
gambiense sickness was US$ 440 compared with US$ 30 in 2001. This burden 
might render treatment unsustainable in the future; thus it is important that research 
continues to look for safe and effective medicines that are simpler to administer and 
cheaper than those currently available.

Not applicable

Imported cases of human African trypanosomiasis

Place of diagnosis
T.b.rhodesiense

Probable place of infection
Place of diagnosis

T.b.gambiense

Probable place of infection

Fig. 3.8.4  Global distribution of cases of human African trypanosomiasis diagnosed in non-endemic countries and 
 probable places of infection, 2000–2010 
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In 2009, WHO set up a specimen bank that is available to researchers to facilitate the 
development of new and affordable diagnostic tools. The bank contains samples of 

forms of the disease as well as samples from uninfected people from areas where the 
disease is endemic. Overall, samples have been obtained from 1798 participants in 6 
countries (6). 

As the number of new cases declines, new cost-effective approaches to integrate 
control and surveillance for the disease into health-care systems have been developed 
and are being tested in Benin and Togo. The control and surveillance system depends 
on the serological screening of selected patients who attend referral hospitals located 
in known foci of the disease. Positive samples are referred to WHO’s collaborating 
centres for further analysis. This approach has been in place for 2 years, and there 
has been successful follow up and evaluation of it. The system will be extended to 
other endemic countries for further evaluation.

In collaboration with the FAO, under the framework of the Programme Against 

of human African trypanosomiasis (2). The atlas maps control activities and cases 
reported at village level during 2000–2009. The 36 endemic countries have completed 
their mapping, including 175 576 cases and 19 828 geographical sites (7). The atlas 
is a powerful tool that can help endemic countries prepare control strategies, carry 
out interventions, monitor their impact, and sustain progress through surveillance. 
Using the data in the atlas and population layers, a methodology has been developed 
to calculate at-risk populations (8).
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3.9 LEISHMANIASES

The Leishmaniases are caused by protozoan parasites transmitted through the 
). Visceral 

Leishmaniasis, also known as kala-azar, is usually fatal within 2 years if left untreated. 
After treatment, visceral Leishmaniasis sometimes evolves into a cutaneous form 
known as post-kala-azar dermal Leishmaniasis, cases of which may serve as sources 

1). Cutaneous Leishmaniasis is 
the most prevalent form, causing ulcers that heal spontaneously. The mucocutaneous 
form invades the mucous membranes of the upper respiratory tract, causing gross 
mutilation by destroying soft tissues in the nose, mouth and throat.

The Leishmaniases are prevalent in 98 countries and 3 territories on 5 continents  
(  and ). Approximately 1.3 million new cases occur annually, of which 
300 000 are visceral (90% of which occur in Bangladesh, Brazil, Ethiopia, India, 
Nepal, South Sudan and Sudan) and 1 million are cutaneous (occurring mainly in 
Afghanistan, Algeria, Brazil, Colombia, the Islamic Republic of Iran, Pakistan, Peru, 
Saudi Arabia, the Syrian Arab Republic and Tunisia) or mucocutaneous (mainly 
occurring in Brazil, Peru and the Plurinational State of Bolivia). Of the 1.3 million 
estimated cases, only about 600 000 are actually reported (2). The distribution 
of the Leishmaniases has expanded since 1993, and there has been an increase 
in the number of cases recorded (3). Since reporting is mandatory in only 33/98 
affected countries, the true increase in cases remains unknown. The spread of the 
Leishmaniases is mostly caused by movement of populations that expose nonimmune 
people to transmission (4). 

In South Sudan, an epidemic of visceral Leishmaniasis that lasted from 2009 to 2011 
involved more than 25 000 cases and caused more than 700 deaths. The rapid response 
from WHO, Médecins Sans Frontières (MSF) and other partners in collaboration 
with the government, kept the mortality rate to below 5% compared with 35% in the 
epidemic that occurred during the 1990s. 

Infection with HIV appears to increase susceptibility to visceral disease and affect 
its epidemiology. As of 2012, 35 disease-endemic countries have reported cases of 

access to antiretroviral therapy, the prevalence of visceral disease is rising. In northern 
Ethiopia, the rate of coinfected patients increased from 19% during 1998–1999 to 
34% during 2006–2007 (5). 
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Fig. 3.9.1  Global distribution of visceral Leishmaniasis, 2010
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Fig. 3.9.2  Global distribution of cutaneous Leishmaniasis, 2010
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Epidemics of cutaneous Leishmaniasis have occurred in Afghanistan, where war and 
6). In 2011, more than 30 000 cases of 

cutaneous disease were reported from all endemic areas in the country. 

An estimated 20 000 to 40 000 people die from visceral Leishmaniasis annually (2). 
In East Africa, particularly in South Sudan and Sudan, epidemics of visceral disease, 
which has a high case-fatality rate, are frequent (7). 

The health burden of cutaneous Leishmaniasis remains largely unknown, partly 
because those who are most affected live in remote areas and often do not seek 
medical attention. There is a psychosocial burden associated with the deformities 

Leishmaniasis and mucocutaneous Leishmaniasis can lead to exclusion from society 
because of the mistaken belief that the disease is directly contagious. Mothers with 
cutaneous disease may refrain or be prohibited from touching their children; young 
women with scars are unable to marry (6); and the disease may provide the pretext 
for a husband to abandon a wife. 

No comprehensive study has assessed the economic impact of the Leishmaniases. 
Most studies examine only the immediate impacts of the disease and the expenditures 
associated with treatment and patient care. These studies indicate that visceral 

and contributes to a downward economic spiral (8,9).

World Health Assembly resolution WHA60.13 on the control of Leishmaniasis was 
adopted in May 2007, and reinvigorated WHO’s mandate to take a leading role in 
expanding control programmes (10). In March 2010, the WHO Expert Committee 
on the Control of the Leishmaniases met to develop guidelines for controlling 
these diseases (1). This meeting was followed by the publication of epidemiological 
information and an update on access to medicines (2). The epidemiological update 

in most endemic countries, and drew attention to the need for developing robust 
surveillance systems. This work provides a secure base from which to reach the target 
of eliminating anthroponotic visceral Leishmaniasis on the Indian subcontinent by 
2020. Crucial stages in achieving the roadmap’s target are set out in Table 3.9.1. 

In December 2011, WHO signed an agreement for the donation of 445 000 vials of 
liposomal amphotericin B to treat visceral Leishmaniasis. This medicine is effective, 
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has a good safety record and is the preferred treatment for visceral disease in the 
Indian subcontinent (11). The donation will provide treatment for more than 50 
000 patients over 5 years in countries in South-East Asia and East Africa. Support 
provided by the British and Spanish governments and the pharmaceutical industry 
helps sustain national efforts in endemic countries to control and eliminate the 
disease. Where the infection affects only humans, transmission can be reduced by 
implementing a combination of active case-detection, early treatment, vector control 
and social mobilization. In 2005, a memorandum of understanding was signed by 
Bangladesh, India and Nepal to overcome anthroponotic visceral Leishmaniasis by 
reducing the incidence of the disease to <1 case/10 000 population by 2015 (12). 

Table 3.9.1 Targets and milestones for eliminating the Leishmaniases

 Year  Milestone

 2012

 2013

 2014 

 2015

 2016

2017

2020
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Endemic countries in East Africa will follow revised national guidelines and rely 
mainly on combination treatment for visceral Leishmaniasis (sodium stibogluconate 
and paromomycin). Combination therapy has reduced the duration and cost of 
treatment, improved patients’ adherence, and is expected to delay or even prevent 
drug resistance. To control cutaneous Leishmaniasis, WHO’s Eastern Mediterranean 
Region, which has the highest burden of the disease, has developed a 5-year strategic 
plan and case-management guidelines in consultation with other countries where the 
disease is endemic. 

Controlling vectors and reservoir hosts is important for controlling the Leishmaniases. 
Countries should regularly monitor and assess the effectiveness of different strategies 
being used for vector control, including indoor residual spraying with insecticides 
and the use of treated bednets.
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Taeniasis and cysticercosis are caused by infection with the tapeworm Taenia solium. 
The presence of the adult tapeworm in the intestine causes taeniasis, a mildly 
pathogenic disease. Conversely, cysticercosis is a severe disease that results when 
humans ingest the tapeworm’s eggs, and larvae (cysticerci) develop in their tissues. 
Cysticerci may develop in muscles, skin, the eyes and the central nervous system. 
Neurocysticercosis is the term used when the central nervous system is invaded. 

Taeniasis and cysticercosis are closely interrelated: cysticercosis can infect pigs, and 
consumption of infected pork is responsible for taeniasis in humans. 

The intermittent release of tapeworm eggs in the faeces of humans with taeniasis 
contaminates the environment and exposes humans and pigs to the risk of infection 
with cystercercosis.

The distribution of disease caused by infection with T. solium has changed little since 
2010. Endemic regions include Latin America, South Asia and South-East Asia, and 

Not applicable

No data available

Imported cases (possible human cysticercosis transmission)

Suspected endemic

Endemic (full life-cycle)

Fig. 3.10.1  Global distribution of cysticercosis, 2011
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sub-Saharan Africa ( ). High prevalences of human cysticercosis occur in 
various foci in Burkina Faso, the Democratic Republic of the Congo, Mozambique, 
Senegal, South Africa, the United Republic of Tanzania and Zambia. In Asia, new 
reports of cases of neurocysticercosis have been received from Bangladesh, Malaysia 
and Singapore, mainly in migrant workers. 

Neurocysticercosis is responsible for the largest burden caused by T. solium-
associated diseases, and is probably the most frequent preventable cause of epilepsy in 
developing countries (Table 3.10.1). Among people with epilepsy in endemic countries, 
the proportion who had neurocysticercosis has been estimated to be 29% (1). WHO 
estimates that at least 50 million people worldwide have epilepsy, and that about one 
third of all cases occur in regions where T. solium infection is endemic (2).

Table 3.10.1  Estimated number of cases of cysticercosis and cases of epilepsy associated 
with neurocysticercosis, by geographical area (3,4)

Area No. of human cysticercosis cases No. of active epilepsy cases associated with neurocysticercosis

Neurocysticercosis may be fatal, and it has been reported as a cause of death in Brazil 
(5), Cameroon (6), Mexico (3) and the United States of America (7). The annual 
proportion of deaths caused by epilepsy associated with neurocysticercosis has been 
estimated to be 6.9% of incident cases in Cameroon and 0.5% in Mexico (3,6). 

In Peru, the costs of treatment and losses in productivity caused by neurocysticercosis 

and account for 16% during the second year. Symptoms of neurocysticercosis cause 
an average loss of 44.5 hours of productive activity per month. The symptoms of 
cysticercosis cause two thirds of wage-earners to lose their jobs, and only 61% are 
able to again engage in wage-earning activities (8). 
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Porcine cysticercosis has a serious impact on pig-producing communities. It leads to 

consumption, thereby reducing income and making an important source of protein 
unsafe to consume.

9) and a single treatment 
of pigs with oxfendazole eliminated transmission of T. solium (10). The vaccine 
prevents new larval infection in pigs but does not affect established cysticerci, hence 
the need to treat with oxfendazole to eliminate them from muscles, which produces 
a positive impact on human health. A commercial process for producing the vaccine 
has been developed, and registration trials are continuing. Simultaneous safety and 
bioequivalence studies are in progress to provide formulations of oxfendazole that 
will be registered for use in pigs. 

Cysticercosis, neurocysticercosis and taeniasis were added by WHO to the list of 
neglected tropical diseases in 2010. An interagency meeting held in 2011 by WHO,  
FAO, OIE and other experts to plan for preventing and controlling neglected zoonotic 
diseases highlighted cysticercosis, neurocysticercosis and taeniasis as diseases of global 
importance. Participants at the meeting estimated that US$ 2 million would be needed 
annually to support initial pilot projects for implementing national programmes (11). 
Medium-term and long-term needs include validating a strategy for controlling and 
eliminating T. solium cysticercosis, neurocysticercosis and taeniasis by 2015, and then 
using the validated strategy to scale up interventions in selected endemic countries 
by 2020 (12). WHO and its partners are committed to attaining these milestones by 
improving tools for control, and formulating best-practice guidelines for interrupting 
transmission; the guidelines and tools will be pilot tested in selected endemic areas. 

An appropriate, standard methodology for intervention needs to be developed 

to implement a single approach to controlling diseases caused by T. solium (13). 
Intervention studies in Honduras and Peru have shown that transmission can be 
interrupted and that an important cause of epilepsy can be reduced in resource-
constrained, endemic countries (14,15). Elimination will require (i) improvements in 
chemotherapy for humans and pigs, (ii) routine vaccination of pigs in endemic areas, 
(iii) better management of pig farms and pork production practices, (iv) improved 
sanitation, and (v) health education. 
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Dracunculiasis is approaching eradication (1). The disease results from infection with 
the nematode Dracunculus medinensis, the guinea worm. People become infected by 
drinking water containing infected cyclopoid copepods (Crustacea). No medicine or 
vaccine is effective in curing or preventing the disease: eradication is being achieved 
by implementing public-health measures. 

During the 1980s, dracunculiasis was endemic in 20 countries in WHO’s African, 
Eastern Mediterranean and South-East Asia regions. In 1989, a total of 892 055 
cases in 13 682 villages were reported from the 15 countries that submitted reports 
from the village level (2). This change is shown in . By the end of 2012, 
dracunculiasis was limited to four countries where the disease is endemic and a total 
of 542 cases in 271 villages; 521 (96%) of these cases were reported in 254 villages 
in South Sudan, 10 cases were reported in Chad, and 4 each in Ethiopia and Mali 

Not applicableCountries endemic for dracunculiasis

1989 2012

Fig. 3.11.1 Countries endemic for dracunculiasis, 1989 and 2012
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cases from Mali. The steady decline in the monthly number of cases is shown in 
3.11.2.

Eradicating dracunculiasis ensures that people will be spared burning pain as worms 
emerge from their body; worms most commonly emerge from the lower limbs. 

by worms emerging near these joints. The worst effects on mobility invariably 
coincide with harvest time. In 1987, a study in Nigeria estimated an annual loss of  
US$ 20 million per single crop (rice, yam or cassava) from farmers incapacitated by 
the disease for an average duration of 5 weeks (3–5). 

The eradication of dracunculiasis is estimated to lead to a 29% increase in economic return 
for the agricultural sector of countries where the disease is no longer endemic (6).

The eradication strategy recommended by WHO and adopted by all national 
programmes combines the following approaches: (i) improving surveillance; (ii) 
intensifying case-containment measures; (iii) providing access to improved drinking-

Fig. 3.11.2 Number of dracunculiasis cases reported to WHO, by month,  
 2010–2012
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water sources; (iv) controlling vectors by treating potential sources of unsafe water 

behavioural change and awareness by providing information and education. Once 
a country claims to have interrupted transmission, by reporting zero indigenous 

Dracunculiasis Eradication (7).

Progress towards global eradication has been impressive. By May 2010, Ghana had 

not interrupted in Ethiopia and Mali by 2011 although this had been anticipated. 

than 10 years after reporting its last known case in 2000. In Chad, 10 cases were 
reported in 2010, another 10 cases in 2011 and 10 new cases in 2012 reverting to 
endemic country status. Investigation revealed that surveillance may have failed 
to detect recent cases (1,8

in 2002. 

In 2011, the World Health Assembly in resolution 64.16 called on Member States 

intensify surveillance (1). Surveillance was carried out through house to house 
surveys during national immunization days in the 10 countries where the disease is 

to assist in integrating surveillance for dracunculiasis with that for polio (1).

A monetary reward for voluntarily reporting of cases is in place in all endemic 

scheme is working. By 2011, the reward was associated with the reporting of 21/30 
cases outside of South Sudan, with 10/10 cases in Chad, with 6/ 8 in Ethiopia, and 
with 5/12 in Mali. In 2010, rewards were paid for the reporting of 73/ 88 cases 
outside of southern Sudan, 10/10 in Chad, 18/21 in Ethiopia, and 45/57 in Mali.
 

Dracunculiasis Eradication met eight times and, on the basis of its recommendations, 
WHO has been able to certify 192 countries, territories and areas of 180 Member 
States as being free from dracunculiasis, either by having interrupted transmission 
or by being an area where transmission is never known to have occurred. The status 

.
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Not applicable

Other countries and territories certified free of dracunculiasis

Countries and territories not known to have dracunculiasis but yet to be certified

Previously endemic countries certified free of dracunculiasis
Countries in the precertification stage

Countries currently endemic for dracunculiasis

Fig. 3.11.3  Status of global certification of dracunculiasis eradication, 2012 

The roadmap’s target for eradication (Table 3.11.1) should be achieved provided that 
various challenges are overcome. The reasons why cases occurred in Chad and certain 
areas of Mali are not yet understood. Surveillance systems need to be improved, and 
improvements sustained, to meet the standard of exhaustively detecting indigenous 

sources in remaining foci remains problematic owing to population movement and 
insecurity. Recurring insecurity in Mali is of concern to that country’s national 

2012, the eradication programme was not fully operating in two provinces (Gao and 
Timbuktu); additionally, the programme was unable to carry out interventions in 

Burkina Faso, Mauritania and Niger in an effort to prevent the spread of infection 
and disease. Similarly, the Ethiopian dracunculiasis eradication programme is 
reinforcing surveillance in areas bordering South Sudan.
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Table 3.11.1  Milestones for eradicating dracunculiasis

Milestones 2013 2014 2015

need US$ 62 million during 2011–2015. The Government of the United Kingdom 

will provide an additional US$ 23.3 million; the remaining amount will be provided 
by the government of the United Arab Emirates (US$ 10 million) and the Children’s 
Investment Fund Foundation (US$ 6.7 million). 
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3.12 ECHINOCOCCOSIS

Echinococcosis is recognized as one of the neglected zoonotic diseases (1). 
Human echinococcosis is a parasitic disease that occurs in two main forms: cystic 
echinococcosis (hydatidosis), caused by infection with , and 
alveolar echinococcosis, caused by infection with . Both organisms 

intestines, are domestic and wild carnivores. The intermediate hosts, which harbour 
the larval stages of the parasite, are a number of farm animals and wild ungulates, 
rodents, and other small mammals. Humans are accidental intermediate hosts. 

 eggs are most commonly shed in faeces of dogs and several wild canids, 
such as foxes, wolves, jackals and coyotes.

When humans become infected by ingesting  eggs, the lesions 
characteristic of each form begin to develop. Human infection with 

are surrounded by a capsule of host origin; these are located mainly in the liver 
and lungs, and less frequently in other body districts including the bones, kidneys, 
spleen, muscles, central nervous system and behind the eye. The incubation period 
can last many years, with signs and symptoms depending on the location of the cyst, 
or cysts, and the pressure exerted on the surrounding tissues and organs. Infection 
with  leads to the formation of a multivesiculated tumour, mainly in the 
liver (2,3). Alveolar echinococcosis is characterized by an asymptomatic incubation 
period of 5–15 years. Larval metastases may form in organs adjacent to the liver or 
in distant locations following dissemination of the parasite by the haematogenous or 
lymphatic route. 

The global distribution of cystic echinococcosis has changed little since 2010  
( ). Highly endemic areas are mostly found in the eastern part of the 
Mediterranean region, northern Africa, southern and eastern Europe, at the southern tip 
of South America, in Central Asia, Siberia and western China. Alveolar echinococcosis 

Federation and countries in continental Europe and North America. Both diseases 
are considered to be underreported; however, data indicate that echinococcosis is re-
emerging as an important public health problem. There are more than 1 million people 
worldwide affected with these diseases at any one time (4,5).
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Fig. 3.12.1  Global distribution of cystic echinococcosis, 2011 

The annual costs associated with cystic echinococcosis are estimated to be US$ 3 
billion, which includes costs for treating cases and losses to the livestock industry 
(4). In humans, echinococcosis can be life-threatening if undiagnosed and untreated. 
Treatment for cystic echinococcosis and alveolar echinococcosis often includes surgery. 
In regions where cystic echinococcosis is endemic, the incidence in humans can exceed 
50/100 000 person-years; prevalences as high as 5–10% may occur in parts of Argentina, 
Central Asia, China, East Africa and Peru (6). The postoperative death rate for surgical 
patients is 2.2%; 6.5% of cases relapse after intervention and require prolonged recovery 
time (4). In certain communities on the Tibetan Plateau of China, there may be as many 
as 5-10% of the population infected with , and the annual incidence of 
cases of alveolar echinococcosis possibly exceeds 16 000 in this region (5).

In livestock, the rate of cystic echinococcosis found in slaughterhouses in 
hyperendemic areas of Latin America varies from 20% to 95% of slaughtered animals. 
The highest rates have been found in rural areas where older animals are slaughtered 
(7
the prevalence of cystic echinococcosis in sheep was 65%, with about 14% of sheep 
harbouring at least one fertile cyst (8). Livestock production losses attributable 
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to cystic echinococcosis depend on which species is infected but include the liver 

decrease in the value of the animal’s hide, a decrease in milk production and reduced 
fecundity (4). 

By 2015, pilot projects for validating effective strategies for controlling cystic 
echinococcosis will be under way in selected countries. Validated strategies for 
controlling the disease, and integrated control packages for major dog-related 
zoonoses (rabies and echinococcosis), will be available in 2018. Large-scale 
interventions for controlling and eliminating cystic echinococcosis as a public-health 
problem in selected countries will be initiated on that basis and will be continued 
through 2020. The cost of implementing these pilot projects in three countries during 
2013–2017 has been estimated to be about US$ 10 million over 5 years (9).

WHO’s informal working group on echinococcosis has developed consensus about 
treating human cystic echinococcosis and alveolar echinococcosis (3). Four options 
exist for cystic echinococcosis: (i) percutaneous treatments including puncture, 
aspiration, injection, and re-aspiration (known as PAIR); (ii) surgery; (iii) treatment 
with anti-infective medicines; or (iv) watch and wait. The choice must primarily 
be made based on the results of ultrasound imaging of the cyst that follows a 

resources available. An agreement has recently been signed between WHO and the 
Italian Ministry of Health to decentralize diagnostic and therapeutic techniques and 
promote the PAIR strategy, where indicated, for managing cystic echinococcosis in 
rural, hyperendemic areas of Morocco and Tunisia. 

For alveolar echinococcosis, the key elements for treatment of human cases remain 
early diagnosis and radical (tumour-like) surgery followed by anti-infective 

Cystic echinococcosis is preventable because it involves domesticated animal species 

measures in the slaughter of livestock with safe destruction of contaminated offal, 
and engaging in public education have been found to lower transmission, and to 
prevent it in wealthy countries. In endemic areas, the health sector often takes 
the lead in initiating echinococcosis-control measures, but it is dependent on the 
veterinary sector for animal-related interventions. Vaccinating sheep with an 
granulosus recombinant oncosphere antigen (EG95) offers encouraging prospects for 
prevention and control. Small-scale EG95 vaccine trials in sheep indicate that it has 
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 (10). A programme combining the vaccination of lambs, treatment of 
dogs, and culling of older sheep could lead to disease elimination in humans in less 
than 10 years (8). 

Preventing and controlling alveolar echinococcosis are more complex because the 

hosts. Regular deworming of domestic carnivores that have access to wild rodents 
should help reduce the risk of infection to humans. Deworming of wild and stray 

in Europe (2,11 12). 
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3.13 FOODBORNE TREMATODIASES 

Infections with foodborne trematodes are acquired when food contaminated with larval 
stages of metacercariae is ingested. The diseases of most public-health importance are 
clonorchiasis (caused by infection with Clonorchis sinensis), opisthorchiasis (infection 
with Opisthorchis viverrini or O. felineus), fascioliasis (infection with  or 

), and paragonimiasis (infection with Paragonimus spp.) (Table 3.13.1).

Table 3.13.1 Epidemiological characteristics of most common foodborne trematodiases

Disease Infectious agent Acquired through  Natural final host Primary organ  
   consumption of  affected

Clonorchis sinensis

Opisthorchis viverrini; O. felineus

Fasciola hepatica; F. gigantica

Paragonimus

Although cases of foodborne trematodiases have been reported from more than 70 
countries worldwide, countries in Asia and Latin America are the most badly affected 
(1). Information on the epidemiological status of foodborne trematodes in Africa is 
limited, but paragonimiasis is known to be transmitted in the central and western 
parts of the continent. Estimates limited to 17 countries indicate that in 2005 there 
were more than 56 million infected individuals, 7.9 million had severe sequelae, and 
more than 7000 had died from infection with foodborne trematodes (1) (
3.13.4). 

Morbidity due to infection with foodborne trematodes is both systemic and organ-

subsequent rounds of infection. Chronic infections with C. sinensis and O. viverrini 

International Agency for Research on Cancer as carcinogenic to humans (2). 

The economic burden of foodborne trematodes is mainly linked to the expanding 
livestock and aquaculture industries. Losses in animal production and trade are 
likely to indirectly affect human welfare. Although estimates are not available, their 
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Not applicable

No data available

Countries with reported cases of Clonorchis sinensis infection

Fig. 3.13.1 Global distribution of clonorchiasis, latest year available (modified from (3))

Not applicable

No data available

Countries with reported cases of Opisthorchis viverrini and Opisthorchis felineus infections

Countries with reported cases of Opisthorchis felineus infection

Countries with reported cases of Opisthorchis viverrini infection

Fig. 3.13.2  Global distribution of opisthorchiasis, latest year available (modified from (3))
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Not applicable

No data available

Countries with reported cases of Paragonimus spp. infection

Fig. 3.13.4  Global distribution of paragonimiasis, latest year available (modified from (3))

Not applicable

No data available

Countries with reported cases of Fasciola spp. infection

Fig. 3.13.3  Global distribution of fascioliasis, latest year available (modified from (3))
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A public-health strategy to combat foodborne trematodiases has been developed in 
the past few years (3). Its mainstay is treatment of the human host, with the aim of 
controlling morbidity and ultimately preventing associated mortality. The objective 
is to ensure that medicines are available to treat those who need them. Praziquantel 
is the treatment of choice for clonorchiasis and opisthorchiasis, and triclabendazole 
for fascioliasis; either medicine can also be used to treat paragonimiasis. Treatment 
strategies vary, from individual case-management to the mass delivery of preventive 
chemotherapy. 

Praziquantel has been used as preventive chemotherapy for approximately 30 years. 
By contrast, delivering triclabendazole as preventive chemotherapy to all individuals 
in a community had not been undertaken until 2008, when the ministries of health of 
the Plurinational State of Bolivia and Peru decided to conduct pilot studies in areas 

Table 3.13.2) (4,5). 

Table 3.13.2 Recommended treatments and strategies to control foodborne trematodiases

Disease Recommended medicine and dose Recommended strategy
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Although millions of people in Thailand have been screened and treated, 
opisthorchiasis is still the most prevalent helminth infection there. In 2012, the 
number of affected individuals exceeded 6 million; most of those affected live in the 
north-eastern provinces (6). More than 5000 new cases of cholangiocarcinoma, most 
of which are fatal, are diagnosed annually in Thailand (7). 

In the Lao People’s Democratic Republic, about 2 million people are estimated to 
have opisthorchiasis (6). Preventive chemotherapy with praziquantel started in 2007, 
and in 2011 approximately 325 000 children and adults were treated. 

In Viet Nam, preventive chemotherapy with praziquantel started in 2006, and in 
2011 more than 128 000 people were treated for clonorchiasis. In the Republic of 
Korea, in 2011 approximately 4000 people were treated for clonorchiasis in the 
remaining endemic areas. 

In Cambodia, mapping continues in an effort to identify areas where foodborne 
trematodes are transmitted. It is estimated that at least 600 000 people are infected 
with O. viverrini (3,6), and implementation of pilot control interventions based on 
WHO’s recommendations is planned.

In South America, the Plurinational State of Bolivia is engaged in the largest 
fascioliasis-control programme worldwide. The population requiring preventive 
chemotherapy is estimated to be 250 000 children and adults. Since 2008, more than 
540 000 doses of triclabendazole have been administered. Peru is also engaged in 
scaling up its control programme by providing preventive chemotherapy in high-
priority districts. 

In Egypt, programmes to control fascioliasis started in 1998 in the Nile Delta, where 
the infected population has been estimated to be 830 000. Since 1998, widespread 
control activities have been carried out in endemic villages where intestinal 
schistosomiasis also occurs. The prevalence of human fascioliasis has steadily 

treated with triclabendazole.

Two implementation milestones have been set for foodborne trematodiases. By 2015, 
WHO aims to support endemic countries to help them control morbidity associated 
with these diseases. By 2020, the aim is to ensure that at least 75% of the worldwide 
population requiring preventive chemotherapy has been reached (8). 

Ensuring that medicines are available is the key to reaching the roadmap’s targets. 
Triclabendazole has been donated to treat fascioliasis and paragonimiasis, but access 
to praziquantel to treat clonorchiasis and opisthorchiasis has not been secured. A 
rough estimate of the need in Cambodia, the Lao People’s Democratic Republic and  
Viet Nam ranges from 10 million to 15 million 600 mg tablets of praziquantel per year.
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nematode, Wuchereria bancrofti,  or B. timori, which are transmitted 
by mosquitoes. Adult worms live almost exclusively in humans, and lodge in the 
lymphatic system. The infection is commonly acquired during childhood but usually 
manifests during adulthood. 

past decade, so reliable data are available about how many people need treatment 
and how many have received treatment. Globally, 1.39 billion people require 
preventive chemotherapy, and 70/72 endemic countries have initiated programmes 

the highest numbers of people requiring preventive treatment: 877 million people 
in 9 countries (63%) in the South-East Asia Region require preventive treatment, 
as do 432 million people in 34 countries (31%) in the Africa Region. The Mekong 
Plus area (6 endemic countries: Brunei Darussalam, Cambodia, the Lao People’s 
Democratic Republic, Malaysia, the Philippines and Viet Nam) accounts for 3% 
of the global population needing preventive treatment; the Region of the Americas  
(4 endemic countries), the Eastern Mediterranean Region (3 endemic countries) 
and Oceania (16 endemic countries) account for another 3% (1). 

Brugia

In 2011, the Strategic and Technical Advisory Group for Neglected Tropical Diseases 
and an expert consultation agreed that the disease should no longer be considered 
endemic in the nine countries that had not reported any cases for decades. In the 
African Region these countries are Burundi, Cape Verde, Mauritius, Rwanda and 
the Seychelles; in the Region of the Americas they are Costa Rica, Suriname, and 

Following this decision, the number of countries requiring preventive chemotherapy 
was reduced from 81 to 72 (1) ( ).
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Not applicable

Non-endemic countries and territories

Endemic countries and territories not started implementing preventive chemotherapy

Endemic countries and territories where the target was achieved and implementation stopped

Endemic countries and territories implementing preventive chemotherapy

Fig. 3.14.1  Global distribution and status of delivering preventive chemotherapy for lymphatic filariasis, 2010

(2). Chronic disease causes acute dermatolymphangioadenitis, lymphoedema, 
elephantiasis of limbs and hydrocele. These complications lead to impairment in 
occupational activities, educational and employment opportunities, and mobility. The 

3). 

In 2000, WHO established the Global Programme to Eliminate Lymphatic Filariasis 
with the goal of eliminating the disease by 2020 (4). The programme has two strategic 

zero. To achieve this goal, WHO recommended four sequential steps: (i) map the 
geographical distribution of the disease; (ii) implement mass drug administration 
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annually for 5 years – with albendazole plus diethylcarbamazine, or in countries 
where onchocerciasis is endemic deliver albendazole plus ivermectin – to reduce 
the number of parasites in the blood to levels that will prevent mosquitoes from 
transmitting infection; (iii) initiate surveillance after mass drug administration has 
been discontinued; and (iv) verify that transmission has been eliminated (5).

The second goal is to provide access to a basic package of care to every affected person 
in endemic areas to manage complications and prevent disabilities. Simple hygiene 
measures can reduce the frequency of dermatolymphangioadenitis and improve 
lymphoedema, thus reducing progression to more advanced stages (elephantiasis). 
Surgery is recommended for hydrocele, and is offered in an increasing number of 
communities in endemic areas (2).

In 2011, WHO published new guidelines on how to evaluate the interruption of 
transmission and conduct surveillance after mass drug administration ceases by using 
transmission assessment surveys (5). WHO and its partners are also developing 
modules to train the staff of national programmes how to conduct the surveys. 

Progress towards achieving the second goal (to provide a basic package of care) 
needs to be accelerated. Only about one third of national programmes have 
implemented morbidity management and disability prevention strategies for people 

producing guidelines, engaging in advocacy, systematically collecting data, and 
building capacity to develop adequate resources at international, national and local 
levels.

By 2010 the Global Programme to Eliminate Lymphatic Filariasis had reached the 
halfway point in its projected goal of eliminating the disease by 2020 ( ). 
Accordingly, a comprehensive review was carried out to assess the epidemiological 

elimination. The outcome of this review has been published (4). The milestones for 
the programme’s strategic plan are: to ensure that by 2015 full geographical coverage 
with mass drug administration has been achieved in all endemic countries including 

engaging in postintervention surveillance.
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Fig. 3.14.2 Projected scaling up and scaling down of the Global   
 Programme to Eliminate Lymphatic Filariasis, 2000–2020 (4)
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Fig. 3.14.3 Targets as the proportion of endemic countries expected to interrupt transmission in  
 the Global Programme to Eliminate Lymphatic Filariasis, by year, 2012–2020 (4)

 Year                         
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  (implementation   (full geographical starting surveillance (MDA stopped (countries verified as free 

lymphatic filariasis)
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Fig. 3.14.4  Milestones for the Global Programme to Eliminate Lymphatic Filariasis, 2010–2020 (4)

 Year  Milestone

 2011

 2012

2013

2014

2015

2016

 2020
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Onchocerca volvulus) 
Simulium

to the skin, eyes and other organs (1). 

More than 99% of people infected with O. volvulus live in 30 sub-Saharan African 
countries, namely Angola, Benin, Burkina Faso, Burundi, Cameroon, the Central 
African Republic, Chad, Côte d’Ivoire, the Democratic Republic of the Congo, 
Equatorial Guinea, Ethiopia, Gabon, Ghana, Guinea, Guinea-Bissau, Kenya, Liberia, 
Malawi, Mali, Mozambique, Niger, Nigeria, Rwanda, Sierra Leone, Senegal, Sudan, 
South Sudan, Togo, Uganda and the United Republic of Tanzania. The infection 
also occurs in Yemen and six countries in Latin America (the Bolivarian Republic of 
Venezuela, Brazil, Colombia, Ecuador, Guatemala and Mexico). The distribution of 
onchocerciasis is shown in 

Not applicable

Non-endemic countries

Endemic countries (former OCP countries)

Hypo-endemic (prevalence <20%)

Meso-endemic or hyper-endemic (prevalence >20%)

Fig. 3.15.1  Global distribution of onchocerciasis, 2011
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The Onchocerciasis Control Programme in West Africa, which operated from 1974 
to 2002, reduced levels of the infection and prevented eye lesions in 40 million people 
in 11 countries. About 600 000 cases of blindness were averted. In addition, 25 million 
hectares of abandoned arable land were reclaimed for settlement and agricultural 
production (2,3). The African Programme for Onchocerciasis Control started in 
1995 and targets endemic countries that were not covered by the Onchocerciasis 
Control Programme (4).

The Onchocerciasis Elimination Program of the Americas was launched in 1992 
in Latin America, and no cases of blindness attributable to the disease have been 
reported for more than 10 years – that is, since its launch.

The Onchocerciasis Control Programme succeeded in eliminating onchocerciasis as 
a disease of public health importance and an obstacle to socioeconomic development 
in 10/11 endemic countries in West Africa, thereby reducing the prevalence of the 
disease below the threshold of 5%. The main interventions used were vector control 
and preventive chemotherapy with ivermectin. The decision was taken to continue 
regular surveillance and the delivery of preventive chemotherapy to safeguard the 
achievements of the programme (2,3). 

The African Programme for Onchocerciasis Control has established programmes to 
deliver community-directed treatment with ivermectin and implement vector-control 
measures. It also provides preventive chemotherapy for other NTDs in areas where 
onchocerciasis is endemic (5,6).

The Onchocerciasis Elimination Programme of the Americas aims at eliminating 
ocular morbidity and interrupting transmission throughout the region by 2012. Good 
progress is being made in the region. All 13 foci achieved coverage of mass drug 
administration of more than 85% in 2006, and transmission had been interrupted in 
10 foci by the end of 2011 (7). 

A national action plan in Yemen aims at eliminating onchocerciasis by 2015 by 
delivering preventive chemotherapy with ivermectin, and implementing vector-
control measures. However, political unrest has delayed implementation.
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3.16 SCHISTOSOMIASIS

Schistosomiasis (also known as bilharzia) is a disease caused by infection with blood 
Schistosoma (1,2,3) (Table 3.16.1). Most cases of disease result 

from infection with S. haematobium (which causes urogenital schistosomiasis) and 
S. mansoni (which causes intestinal schistosomiasis). Infected snails release larval 
stages of the organism (cercariae) into water. Human contact with water where the 
snails live is the source of the persistence of schistosomiasis.

Table 3.16.1 Type of schistosomiasis, Schistosoma species causing disease, distribution of 
species, and intermediate snail host

Type of schistosomiasis Schistosoma species Geographical distribution Snail hosts

Intestinal schistosomiasis S. mansoni Biomphalaria

S. japonicum Oncomelania 

S. mekongi Neotricula 

S. guineensis, S. intercalatum Bulinus

Urogenital S. haematobium Bulinus

snail hosts and human activities that lead to the contamination of water and infection. 
).

Schistosomiasis has been reported from 78 countries, but no cases have been 
reported recently from 19 countries where transmission may have been interrupted 
(4
chemotherapy in 52 countries. The status of transmission must be determined in the 
remaining 7 countries.

At least 237 million people need preventive chemotherapy for schistosomiasis; 90% 
of them live in sub-Saharan Africa (5). More than 70% of all cases live in 10 African 
countries ( ). In the Caribbean islands and Suriname, transmission is low 
and only a few or no cases have been detected in recent years; there is a need to 
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Not applicable

Non-endemic countries

Countries requiring evaluation of schistosomiasis status
in order to verify if interruption of transmission has been achieved

Low (prevalence <10%)

Moderate (prevalence 10%  49%)

High (prevalence >50%)

Fig. 3.16.1  Global distribution of schistosomiasis, 2011  
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determine if elimination has been achieved. Low rates of transmission continue in 
Brazil and the Bolivarian Republic of Venezuela; transmission in many areas in these 
countries could be interrupted if control efforts were strengthened. 

Control has been successful in the Eastern Mediterranean Region, where several 
countries need to determine whether transmission has been interrupted. Endemicity 
remains high in Somalia, Sudan and Yemen, although Yemen now has a strong 
national control programme. 

S. japonicum has been so successful that in 
China transmission will probably be interrupted by 2015 (6). Morbidity associated 
with S. mekongi has been controlled in Cambodia, but treatment campaigns will need 
to continue until strategies to prevent a resurgence of infection have been devised 
and a treatment programme has been launched in the neighbouring Lao People’s 
Democratic Republic. High infection rates have been found in some provinces of 
the Philippines, and new endemic areas have been detected in Cagayan and Negros 
Occidental (7). Mass treatment campaigns were restarted in the Philippines in 2008 
with the goal of achieving elimination.

to eggs trapped in tissues and organs result in pathology, anaemia, malnutrition, 
stunted growth, impaired cognitive development and reduced capacity to work (1). 
Intestinal schistosomiasis can progress from abdominal pain and bloody diarrhoea 

schistosomiasis causes haematuria, dysuria and hydronephrosis, and can result in 
8) as well as an increased risk of 

HIV infection (9). 

Treatment with praziquantel has been the mainstay of schistosomiasis control since 
1984, and it has been used for preventive chemotherapy since 2006 (10,11). Many 
countries have implemented preventive chemotherapy programmes, and this has 

(12,13,14). In China, preventive chemotherapy was part of an integrated approach 
to control but it is now being used as part of an elimination strategy that focuses on 
controlling the source of infection (6). The progress made in delivering preventive 
chemotherapy with praziquantel in WHO’s regions is shown in . The goal 
of ensuring that at least 75% of school-aged children have access to preventive 
chemotherapy with praziquantel has still to be reached.
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Table 3.16.2. To effectively support the delivery of preventive chemotherapy, it 
is important to ensure that affected populations receive hygiene education, that 
sanitation is improved, that safe drinking-water is provided, and that snails are 
controlled. 

The roadmap sets targets for control that also provide a means for assessing the 
implementation of control efforts. Schistosomiasis will be eliminated in the Caribbean, 
the Eastern Mediterranean Region, Indonesia and the Mekong River Basin by 2015. 

and Mauritius in the African Region. 

been incorporated into the new strategic plan for schistosomiasis control (Annex 1). 
Additional targets have been set in the strategic plan; these will be used to assess 
progress during the next 9 years (4) (Table 3.16.3). The plan includes projections on 
the number of people who will be treated each year and the amount of praziquantel 
required through 2025 ( ). The number of people to be treated and the 
amount of praziquantel is projected to peak in 2018, at 235 million people and 645 
million tablets. These estimates assume that all endemic countries will implement 
control programmes, and that transmission will be interrupted by some countries 
during the period covered by the plan.
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Table 3.16.2 Goals, interventions, targets and timeline for making progress towards 
eliminating schistosomiasis
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Table 3.16.3 Targets and milestones for eliminating schistosomiasis

   Year  Milestones

 2012 

2013

 2015

 2016

2019

 2020
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3.17 SOIL-TRANSMITTED HELMINTHIASES

The most common nematode species that cause soil-transmitted helminthiases are 
Ascaris lumbricoides, Trichuris trichiura, Necator americanus and  
(1–3). Morbidity can be controlled by delivering preventive chemotherapy with 
anthelminthic medicines; elimination and eradication will not be achieved until 
affected populations have access to effective sanitation, and sewage treatment and 
disposal.

WHO estimates that about 890 million children require annual treatment with 
preventive chemotherapy (4 ). The global distribution of soil-transmitted helminthiases 
is shown in .1 as is the proportion of children who need regular preventive 
chemotherapy. The proportion of children needing treatment, by country, in 2010 is 
shown in 

Not applicable

No preventive chemotherapy required

No data available

<1/3

1/3  2/3

>2/3

Fig. 3.17.1Distribution of soil-transmitted helminthiases and proportion of children (aged 1–14 years) in each endemic  
 country requiring preventive chemotherapy for the diseases, 2011 
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Fig. 3.17.2  Proportion of children requiring preventive chemotherapy for  
 soil-transmitted helminthiases, by country, 2010 

promote regular deworming as a successful public-health intervention for reducing 

evaluations showing that school-based mass deworming programmes reduced 
absenteeism (5), and increased adults’ earnings (6) in Kenya.

The Cochrane Database of Systemic Reviews (7) concluded that screening children 
for intestinal helminths and then treating infected children appears to be a promising 
intervention, but the evidence is slight. However, the review also found that treating 
children for soil-transmitted helminthiases improved their nutritional status, school 
attendance and learning. The review should serve as a reminder of the need to 
continue evaluating programmes that treat school-aged children for helminth 

revise its guidelines if necessary. 

At this stage, however, three other aspects of the deworming intervention should be 
considered. First, parents, caregivers and teachers in many communities approve of 
these programmes and show excellent compliance with the treatments. Secondly, 
each year children die from intestinal obstructions or endure other complications 
from these infections, some of which require surgical intervention that is not always 
available (8,9). Thirdly, there is a moral dimension. If it is known that many children 
are infected, should they not have access to regular treatment with quality-assured 
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medicines? If screening to detect infection is added to current interventions, these 
programmes will become too expensive for all but a few places where these infections 
are prevalent.

The strategic plan for eliminating soil-transmitted helminthiases as a public-health 
problem in children (10
(Table 3.17.1).

The main intervention recommended by WHO for controlling soil-transmitted 
helminthiases is to regularly administer preventive chemotherapy with albendazole 
or mebendazole. Global coverage of the medicines used to prevent these infections 

Table 3.17.1 Milestones for eliminating soil-transmitted helminthiases as a public-health 
problem in children

   Year  Milestone

 2012 

2013

 2015

 2020
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Fig. 3.17.3 Reported coverage of treatment (%) for soil-transmitted  
 helminthiases, by WHO region, 2006–2010 
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roughly 30% of those in need. In 2010, this number remained constant (4). The 
coverage of deworming treatments delivered to children from 2006 to 2010 is shown 
in . 

 
600 million tablets of albendazole or mebendazole became available annually to treat 
school-aged children in endemic countries. Although complete coverage data for 
2011–2012 are not yet available, countries have requested an additional 150 million 

to be required annually to treat all school-aged and preschool-aged children who 
need treatment from now until 2020 is shown in .

WHO released two publications to support the scaling up of helminthiases-control 
efforts that target children (11,12). Applying this guidance will help national 
programmes managers to achieve the milestones set by WHO in the roadmap (13) 
and in the strategic plan 2011–2020 (10). 
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Fig. 3.17.4 Projected number of anthelminthics medicines required to  
 achieve the global targets for treating  preschool-aged and  
 school-aged children, 2020–2025 (11) 

          Number of albendazole and mebendazole tablets required (millions)
Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Scenario 1 278 430 601 773 967 1 105 1 243 1 340 1 385 1 484 1 468 1 429 1 397 1 333 1 256

Scenario 2 208 323 451 580 726 829 931 1 005 1 038 1 113 1 101 1 072 1 048 1 000 942

Scenario 1: All countries reach 100% national coverage by 2020
Scenario 2: All countries reach 75% national coverage by 2020
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Weradicate NTDs; these provide (i) preventive chemotherapy; (ii) innovative 

(iv) safe drinking-water, basic sanitation and hygiene services, and education;  
(v) and veterinary public-health services using the one-health concept. Each strategy 
requires implementation of a group of activities. For example, delivering preventive 
chemotherapy includes providing information and education to the target community, 
training health workers, using epidemiological information to ensure appropriate and 
timely access to quality-assured medicines, engaging in pharmacovigilance, ensuring 
that procedures used to deliver medicines are safe, accurately monitoring treatment 
coverage, evaluating outcomes, and providing feedback to the community about the 
process and outcomes of the intervention. Equivalent numbers of components exist 
for the other strategies. A combination of public-health strategies will be needed to 
achieve control of each NTD. For example, human African trypanosomiasis will not 
be overcome without continued and regular surveillance of endemic foci, vector-

have access to prompt and accurate diagnosis, and medical attention.
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As a public-health strategy, preventive chemotherapy aims to reduce the burden 

widespread delivery of safe, single-dose, quality-assured medicines, either alone 
or in combination, at regular intervals to treat selected diseases (1). Preventive 
chemotherapy is recommended by WHO as a public-health intervention for lymphatic 

trachoma. Preventive chemotherapy is a component of the established SAFE 
strategy for trachoma (Surgery, Antibiotics, Facial cleanliness and Environmental 
improvements). Preventive chemotherapy is also helpful in controlling morbidity 
from some foodborne trematodiases (see section 3.13). 

Other supportive interventions include providing management for chronic cases 
and people with disabilities, controlling vectors and intermediate hosts, providing 
veterinary public-health services, and providing safe drinking-water, and sanitation 
and hygiene services. Implementing preventive chemotherapy and attaining high 
coverage should ensure that by 2020 WHO’s goals will have been reached for 

and trachoma, and that some regional and subregional milestones will be reached by 
2015 (2).

In areas where preventive chemotherapy is recommended for more than one disease, 
integrating and coordinating activities for all relevant diseases, including strategic and 
operational planning, is as important as for a programme targeting a single disease. 
Decisions about integrating activities should be based on optimization criteria, 
which include cost-effectiveness, the ability to enhance impacts, political advantages, 

must be cost effective, raise the visibility of NTDs, and the interventions must be 
acceptable to the affected population.

The number of countries eligible for preventive chemotherapy and the types of 
infections transmitted in each country are shown in . Of the 123 countries 
requiring preventive chemotherapy, 40 require interventions for three or more 
diseases; 33 of the 40 are in the African Region. Implementing an integrated approach 
to disease control and elimination is strongly indicated in high-burden countries.

accelerated to scale up integrated and coordinated planning to deliver preventive 

and manuals have been published to assist Member States, and their donors and 
partners. Programmatic tools to facilitate integrated planning for and reporting on 
the delivery of preventive chemotherapy – such as a joint request for medicines 
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Not applicable

No preventive chemotherapy required

No data available

2 diseases

3 diseases

4 diseases

1 disease

Fig. 4.1.1  Countries requiring preventive chemotherapy for at least one neglected tropical disease (lymphatic filariasis,  
 onchocerciaasiss, schistosmiasis or soil-transmitted helminthiases) and number of those diseases in each  
 country, 2011

for preventive chemotherapy, the joint reporting form and the tool for integrated 

and regional and subregional workshops have been organized to help programme 
managers build their capacity to plan strategies, implement interventions, and 
monitor and evaluate outcomes. 

Estimates of the number of people who require preventive chemotherapy have been 
revised for each disease, based on the most recent epidemiological and demographic 
information. Analyses have been carried out to determine the geographical overlap of 
the different diseases targeted by chemotherapy and the number of people requiring 
at least one intervention. About 1.9 billion people in 123 countries require preventive 
chemotherapy for at least one NTD; 55% of them require preventive treatment for 
one or two diseases, and 45% require it for three or more diseases (Table 4.1.1). 
(Since South Sudan became independent in 2011, the number of countries where 
preventive chemotherapy is needed has risen to 124.)

These analyses do not include the number of people with trachoma who need 
treatment with azithromycin. However, data reported for 2010 show that there are 
about 38.5 million active trachoma cases worldwide, and about 95% of these are in 
the African Region (3). It is unlikely that the number of people who need treatment 
for trachoma would substantially increase the total population already requiring an 
intervention for at least one disease annually.
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In 2010, approximately 711 million people received preventive chemotherapy for at 

helminthiases, 81 million for onchocerciasis, and 35 million for schistosomiasis 
(Table 4.1.2). Data reported on treatment for trachoma show that 38.5 million people 
received antibiotics in 2010 (3).

The number of people treated for schistosomiasis almost tripled between 2005 and 
2010, entirely due to the scaling up of programmes in the African Region. Similarly, 

and 2010, reaching 31% of those considered to be at risk in 2010. By the end of 

which enabled them to move to the surveillance stage of the elimination process. 
Onchocerciasis control programmes achieved their target of 65% coverage in 2010.

Of the 711 million people reached with preventive chemotherapy in 2010, almost 
half of them (355 million) live in Bangladesh and India, and received preventive 

Large parts of Bangladesh and India, and other countries, will meet the criteria 

towards surveillance, leading to a substantial decrease in the number of people 

Table 4.1.1  Estimated number of people requiring preventive chemotherapy by disease, and 
total number of people requiring preventive chemotherapy for at least one disease, by WHO 
region in 2010

WHO region                 No. of people requiring preventive chemotherapy (millions)  Total no. of people requiring 
      preventive chemotherapy  
      (millions) 
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Table 4.1.2  Number of people who received preventive chemotherapy, and number of 
people covered by preventive chemotherapy for at least 1 disease, by WHO region, 2010

WHO region              No. of countries                               No. of people requiring preventive chemotherapy  Total no. of people requiring 
 reporting     preventive chemotherapy  

 
   helminthiases

worldwide who are estimated to need preventive chemotherapy. Sustained progress 

administration has been possible because programmes have been able to take 
advantage of existing infrastructure. This infrastructure can be used by countries 
to transition to other disease-control interventions, especially those to control soil-
transmitted helminthiases. If other control measures are not implemented, the gains 
made by delivering preventive chemotherapy will not be sustained.

the next few years as result of (i) the increased availability of donated medicines, 
(ii) the development of national action plans for delivering integrated preventive 
chemotherapy in all WHO regions, and (iii) the commitments to strengthen efforts to 
overcome NTDs made by national governments and supported by growing interest 
from donor agencies. However, by the end of 2010, only 25 countries or territories 
had achieved at least one of the targets set for delivering preventive chemotherapy 

of these countries had reached their targets for delivering preventive chemotherapy 
for three or more diseases simultaneously. Therefore, interventions will need to be 
scaled up considerably if targets set in the World Health Assembly’s resolutions are 
to be met (Annex 1).
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Fig. 4.1.2 Percentage of global population receiving preventive chemotherapy  
 for at least one neglected tropical disease (lymphatic filariasis,  
 schistosomiasis or soil-transmitted helminthiases) of the estimated  
 population who need preventive chemotherapy (excluding India  
 and Bangladesh), 2008–2020
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if the roadmap’s targets are to be met. Programmes must be scaled up faster.
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4.2 INNOVATIVE AND INTENSIFIED DISEASE-MANAGEMENT

diagnose and treat, and can, in most cases, trigger severe clinical manifestations and 
complications. These are Buruli ulcer, Chagas disease, both forms of human African 
trypanosomiasis, the Leishmaniases (cutaneous, mucocutaneous and visceral forms), 
leprosy and yaws. Treatment for these diseases requires individual case-management, 
and there are few preventive measures that can be implemented on a large scale. 

Given the complexity of these diseases, patients need to be seen at well equipped 
hospitals and by well trained, specialized technicians. Systematic screening of exposed 
populations is necessary because these diseases are generally asymptomatic during 
the period when treatments would be more effective and have less dangerous side-
effects. The key aims of case management are to (i) diagnose cases early, (ii) provide 
treatment to cure or reduce infection and morbidity, (iii) manage complications, and 
(iv) adopt strategies to respond appropriately to different levels of endemicity and 
health-system capacity.

Four main approaches are recommended to prevent and control these NTDs.

. This approach seeks to ensure early diagnosis, prompt  
  treatment, available and affordable medicines, properly equipped treatment  
  centres, high-quality care, systematic screening, and appropriate monitoring  
  and epidemiological surveillance. 

. This approach includes implementing strategies adapted to the  
  capacities of national health systems and the epidemiology of the diseases, and,  
  where necessary, modifying interventions.

. This approach seeks to provide new diagnostics  
 

  settings.

. This approach includes efforts to maintain and  
  generate needed expertise at the national level and to improve programmes’  
  abilities to adapt to local conditions.

in 2011 was the signing of an agreement for the donation of liposomal amphotericin 
B for control efforts targeting visceral Leishmaniasis (Annex 2). The distribution of 
the medicines will be supported by a grant from the United Kingdom’s Department 
for International Development that will be used to enable capacity strengthening 
and provide logistical support to treat the disease in several endemic countries.
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4.3 VECTOR CONTROL

The Vector Ecology and Management unit of WHO’s Department of Control of 
Neglected Tropical Diseases promotes vector control through integrated vector 
management (VEM) and sound management of public-health pesticides. The unit 
houses WHOPES (the WHO Pesticide Evaluation Scheme), an international 
programme that coordinates the testing and evaluation of pesticides for use in 
public health and acts as the focal point within WHO for public-health pesticide 
management.

for the optimal use of resources (1), which is a component of WHO’s Global plan 
to combat neglected tropical diseases (2). The IVM approach incorporates the 
application of sound ecological principles to reduce vectorial capacity, and it can be 
used against single or multiple vector-borne diseases simultaneously. IVM also offers 
immense opportunities for integrating control efforts among programmes.  

To assist vector control programmes in countries endemic for or at risk of vector-
borne diseases and to develop and adopt IVM, the unit has published four guiding 
documents: a guidance on policy-making (3), a core structure for training curricula 
(4), a handbook on IVM (5), and indicators for monitoring and evaluation of IVM 
(6). A WHO regional course on IVM was organized in WHO’s South-East Asia 
Region in 2011. The unit works in collaboration with the preventive chemotherapy 
unit and the WHO Global Malaria Programme to promote a multiple disease control 

Loa loa. The unit will 
continue to advocate implementation of sustainable vector control activities based 
on the principles of IVM and through strong multi-stakeholder and multi-sectoral 
approaches.

focus on and investment in controlling vector-borne diseases (7,8). In 2010, a WHO 
survey in 142 countries found that the regulation of pesticides for public-health use by 
Member States was generally inadequate, that Member States lacked comprehensive 
pesticide legislation, that there was inadequate coordination in the registration 
of public-health pesticides, that Member States lacked published guidelines for 
registering public-health pesticides, and that there was inadequate compliance with 
and enforcement of regulations in the health sector (9,10). Additionally, the survey 
also found that a high proportion of pesticides sold were substandard, illegal or 
counterfeit, and that Member States were unable to provide adequate quality control 
for pesticides. Member States also lacked the capacity to safely dispose of pesticide 
containers and pesticide-related waste. On the positive side, 62% of countries have 
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adopted the IVM policy for controlling vector-borne diseases; and 90% of countries 

pesticide procurement. Altogether, 74% required that WHOPES recommendations 
be followed for national registration of public-health pesticides (11). 

and consistent support to Member States and other stakeholders on the sound 
management of pesticides has been strengthened. This collaboration has included 
publication of guidelines on the registration and quality control of pesticides, and 

published peer-reviewed guidelines on procuring pesticides for public-health use (12), 
monitoring the durability of long-lasting insecticidal nets (13
insecticide products used to disinfect aircraft (14), and developing risk assessment 
models for different uses of pesticides (15–17). During the past 2 years, WHOPES has 
supported more than 20 Member States in conducting situation analyses and needs 
assessments for the use of pesticides, and has assisted four WHO regions (African, 
Americas, Eastern Mediterranean and South-East Asia) in developing regional 
policies and frameworks for pesticide management. During 2010–2012, WHOPES 

for use in public health; another 18 pesticides are undergoing evaluation (18). 

The dwindling arsenal of insecticides calls for the development of safe and effective 
products for vector control, and reducing as much as possible the time needed to 
bring new products to market. In collaboration with the Global Malaria Programme, 
the unit has established the Vector Control Advisory Group on New Tools to support 
the assessment of new technologies and approaches to controlling vector-borne 
diseases. The constitutional structure and procedures of this body are designed to 
ensure its transparency, independence and technical quality, and to ensure there is 
dialogue with external stakeholders as well as technical input from industry. 

The WHO public–private partnership – Global Collaboration on Development 
of Pesticides for Public Health (GCDPP) – established in 1997, has been used in 
promoting the urgent need for development of alternative insecticides and application 
technologies, as well as strengthening collaboration with major stakeholders, 
including pesticide industry, as major partners in sound management of pesticides. 
The theme of the eighth GCDPP Meeting (held at WHO headquarters in Geneva 
on 20–21 February 2012) was dengue surveillance and vector management.

To ensure that the full potential of vector control is used to control the transmission 
of vector-borne NTDs, countries must strengthen their capacities in medical 
entomology, entomological surveillance, and operational research. The lack of a 
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career path for entomologists has nurtured a migration towards academic research 
and away from public-health entomology. This trend needs to be reversed. When 
countries consider developing human capacity, attention must be paid to the skills 

and promotional activity. The unit will continue to play a key part in developing 
appropriate training tools and courses in vector control and pesticide management.
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Sanitation reports every 2 years on progress made towards achieving the Millennium 
Development Goal target for drinking-water and sanitation (target 7c: halve, by 
2015, the proportion of people without sustainable access to safe drinking-water and 
basic sanitation). The joint monitoring programme announced in its March 2011 
report that the drinking-water target had been reached in 2010, 5 years ahead of 
the target date, as measured by its proxy indicator: access to and use of improved 
sources (1). 

Between 1990 and 2010, more than 2 billion people gained access to improved water 
sources. The report noted, however, that this leaves some 780 million people in the 
world without adequate sanitation and safe drinking-water; moreover, the sanitation 
target remains off-track (2.5 billion: a critical determinant in relation to the burden 
of many neglected tropical diseases). Moreover, the report showed that there were 
disparities among different regions of the world (for example, 40% of those without 
access to improved water sources live in sub-Saharan Africa, where many neglected 
tropical diseases are prevalent), and that the proxy indicator provides no absolute 
information about the safety of drinking-water from improved sources. 

Although the number of people resorting to open defecation worldwide has decreased 
by 271 million since 1990, it is still practised by a majority of rural populations 
in 19 countries, accounting for about 1.1 billion people worldwide or 15% of the 
population. The biggest challenge is in India, where more than half of the country’s 
population (626 million people) do not have access to basic toilet facilities.

The report also showed that despite 1.8 billion people having gained access to 
improved sanitation facilities between 1990 and 2010, an estimated 2.5 billion people 
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still live without any improvements to sanitation services, and almost three quarters 
of them live in rural areas. The world is unlikely to meet the sanitation target by 2015; 

tropical diseases. 

WHO was published (2) analysing the association between improving sanitation 
and reducing the risks of transmission for soil-transmitted helminthiases. A positive 
correlation suggests the value of prioritizing improvements in sanitation together with 
delivering preventive chemotherapy and health education as a basis for sustaining 
reductions in the prevalence of helminths.
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 NEGLECTED ZOONOTIC DISEASES

Veterinary public health services consist of understanding and applying veterinary 
sciences at the human–animal interface to protect human health, particularly against 
zoonotic diseases and related threats (1).Veterinary public health has been promoted 
by WHO since its inception (1). In 2008, a new concept, known as “one health”, 

health for humans, animals, and our environment” (2). The one-health concept 
emphasizes detecting and controlling zoonoses by promoting enhanced intersectoral 
collaboration and communication, ensuring joint planning among relevant ministries, 
and providing novel cost-effective transsectoral options for controlling zoonoses in 
low-income countries (3). Veterinary public-health services in ministries of health or 
agriculture will continue to provide the organizational basis and programme structure 
to move forward the one-health approach at the national level (4).  There is a range 
of interventions available for preventing and controlling zoonoses ( ).
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As in the case of NTDs, there are a number of human diseases that are transmitted 
from animals (zoonoses) that have tended to be forgotten or overlooked (5). These 

people living in remote rural areas or urban slums in the developing world (6,7).  
They have been named neglected zoonotic diseases to indicate that they have been 

has shifted to newly emerging zoonoses, particularly those with the potential for 

Fig. 4.5.1 Veterinary public-health interventionsa available for preventing  
 and controlling neglected zoonotic diseases (NZDs) (10) 

PUBLIC-HEALTH/ HUMAN 
INTERVENTIONS
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Taeniasis
Fascioliasis
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Rabies, (anthrax, leptospirosis)
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All NZDs

AVOIDING RISKY BEHAVIOUR
All NZDs

ENVIRONMENTAL INTERVENTIONS 

IMPROVING ENVIRONMENTAL SANITATION
Stormwater drainage (leptospirosis)

Land drainage (fascioliasis) 
Community-led total sanitation (cysticercosis)

IMPROVING HUSBANDRY PRACTICES
All NZDs 

UPGRADING ABATTOIRS AND MEAT INSPECTION 
 Most NZDs such as 

echinococcosis, cysticercosis, bovine tuberculosis
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TREATMENT
Cysticercosis

Echinococcosis
Fascioliasis

Trypanosomiasis

PREVENTIVE IMMUNIZATION
Rabies

Anthrax
Rift Valley fever

Leptospirosis

HOST CONTROL
Rodents (leishmaniasis, leptospirosis)

Ruminants, pigs (bovine tuberculosis, brucellosis) 

EFFECTIVE MEAT INSPECTIONS
Cysticercosis

Echinococcosis

HUMANE POPULATION MANAGEMENT
Dogs and other pets (rabies, echinococcosis, 

Leishmaniases)

VECTOR CONTROL
 

Tsetse flies (trypanosomiasis)
Sandflies (Leishmaniases)

Snails (fascioliasis) 
Aedes mosquitoes (Rift Valley fever)
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pandemic spread. The term neglected zoonotic diseases is accepted internationally 
(8–10). These endemic zoonoses negatively affect the health and productivity of 
livestock, causing infertility, death, low yields of milk, and by rendering meat inedible 
(11).  Thus, they impose a burden on the health of both humans and animals in the 
populations least able to cope with such problems (8–10). 

Examples of neglected zoonotic diseases are cysticercosis and taeniasis caused 
by infection with Taenia solium, cystic echinococcosis, human rabies transmitted 
by dogs, and zoonotic human African trypanosomiasis (8–10). As international 
awareness of these diseases has increased, and a clearer idea of their characteristics 
has emerged, the list of neglected zoonoses has continued to grow. The neglected 
zoonotic diseases that are included in the list of 17 NTDs  are cystic echinococcosis, 
fascioliasis and other T. solium foodborne trematodiases, human rabies transmitted 
by dogs, cysticercosis, zoonotic trypanosomiasis and the Leishmaniases (5). 

The third international conference on neglected zoonotic diseases was held at WHO’s 

urgent attention (10):

 
  dual burden on the health of humans and of livestock, and thus their total cost  
  to society; 

 
  neglected zoonotic diseases in order to improve and sustain the cost effectiveness  
  of efforts to control  these diseases; 

 
  geographical and epidemiological settings;

 
  natural resources and wildlife, and developing policies across sectors;

 
  informing them about the societal burden of these diseases, and providing  
  education to affected populations to create demand for control at all levels of  
  society.

A proposal for investment in veterinary public-health services for a prioritized 
portfolio of neglected zoonotic diseases was developed at an interagency meeting 
(12). The portfolio comprises:

T. solium cysticercosis and  
  taeniasis, cystic echinococcosis and rabies transmitted to humans by dogs);   
  plus
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  trematodiases, and zoonotic trypanosomiasis); plus 

 
  and leptospirosis).

external funding is needed for 5 years (2012–2016) to achieve the expected outcomes 
by 2016.

Provided that political commitment and adequate resources are available then rabies, 
a leading viral neglected zoonotic disease, should be eliminated from the Region of 
the Americas by 2015, and from the South-East Asia Region by 2020. Activities to 
accelerate control of parasitic neglected zoonotic diseases must take place during the 
next 8 years (13).

REFERENCES

 1 . Geneva, World Health  
  Organization, 2002 (WHO Technical Report Series, No. 907). 
 2 One Health: a new professional initiative.  Schaumburg, IL, American Veterinary Medical  
  Association, 2008 (https://www.avma.org/KB/Resources/Reports/Documents/onehealth_ 

 3  
  animal health in Africa, Swiss Tropical Institute, Basel, Switzerland. http://www.swisstph.ch/ 
  datensatzsammlung/newsletter/newslettermarch08/onehealthzinsstag.htm 
 4 Arambulo P. Veterinary public health in the age of “one health”.  

,  2011, 239:48–49.
 5  
  diseases. Geneva, World Health Organization, 2010 (WHO/HTM/NTD/2010.1). 
 6 Doble L, Fèvre EM. Focusing on neglected zoonoses. , 2010, 166: 
  546–547.
 7 Molyneux D et al. Zoonoses and marginalised infectious diseases of poverty: where do we  
  stand? Parasites and Vectors, 2011, 4:1–19.
 8 .  Geneva, World Health  
  Organization, 2006 (WHO/SDE/FOS/2006.1). 
 9 . Geneva,  
  World Health Organization, 2008 (WHO/HTM/NTD/NZD/2008.1). 
 10 .  
  Geneva, World Health Organization, 2011 (WHO/HTM/NTD/NZD/2011.1). 
 11 Randolph TF et al. Role of livestock in human nutrition and health for poverty reduction in  
  developing countries. Journal of Animal Science, 2007, 85:2788–2800.



128 

KEY INTERVENTIONS: SITUATION REPORT
   SECOND WHO REPORT ON NEGLECTED TROPICAL DISEASES  ** 

 12 .  
  Geneva, World Health Organization, 2011 (WHO/HTM/NTD/NZD/2011.3). 
 13 Accelerating work to overcome the global impact of neglected tropical diseases: a roadmap for implementation.  
  Geneva, World Health Organization, 2012 (WHO/HTM/NTD 2012.1). 

One of WHO’s key capacity-strengthening activities is providing the conditions that 

control programmes that target neglected tropical diseases. WHO is responsible for 
formulating appropriate training and for strengthening implementation capacity 
so that programmes can respond more effectively and deliver integrated control 
strategies (1).

As donations of medicines increased, and interventions were scaled up, WHO 
convened a Working Group on Capacity Strengthening. The working group’s 
mandate is to strengthen country-level capacity by ensuring that managers of 
national programmes and and health-care providers are well trained so that control 
programmes targeting NTDs will be sustained.

Consistent with WHO’s global plan to combat NTDs (2),  and based on guidance 
provided by the Strategic and Technical Advisory Group for Neglected Tropical 
Diseases, the working group has prioritized the need to strengthen country-level 

 
  must be addressed in both the short term and the long term;

 
  to strengthen managerial and technical capacity for NTD control; 

 

An international training workshop for managers of national programmes was  
organized by WHO in collaboration with the United States Agency for International 
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training session was piloted in Pemba, United Republic of Tanzania, at the WHO 

of national NTD programme managers to manage preventive chemotherapy control 
programmes in compliance with WHO’s standards and guidelines. Training activities 
will be increased during 2013 and 2014. During this time, WHO will also look at 
strengthening capacity:

 

 
  control programmes in areas where human resources in medical entomology  
  have declined; 

 
  health.
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Annex 1. Resolutions of the World Health Assembly (WHA) concerning neglected tropical 
diseases, 1948–2012

Disease WHA resolution number  Title Year
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Disease WHA resolution number  Title Year

Annex 1. (continued)
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Annex 2. Medicines for controlling neglected tropical diseases donated by the pharmaceutical 
industry

Pharmaceutical company Medicine Donation
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Annex 3a. Targets and milestones for eliminating1 and eradicating2 neglected tropical 
diseases, 2015–2020 

 
   elimination elimination elimination  elimination elimination elimination 

Rabiesb

Blinding trachoma

 
 treponematoses (yaws)

Leprosy

Human African
trypanosomiasis

Visceral leishmaniasis

Dracunculiasis

Lymphatic filariasis

Onchocerciasis

Schistosomiasis
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Annex 3b. Targets and milestones for intensifying control1 of neglected tropical diseases, 
2015–2020 

 Dengue

 Buruli ulcer

 

 Taeniasis/cysticercosis and T. solium  T. solium  
 echinococcosis

 

 Foodborne trematode   
  infections

 
 (intestinal worms)
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Annex 4. Operational definitions and indicators for eradication targets and elimination 
targets as defined in the roadmap for implementation (Annex 3a) 

Dracunculus medinensis 

Treponema pallidum pertenue
T. p. endemicum  Treponema carateum

Trypanosoma cruzi

Trypanosma brucei  
gambiense T. b. rhodesiense

Mycobacterium leprae

Wuchereria bancrofti Brugia malayi 
B. timori

Onchocerca volvulus

 Simulium Simulium

Schistosoma

Certification of dracunculiasis eradication. Criteria, strategies, procedures Assessment of elimination of human onchocerciasis: criteria and 
Trachoma control: a guide for programme managers procedures
Monitoring and epidemiological assessment of mass drug administration in the global Schistosomiasis: progress report 2001–2011 and strategic plan 2012–2020.

 programme to eliminate lymphatic filariasis: a manual for national elimination programmes
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Louise
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Not about rabies! Schistosoma...
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Population

World population prospects: 2010 revision 1

Preventive chemotherapy data

2

population requiring preventive chemotherapy 

geographical coverage

programme coverage

Dracunculiasis

Fascioliasis 

Buruli ulcer

Human African trypanosomiasis

Leishmaniases

Leprosy

Zoonoses data 

Rabies

 

Annex 5. Methods used to prepare maps and charts
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Sources of information for figures and chapters

World population prospects: 2010 revision
Preventive chemotherapy and transmission control databank

Annex 5. (continued)
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The second Who reporT builds on the growing sense of optimism 

generated by the 2012 publication of the WHO Roadmap. Commitments on the 

part of ministries of health in endemic countries, global health initiatives, funding 

agencies and philanthropists have escalated since 2010, as have donations of 

medicines from pharmaceutical companies and the engagement of the scientific 

community.

This report marks a new phase and assesses opportunities and obstacles in the 

control, elimination and eradication of several of these diseases. Unprecedented 

progress over the past two years has revealed unprecedented needs for 

refinements in control strategies, and new technical tools and protocols. The 

substantial increases in donations of medicines made since the previous report 

call for innovations that simplify and refine delivery strategies.

However, some diseases, including especially deadly ones like human African 

trypanosomiasis and visceral Leishmaniasis, remain extremely difficult and costly 

to treat. The control of Buruli ulcer, Chagas disease and yaws is hampered by 

imperfect technical tools, although recent developments for yaws look promising. 

The report highlights progress against these especially challenging diseases, 

being made through the development of innovative and intensive management 

strategies.  

Innovations in vector control deserve more attention as playing a key part in 

reducing transmission and disease burden, especially for dengue, Chagas disease 

and the Leishmaniases. 

Achieving universal health coverage with essential health interventions for 

neglected tropical diseases will be a powerful equalizer that abolishes distinctions 

between the rich and the poor, the young and the old, ethnic groups, and women 

and men. 
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