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Neglected tropical diseases
(NTDs)
• Neglected tropical diseases (NTDs) affects around 2
billion persons worldwide, mostly in tropical and
subtropical areas
• This vulnerable population not only face NTDs, but
also is affected by HIV, TB, non-communicable
diseases, etc.
• Weak health systems, inequities, political conditions
• All NTDs together had an equivalent DALYs burden such
as HIV/AIDS, TB and malaria

Neglected tropical diseases
(NTDs)
• Mainly in rural areas of LMICs
• Contaminated soil or water

• Life-long disabilities
• ↑ poverty
• Do not receive attention (neglected) such other
infectious diseases (HIV, TB, malaria)
• … and now COVID-19!
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Fig. 1. Geographical spread of the NTD burden
Sources:
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https://www.who.int/neglected_diseases/Ending-the-neglect-to-attain-the-SDGs--NTD-Roadmap.pdf?ua=1
Data
for cumulative DALYs available only for human African trypanosomiasis, Chagas disease, schistosomiasis, leishmaniasis, lymphatic

This is not a “tropical” problem
is a global health problem!

Stigma and NTDs
• Ancient diseases affecting the most vulnerable
• The (intense) stigmatization to these populations
increases social and economical burden
• Besides the intrinsic burden of the disease (deforming
and disabling diseases)

https://www.who.int/lymphatic_filariasis/disease/en/

N Engl J Med 2012; 366:1433

NTDs and children
• High prevalence among children
• Chronic morbidity:

• Iron-deficiency anemia
• Malnutrition
• Deformity (stigma)

• Reduces or worsens child growth and development &
the effects are seen even in adulthood
• Unfortunately, there is not much research in NTDs
therapy for children

PLoS Negl Trop Dis. 2019 Jan; 13(1): e0007111

WHO NTDs strategy
• 5 interventions
• Innovative and intensified diseases management
• Large scale preventive therapy
• Integrated vector management
• Veterinary public health
• Access to water, sanitation and hygiene (WASH)

5 interventions to overcome NTDs

Infectious Diseases of Poverty (2020) 9:10

PLoS Negl Trop Dis. 2020 Jan 29;14(1):e0007999

Dracunculiasis
• Dracunculiasis is rarely fatal disease caused by Dracunculus
medinensis
• but patients can be affected by weeks

• Usually happens in rural communities with open surface
water sources
• Case reduction:
•
•
•
•
•

mid-1980s: estimated 3.5 million cases (20 countries, 85% in Africa)
2007: 10,000 cases
2012: 542 cases
2018: 28 cases
2019: 54 cases

Dracunculiasis
• About a year after infection, a painful blister
forms (90% on the leg),with worms emerged
and accompanied by a burning sensation, using
open source water for pain relief
• This action releases thousands of larvae (baby
worms), and these larvae are ingested by tiny
crustaceans or copepods, also called water
fleas.
• The community eats these water fleas and
continue the cycle
• Treatment: slow extraction of the worm,
wound care and pain management

Echinococcosis
• Human echinococcosis is a zoonotic disease caused by
tapeworms of the genus Echinococcus.
• Echinococcosis occurs in 4 forms

• Cystic echinococcosis (CE), also known as hydatid disease or
hydatidosis: infection with Echinococcus granulosus;
• Alveolar echinococcosis (AE): infection with E. multilocularis;
• Two forms of neotropical echinococcosis: polycystic caused
by infection with E. vogeli and unicystic caused by E.
oligarthrus.

• The two most important forms (medical and public
health relevance) are CE and AE.

Echinococcosis
• CE is worldwide distributed. AE is usually located in the
north, specially in China and Russian Federation
• CE in endemic regions can reach human incidence rates
around 50 per 100,000 person-year
• Human prevalence: 5%–10% may occur in areas of Argentina, Peru,
East Africa, Central Asia and China.
• Livestock prevalence: can be around 20%-95% in hyperendemic
areas of South America, specially in rural areas.

• When livestock is affected, also compromise the economical
revenue of this rural communities

Echinococcosis
• Treatment:
• Surgery: the cysts can
be life-threating
• Drugs: Albendazole,
Praziquantel

• Problem: relapse requires follow-up at
least 3-5 years with
imaging (US, CT-Scan)

Foodborne Trematodiases
• Foodborne trematodes are caused for the parasites Clonorchis,
Opisthorchis, Fasciola and Paragonimus.
• Their life cycles has different definitive hosts and at least one
intermediate host and the transmission is by contaminated food
• Public health problem: morbidity due chronic infections:

• Clonorchis and Opisthorchis: Infection affects liver. Acute or early
infection may result in non-specific gastrointestinal symptoms. Chronic
infection can result in cholangiocarcinoma (C. sinensis and O.
viverrini are classified as carcinogens)
• Fasciola adult worms affects larger bile ducts and gall bladder, resulting
in inflammation, fibrosis, blockage, colic pain and jaundice. Chronic
infection can result in liver cirrhosis.
• Paragonimus species affects in the lung tissue, resulting in respiratory
symptoms. These symptoms can be confounded with tuberculosis.

Foodborne Trematodiases

Lymphatic Filariasis
• Lymphatic filariasis (LF), commonly
known as elephantiasis, occurs when
filarial parasites (Wuchereria
bancrofti, Brugia malayi, and Brugia
timori) are transmitted to humans
through mosquitoes.
• In 2018, 893 million people in 49
countries were living in areas in risk.
• The global baseline estimate of
people affected by LF
• 25 million men with hydrocele
• Over 15 million people with
lymphoedema.

Lymphatic Filariasis
• Treatment: in the absence of onchocerciasis or loiasis
should receive single-dose treatment with
diethylcarbamazine
• In the case of onchocerciasis and loiasis (high microfilarial)
the treatment is ivermectin
• Mass treatment: to reduce the microfilaremia
• In the case of prevalent area for LF (only): a regimen consisting of
ivermectin, diethylcarbamazine, and albendazole is used
• LF and onchocerciasis (w/o loiasis): yearly treatment of ivermectin
and albendazole
• LF and loiasis: Albendazole twice a year

Onchocerciasis
• Onchocerciasis (“river blindness”) is caused by the
filarial worm Onchocerca volvulus
• This parasite is transmitted by infected blackflies. These
blackflies are usually on the rivers and affects mostly
people who works in agriculture
• Onchocerciasis is an eye and skin disease.

• In the skin the symptoms (itching and skin changes) appears
when the microfilariae moves around the body
• In the eye, the microfilariae can lead to lesions and then
visual impairment and permanent blindness

Onchocerciasis
• Treatment: ivermectin single dose every 3-6
months until the patient is asymptomatic.
• Evaluate always loiasis status

Onchocerciasis

Community Eye Health. 2018;31(101):25.

Schistosomiasis
• Schistosomiasis is an acute and chronic disease caused
by by blood flukes (trematode worms) of the
genus Schistosoma (S. japonicum, S. haematobium, and
S. mansoni)
• People are infected during routine agricultural,
domestic, occupational, and recreational activities,
which expose them to infested water. larval forms of
the parasite – released by freshwater snails – penetrate
the skin during contact with infested water.
• 2 major forms of schistosomiasis: intestinal and
urogenital

PRIMER

Fig. 2 | Prevalence of schistosomiasis. Worldwide distribution of schistosomiasis in 2012. aSchistosomiasis status needs to
be evaluated to verify whether interruption of transmission has been achieved. Figure adapted from Map: Distribution of
schistosomiasis, worldwide, 2012, WHO, © 2012.Nat Rev Dis Primers 4, 13 (2018)

Schistosomiasis
• Clinical presentations:
•
•
•
•

Acute schistosomiasis.
Intestinal schistosomiasis
Hepato-splenic schistosomiasis
Urogenital schistosomiasis

• Treatment: Praziquantel

Soil-transmitted Helminthiases
• Soil-transmitted helminths refer to the intestinal
worms infecting humans that are transmitted
through contaminated soil: Ascaris (Ascaris
lumbricoides ), whipworm (Trichuris trichiura), and
hookworm (Anclostoma duodenale and Necator
americanus).
• Population infected with Soil-transmitted helminths
• approximately 807-1,121 million with Ascaris
• approximately 604-795 million with whipworm
• approximately 576-740 million with hookworm

Soil-transmitted Helminthiases
• Most people infected with hookworms have no
symptoms.
• Most serious effects: blood loss (anemia), protein loss

• Heavy infections can cause intestinal blockage and
impair growth in children.
• Cough are due to migration of the worms through the
body (lungs).

Taeniasis/Cysticercosis
• Cysticercosis is a parasitic tissue infection caused by
larval cysts of the tapeworm Taenia solium.
• Can affect brain, muscle, or other tissue
• major cause of adult onset seizures in most LMICs

• A person gets cysticercosis by swallowing eggs
found in the feces of a person who has an intestinal
tapeworm.

Taeniasis/Cysticercosis

Taeniasis/Cysticercosis
• Treatment:

• Managing elevated intracranial pressure
• Antiseizure drug therapy
• Antiparasitic therapy: albendazole and praziquantel (+
corticosteroids)

• Control

• treatment of human taeniasis
• intervention in pigs
• community health education, including hygiene and food
safety
• improved sanitation - ending open defecation
• no free-roaming pigs
• improved meat inspection and processing of meat products.

Chagas Disease
• About 6 million to 7 million people worldwide, mostly in
Latin America, are estimated to be infected with
Trypanosoma cruzi
• Also called American Trypanosomiasis

• Vector-borne transmission: triatomine bug

• Other routes of transmission include: oral (food-borne)
transmission, blood/blood products transfusion, mother-to-child
(congenital) and organ transplantation transmissions or even
laboratory accident transmission.

• Chagas disease was once entirely confined to the Region of
the Americas but in the last decades, the disease has spread
to other continents (migration)

N Engl J Med 2015; 373:456-466

Chagas Disease
• Trypanosoma cruzi infection is curable if treatment is
initiated soon after infection.
• In chronic patients, antiparasitic treatment can
potentially prevent or curb disease progression and
prevent transmission, for instance, mother-to-child
infection.

• However, the damage can be important (heart transplant)

• Up to 30% of chronically infected people develop
cardiac alterations and up to 10% develop digestive,
neurological or mixed alterations which may require
specific treatment.

African Trypanosomiasis
• Sleeping sickness is caused by parasites transmitted
by infected tsetse flies and is endemic in 36 subSaharan African countries. Without treatment, the
disease is considered fatal. where there are tsetse
flies that transmit the disease.
• The people most exposed to the tsetse fly and to
the disease live in rural areas and depend on
agriculture, fishing, animal husbandry or hunting.

activities (eg, the predominantly male activities of hunting
and fishing, or the predominantly female activities of
water fetching and small-crop growing).

The
Gambia

Parasite and vector
T brucei belongs to the Trypanosomatidae family of
exclusively parasitic organisms found in vertebrates and
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Figure 1: Geographical distribution of reported infections of human African trypanosomiasis (reporting period 2010–14)
Trypanosoma brucei gambiense disease is found in western and central Africa, whereas Trypanosoma brucei rhodesiense disease is found in eastern and southern Africa.
The source of reported infections is the WHO Atlas of human African trypanosomiasis.1,13 The density of reported infections (ie, the number of reported infections
per km² per year) was obtained from village-level data by kernel smoothing,14 with a search radius of 30 km.15 Exported cases (ie, those diagnosed in non-endemic
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African Trypanosomiasis
• Human African trypanosomiasis takes 2 forms,
depending on the parasite involved: Trypanosoma
brucei gambiense accounts for more than 98% of
reported cases.

• T. b. rhodesiense produces a much more acute and
severe condition, usually lasting a few weeks or months

• Sustained control efforts have reduced the number
of new cases:
• 2009: ↓ below 10,000 cases (1st time in 50 years)
• 2018: 977 cases

African Trypanosomiasis
Intervention or comparator Recommendation

Strength of
recommendation
(certainty of
evidence)

Key considerations

Patients with first-stage
gambiense HAT

Fexinidazole or pentamidine

Use fexinidazole

Conditional
(very low)

Children <6 years old or weighing <20 kg
should receive pentamidine because
fexinidazole is not approved for this group

Patients with second-stage
gambiense HAT if CSF
<100 WBC per µL

Fexinidazole or
nifurtimox–eflornithine
combination therapy

Use fexinidazole

Conditional (low)

Children <6 years old or weighing <20 kg
should receive nifurtimox–eflornithine
combination therapy because fexinidazole is
not approved for this group

Patients with second-stage
gambiense HAT if CSF
≥100 WBC per µL (severe
second stage)

Fexinidazole or
nifurtimox–eflornithine
combination therapy

Use nifurtimox–eflornithine Conditional (low)
combination therapy

In severe second-stage gambiense HAT the
risk of treatment failure is higher with
fexinidazole

Patients diagnosed with
gambiense HAT, prior to
treatment

Stratification by clinical
examination or CSF
examination or no
stratification

Conditional
A lumbar puncture with
CSF examination in case of (very low)
clinical signs and
symptoms raising
suspicion of severe
second-stage gambiense
HAT; no lumbar puncture in
the absence of such clinical
suspicion

In the absence of clinical suspicion of severe
second-stage gambiense HAT, a lumbar
puncture can be avoided and fexinidazole
preferentially be given in case of high
confidence in appropriate follow-up to
detect relapse early; there are no validated
clinical scores for patient stratification and
their development is a research priority;
children <6 years old or weighing <20 kg
require a lumbar puncture because
fexinidazole is not approved for this group

Patients requiring
fexinidazole administration

Inpatient or outpatient
administration of
fexinidazole

Fexinidazole to be given in
an outpatient setting when
all of the following
conditions are met:
confidence in concomitant
food intake, confidence in
full adherence, absence of
psychiatric disorders
(history or acute), and
bodyweight ≥35 kg

Conditional for
either inpatient or
outpatient
(very low)

Outpatient administration should be done in
hospitals or peripheral health facilities and in
particular situations, at home, but always
under the strict supervision of trained health
staff to ensure daily compliance of drug
intake with food (because of insufficient
drug absorption without food)

CSF=cerebrospinal fluid. HAT=human African trypanosomiasis. WBC=white blood cells.

Table: Summary of recommendations by patient population for the treatment of gambiense HAT

fewer than 100 CSF WBC per μL (conditional recommendation, low certainty of evidence). In patients with

therapy (1·17 [0·64–2·17]).14 The most frequently reported
adverse events were gastrointestinal (60%), headache,

Review

Leishmaniasis
• There are 3 main forms of leishmaniasis: visceral (also known as
kala-azar, which is and the most serious form of the disease),
cutaneous (the most common), and mucocutaneous.
• Leishmaniasis is caused by the protozoan Leishmania spp
parasites which are transmitted by the bite of infected female
phlebotomine sandflies.
• Leishmaniasis is linked to environmental changes such as
deforestation, building of dams, irrigation schemes, and
urbanization.
• An estimated 700 000 to 1 million new cases occur annually.

Leishmaniasis
• Visceral leishmaniasis (VL):

• Fatal without treatment in over 95% of cases.
• Symptoms/signs: fever, weight loss, enlargement of the spleen and liver, and anemia.
• An estimated 50 000 to 90 000 new cases of VL occur worldwide annually, with only
between 25 to 45% reported to WHO.

• Cutaneous leishmaniasis (CL):

• most common form of leishmaniasis and causes skin lesions, mainly ulcers, on exposed
parts of the body, leaving life-long scars and serious disability or stigma.
• About 95% of CL cases occur in the Americas, the Mediterranean basin, the Middle East
and Central Asia.
• 600,000 to 1 million new cases worldwide annually

• Mucocutaneous leishmaniasis leads to partial or total destruction of mucous
membranes of the nose, mouth and throat.

• Over 90% of mucocutaneous leishmaniasis cases occur in Bolivia (the Plurinational State
of), Brazil, Ethiopia and Peru.

Cutaneous leishmaniasis
Visceral leishmaniasis

Cutaneous leishmaniasis

Mucocutaneous leishmaniasis

Buruli Ulcer
• Buruli ulcer is a chronic debilitating disease caused by
Mycobacterium ulcerans.
• It often affects the skin and sometimes bone and can lead to
permanent disfigurement and long-term disability.
• At least 33 countries with tropical, subtropical and
temperate climates have reported Buruli ulcer in Africa,
South America and Western Pacific regions.
• The mode of transmission is not known and there is no
prevention for the disease.

Buruli Ulcer
• Before 2005, surgery was the mainstay of treatment,
which often required excision with a 1–2 cm rim of
apparently healthy skin, followed by skin grafting.
• A recent study suggests the combination of rifampicin
(10 mg/kg once daily) and clarithromycin (7.5 mg/kg
twice daily) is now the recommended treatment*.
• Physiotherapy is needed in severe cases to prevent
disability. Those left with disability require long-term
rehabilitation.
*Lancet 2020; 395: 1259–67

Leprosy
• Leprosy, also known as Hansen’s disease, is a chronic infectious
disease caused by Mycobacterium leprae.
• The disease mainly affects the skin, the peripheral nerves,
mucosal surfaces of the upper respiratory tract and the eyes.
• Leprosy is known to occur at all ages ranging from early infancy to
very old age. Leprosy is curable and treatment in the early stages
can prevent disability.
• Leprosy is likely transmitted via droplets, from the nose and
mouth, during close and frequent contact with untreated cases.

Leprosy
• The best treatment regimen available continues to be
controversial with limited evidence support*
• In 1981, the WHO developed, by consensus, a
multidrug therapy (MDT) with dapsone and rifampin
for 6 to 12 months for paucibacillary (PB) while
clofazimine was added and the length of therapy
extended to 24 months for multibacillary (MB) leprosy .
• These recommendations were reformulated in 1998,
reducing the treatment duration to 6 and 12 months
respectively, mainly based on economic reasons
BMC Infect Dis. 2020 Jan 20;20(1):62

Mycetoma, Chromoblastomycoses
and other deep fungal infection
• Mycetoma is a chronic, progressively destructive morbid inflammatory
disease usually of the foot but any part of the body can be affected.
• Infection is most probably acquired by traumatic inoculation of certain
fungi or bacteria into the subcutaneous tissue.
• Mycetoma commonly affects young adults, particularly males aged
between 20 and 40 years, mostly in developing countries.
• Mycetoma has numerous adverse medical, health and socioeconomic
impacts on patients, communities and health authorities.
• As mycetoma is a badly neglected disease, accurate data on its
incidence and prevalence are not available.

Actinomycosis

Chromoblastomycosis

N Engl J Med 2020; 383:e7

Mycetoma, Chromoblastomycoses
and other deep fungal infection
• The treatment depends on the causative organisms for
the bacterial causes; it is a long term antibiotics
combination

• for the fungal type, treatment requires combined antifungals
drugs and surgery.

• The treatment is unsatisfactory, has many side effects,
is expensive and not available in most endemic areas.
• Mycetoma is not a notifiable disease (a disease
required by law to be reported) and no surveillance
systems exist.

Trachoma
• Trachoma is a disease of the eye caused by infection with the
bacterium Chlamydia trachomatis.
• It is a public health problem in 44 countries, and is responsible for
the blindness or visual impairment of about 1.9 million people.
• Blindness from trachoma is irreversible.
• Infection spreads through personal contact (via hands, clothes or
bedding) and by flies that have been in contact with discharge
from the eyes or nose of an infected person.
• With repeated episodes of infection over many years, the eyelashes
may be drawn in so that they rub on the surface of the eye, with pain
and discomfort and permanent damage to the cornea.

Trachoma
• Elimination programmes in endemic countries are
being implemented using the WHO-recommended
SAFE strategy. This consists of:
• Surgery to treat the blinding stage (trachomatous
trichiasis);
• Antibiotics to clear infection, particularly mass drug
administration of the antibiotic azithromycin
• Facial cleanliness
• Environmental improvement, particularly improving
access to water and sanitation.

Yaws
• Yaws is a chronic disfiguring and debilitating childhood
infectious disease, affecting skin, bone and cartilage.
• Humans are currently believed to be the only reservoir,
and transmission is from person to person.
• Treatment: single oral dose of azithromycin.
• Yaws was one of the first diseases targeted for
eradication in the 1950s. WHO renewed global efforts
to eradicate yaws in 2012.

Arbovirus infections: Dengue
• Dengue fever is an acute febrile disease transmitted
by the bite of an Aedes mosquito infected with any
one of the four dengue viruses (DEN1, DEN2, DEN3,
DEN4)
• An estimated 2.5 billion people in more than 100
countries are at-risk and an estimated 50 million
dengue infections occur annually in the world.

Arbovirus infections: Chikungunya
• Chikungunya fever is a debilitating arthritic disease
caused by chikungunya virus.
• Chikungunya virus is mainly transmitted by Aedes
aegypti mosquitoes in tropical and subtropical
regions
• Potential for further spread because of genetic
adaptation of the virus to Aedes albopictus (located in
temperate areas)

region. The disease is widespread in most of the Americas: of the
52 countries/territories found suitable for the vectors, 46 have
reported autochthonous vector-borne transmission of the disease.
Of the American countries/territories at risk, Cuba, Chile, and
Uruguay are the only countries that have not reported the disease
and the other three are relatively small territories. Gulf countries
(Yemen and Saudi Arabia), India, China, and most Southeast Asian
countries have reported cases of the disease. Most of the Paciﬁc/
Oceania countries have also reported the disease. Although there
are suitable areas in coastal Australia and Japan, no reports of the
disease have been made so far from those countries (Table 1 and
Figure 7).

Geographical distribution of
Dengue & Chikungunya
Rift Valley fever (RVF)

Unlike other arboviral diseases, cases of RVF have been reported
only from countries of Africa and Asia. Speciﬁcally, RVF is
widespread in Africa, with 36 African countries having reported
cases of the disease (Table 1 and Figure 8). Iraq, Saudi Arabia, and
Yemen are the only countries that have reported cases of RVF
outside of Africa (Supplementary Material Annex 2). Despite the

arboviral diseases are complex. The dynamics of arboviruses a
manifest in their transmission and prevalence in mosquito
humans, and other reservoirs, in addition to the vectorial capaci
of these mosquitoes. A cross-reference of the habitat suitabili
model of A. aegypti and A. albopictus (the two most likely globa
cosmopolitan arboviral vectors) with ﬁve important diseases th
they transmit was performed in this study.
Zika, dengue, and yellow fever are arboviral diseases caused
closely related viruses in the genus Flavivirus (Demir and Kil
2016). Since its ﬁrst detection in humans in Uganda and Tanzan
in 1952 and subsequently in Nigeria in 1954, Zika virus h
travelled throughout Africa and tropical Asia causing min
outbreaks (Mlacker et al., 2016; Dick et al., 1952). The epidemiolo
of Zika appears to have changed signiﬁcantly since 2007, after t
ﬁrst large Zika outbreak on the Paciﬁc Island of Yap in t
Federated States of Micronesia (Duffy et al., 2009; Hayes, 200
Previously, Zika virus was only known to cause mild sporad
infections in humans, but the 2015 outbreak in Brazil w
associated with severe symptoms such as neurological complic
tions (Lover, 2016; Millichap, 2016; Johansson et al., 2016). In th
respect, the World Health Organization (WHO) declared Zika to

Figure 7. Global chikungunya fever occurrence. The global distribution of chikungunya fever corresponds well with the global chikungunya risk, with minor discrepancies
countries of Sub-Saharan Africa. The distribution of chikungunya fever extends to the temperate part of the world, with some European countries reporting its occurrence. I
emphasized that displaying occurrences at the country level overstates the distribution of the virus in Argentina.

International Journal of Infectious Diseases 67 (2018) 25–35

Arbovirosis
• There are no specific antiviral medicines for dengue or
chikungunya
• Management: hydration

• Not use of aspirin or NSAIDs in dengue
• Chikungunya usually presents (besides fever and rash)
persistent joint pain. Convalescence can be prolonged, and
requires sometimes long-term anti-inflammatory therapy

• Nevertheless widespread occurrence of diseases causes
substantial morbidity and economic loss

Rabies
• Viral zoonotic disease with a neurological
compromise. Two forms:
• Furious rabies – characterized by hyperactivity and
hallucinations.
• Paralytic rabies – characterized by paralysis and coma.

• Management:
• Primary prevention: pre-exposure immunization
• Secondary prevention: wound care and post-exposure
prophylaxis (rabies immunoglobulin and vaccination)

The global distribution of dogtransmitted human rabies P R I M E R

Presence of
dog-transmitted
human rabies
Absent
Suspected
Unknown
Nat Rev Dis Primers 3, 17091 (2017)

Nature Reviews | Disease Primers

Figure 2 | The global distribution of dog-transmitted human rabies. Dog-transmitted human rabies caused by the
rabies virus (RABV) is responsible for most human fatalities. The map does not reflect very low numbers of cases of

Scabies and other ectoparasites
• Human scabies is a parasitic
infestation caused
by Sarcoptes scabiei var
hominis.

• Scabies is one of the
commonest dermatological
conditions
• ↑ % of skin disease in
developing countries

Scabies and other ectoparasites
• The mites burrow and lay eggs within the skin, the
infestation causing itching and a rash.
• Scabies is endemic in many resource-poor tropical
settings, with an estimated average prevalence of 5
– 10% in children. Recurrent infestations are
common.

Scabies and other ectoparasites
• Treatment: topical scabicide (such as 5%
permethrin, 0,5% malathion in aqueous base, 10–
25% benzyl benzoate emulsion or 5–10% sulphur
ointment). Also oral ivermectin is also highly
effective
• Other ectoparasites are: Tungiasis or jiggers, head
lice and cutaneous larva migrans

Snakebite Envenoming
• Snakebite envenoming is a potentially life-threatening
disease caused by toxins in the bite of a venomous snake.
• Big limitation: Inaccurate epidemiological data.
• High-risk groups include rural population and low income
settings
• Snake antivenoms are effective treatments to prevent or
reverse most of the harmful effects of snakebite
envenoming and are included in the WHO list of essential
medicines.

Nat Rev Dis Primers. 2017 Sep 14;3:17063

Articles

Average travel time
≥24 h

0h

Figure 3: Average travel time to nearest major city for populations living within snake ranges
The light grey areas represent locations without the presence of medically important venomous snake species.

Pairing ecological measures with health system metrics

were assigned to the corresponding nationally derived
To identify the extent to which snakebites could vary decile on the basis of their value. To evaluate the
globally as a public health problem, we evaluated three appropriateness of the HAQ Index as a proxy metric for
severe
snakebite-related
outcomes, we analysed the
key dimensions: existence of any marketed antivenom Lancet
2018;
392: 673–84
therapy, quality of health care and treatment options relationship between published estimates of snakebiteavailable, and geographical accessibility to health care. specific mortality numbers and the index, mimicking

• Over 12 billion treatments have been
donated
• Hundreds of millions of people no
longer need treatment for NTDs
• Countries are eliminating neglecting
tropical diseases (31 countries at least
1 NTD)
• Delivering one of the best buys in
public health (strengthening of health
systems)
• There has been a massive reduction in
disease cases

Road Map for 2030 NTDs goals
• Covers 20 diverse NTDs, including 2 diseases
eradication (drancunculiasis and yaws)
• Inclusion of more NTDs: snakebites, deep mycoses,
ectoparasites
• This is a global effort basically based in health
coverage, stronger health systems and access to
basic conditions (clean water)

NTD targets for 2030
Overarching targets

90%
75%
100
2

Fewer people requiring interventions against NTDs
Fewer NTD-related DALYs
Countries having eliminated at least one NTD
NTDs eradicated (dracunculiasis and yaws)

Cross-cutting targets

75%
10

40
INTEGRATED
APPROACHES

MULTISECTORAL
COORDINATION

UNIVERSAL HEALTH
COVERAGE

Integrated treatment coverage index for preventive
chemotherapy
Countries that adopt and implement integrated skin NTD
strategies

to at least basic water supply, sanitation and hygiene
100% Access
in endemic areas – to achieve SDGs 6.1 and 6.2

75%

Fewer deaths from vector-borne NTDs than in 2016 – to
achieve WHO’s Global Vector Control Response goal

the population at risk protected against out-of-pocket
100% Ofhealth
payments due to NTDs – to achieve SDG 3.8

90% of endemic countries …
COUNTRY
OWNERSHIP

… with NTDs integrated into national health strategies/plans
… reporting on all relevant endemic NTDs
… with guidelines for management of NTD-related disabilities within
national health systems
… collecting and reporting NTD data disaggregated by gender
… including NTD interventions in their package of essential services
and budgeting for them

Note: In certain cases, reference to “countries” should be understood as signifying countries, territories and areas.

https://www.who.int/neglected_diseases/Ending-the-neglect-to-attain-the-SDGs--NTD-Roadmap.pdf?ua=1

Definitions
• Control: Reduction of disease incidence, prevalence, morbidity and/or
mortality to a locally acceptable level as a result of deliberate efforts.
• Elimination (interruption of transmission): Reduction to zero of the
incidence of infection caused by a specific pathogen in a defined
geographical area, with minimal risk of reintroduction, as a result of
deliberate efforts.
• Elimination as a public health problem: A term related to both infection
and disease, defined by achievement of measurable targets set by WHO
in relation to a specific disease.
• Eradication: Eradication of a disease means worldwide interruption of
transmission

https://www.who.int/neglected_diseases/Ending-the-neglect-to-attain-the-SDGs--NTD-Roadmap.pdf?ua=1

Disease-specific targets
Disease

Indicator

2020

2023

2025

2030

TARGETED FOR ERADICATION
Dracunculiasis

Number of countries certified free of transmission

189 (97%)

189 (97%)

191 (98%)

194 (100%)

Yaws

Number of countries certified free of transmission

1 (1%)

97 (50%)

136 (70%)

194 (100%)

0

0

5 (21%)

15 (62%)

TARGETED FOR ELIMINATION (INTERRUPTION OF TRANSMISSION)
Human African
trypanosomiasis
(gambiense)
Leprosy

Number of countries verified for interruption of transmission

Number of countries with zero new indigenous cases

50 (26%)

75 (39%)

95 (49%)

120 (62%)

Onchocerciasis

Number of countries verified for interruption of transmission

4 (12%)

5 (13%)

8 (21%)

12 (31%)

TARGETED FOR ELIMINATION AS A PUBLIC HEALTH PROBLEM (public health problem)
Chagas disease

Number of countries achieving interruption of transmission through the
four transmission routes (vectorial, transfusional, transplantation and
congenital), with 75% antiparasitic treatment coverage of eligible cases

0

4 (10%)

10 (24%)

15 (37%)

Human African
trypanosomiasis
(rhodesiense)

Number of countries validated for elimination as a public health
problem (defined as < 1 case / 10 000 people per year, in each health
district of the country averaged over the previous 5-year period)

0

2 (15%)

4 (31%)

8 (61%)

Leishmaniasis
(visceral)

Number of countries validated for elimination as a public health
0
32 (43%)
problem
(defined
as
<
1%
case
fatality
rate
due
to
primary
disease)
https://www.who.int/neglected_diseases/Ending-the-neglect-to-attain-the-SDGs--NTD-Roadmap.pdf?ua=1

56 (75%)

64 (85%)

Disease

Indicator

2020

2023

2025

2030

TARGETED FOR ERADICATION
Dracunculiasis

Number of countries certified free of transmission

189 (97%)

189 (97%)

191 (98%)

194 (100%)

Yaws

Number of countries certified free of transmission

1 (1%)

97 (50%)

136 (70%)

194 (100%)

0

0

5 (21%)

15 (62%)

TARGETED FOR ELIMINATION (INTERRUPTION OF TRANSMISSION)
Human African
trypanosomiasis
(gambiense)
Leprosy

Number of countries verified for interruption of transmission

Number of countries with zero new indigenous cases

50 (26%)

75 (39%)

95 (49%)

120 (62%)

Disease
Onchocerciasis

Indicatorof countries verified for interruption of transmission
Number

4 2020
(12%)

5 2023
(13%)

8 2025
(21%)

122030
(31%)

Numberof
ofcountries
countriesachieving
certified free
of transmission
Number
interruption
of transmission through the189 0(97%)
four transmission routes (vectorial, transfusional, transplantation and
Yaws
Number of countries
free treatment
of transmission
congenital),
with 75% certified
antiparasitic
coverage of eligible cases 1 (1%)
TARGETED FOR ELIMINATION (INTERRUPTION OF TRANSMISSION)
Number of countries validated for elimination as a public health
00
Human
HumanAfrican
African
Number of countries verified for interruption of transmission
problem (defined as < 1 case / 10 000 people per year, in each health
trypanosomiasis
trypanosomiasis
district of the country averaged over the previous 5-year period)
(rhodesiense)
(gambiense)
Leishmaniasis
Number
elimination
a public health
0
Leprosy
Numberof
ofcountries
countriesvalidated
with zerofor
new
indigenousascases
50 (26%)
(visceral)
problem (defined as < 1% case fatality rate due to primary disease)
Onchocerciasis
Number of countries verified for interruption of transmission
4 (12%)
Number of countries validated for elimination as a public health
19 (26%)
TARGETED FOR ELIMINATION
AS (defined
A PUBLICas
HEALTH
PROBLEM
(public
health
problem) for at
problem
infection
sustained
below
TAS thresholds
least
4
years
after
stopping
MDA;
availability
of
package
of the 0
Chagas disease
Number of countries achieving interruption of transmission
through
care
in
all
areas
with
known
patients)
four transmission routes (vectorial, transfusional, transplantation and
Rabies
Number
of countries
achieved
zero human
deaths
rabies
congenital),
with 75%having
antiparasitic
treatment
coverage
offrom
eligible
cases 80 (47%)

189
(97%)
4 (10%)

191
(98%)
10 (24%)

194
(100%)
15 (37%)

97 (50%)

136 (70%)

194 (100%)

2 (15%)
0

45 (31%)
(21%)

8 (61%)
15
(62%)

32
75 (43%)
(39%)

56
95 (75%)
(49%)

64 (85%)
120
(62%)

5 (13%)
23 (32%)

8 (21%)
34 (47%)

12 (31%)
58 (81%)

4 (10%)

10 (24%)

15 (37%)

89 (53%)

113 (67%)

155 (92%)

Schistosomiasis
Human African
trypanosomiasis
Soil-transmitted
(rhodesiense)
helminthiases

49 (63%)
2 (15%)

69 (88%)
4 (31%)

78 (100%)
8 (61%)

60 (60%)

70 (70%)

96 (96%)

32 (43%)

56 (75%)

64 (85%)

23 (32%)
28 (44%)

34 (47%)
43 (68%)

58 (81%)
64 (100%)

89 (53%)

113 (67%)

155 (92%)

formerly
district;
and (iii)
evidence
that the
health
Number endemic
of countries
validated
forwritten
elimination
as a public
health
26 (33%)
49 (63%)
69 (88%)
system is able to identify and manage incident trachomatous
trichiasis
using defined
with evidence
of health
appropriate 7 (7%)
Soil-transmitted
Number cases,
of countries
validatedstrategies,
for elimination
as a public
60 (60%)
70 (70%)
financial
to <implement
thoseofstrategies)
helminthiases
problemresources
(defined as
2% proportion
soil-transmitted
TARGETED FOR CONTROL helminth infections of moderate and heavy intensity
)
Buruli ulcer
Proportion of cases in category III (late stage) at diagnosis
30%
< 22%
< 18%
https://www.who.int/neglected_diseases/Ending-the-neglect-to-attain-the-SDGs--NTD-Roadmap.pdf?ua=1
Number
of countries
validated
80.80%
(13%)
28
(44%)
43
(68%)
Trachoma
Dengue
and
Case
fatality
rate due to
denguefor elimination as a public health
0.50%
0.50%

78 (100%)

Disease-specific targets
TARGETEDFOR
FORELIMINATION
ERADICATIONAS A PUBLIC HEALTH PROBLEM (public health problem)
TARGETED
Dracunculiasis
Chagas
disease

Leishmaniasis
(visceral)

Trachoma

Rabies
Schistosomiasis

Number of countries validated for elimination as a public health
26 (33%)
Number of countries validated for elimination as a public health
0
problem (defined as < 1 case / 10 000 people per year, in each health
Number of countries validated for elimination as a public health
7 (7%)
district of the country averaged over the previous 5-year period)
problem (defined as < 2% proportion of soil-transmitted
helminth
infections
moderatefor
and
heavy intensity
Number of
countriesofvalidated
elimination
as a public health
0
)
problem (defined as < 1% case fatality rate due to primary disease)
Number of countries validated for elimination as a public health
19 (26%)
Number of countries validated for elimination as a public health
8 (13%)
problem (defined as infection sustained below TAS thresholds for at
i) a prevalence of trachomatous trichiasis
least 4 years after stopping MDA; availability of
package of
-year-olds in each
care in all areas with known patients)
formerly endemic district; (ii) a prevalence of trachomatous
Number of countries having
achieved
zero
human
rabies 80 (47%)
inflammation—follicular
in children
aged
1–9
yearsdeaths
of < 5%from
in each

11

11
96 (96%)

< 10%
64 (100%)
0%

Schistosomiasis

Number of countries validated for elimination as a public health

26 (33%)

49 (63%)

69 (88%)

78 (100%)

Soil-transmitted
helminthiases

Number of countries validated for elimination as a public health
problem (defined as < 2% proportion of soil-transmitted
helminth infections of moderate and heavy intensity
)

7 (7%)

60 (60%)

70 (70%)

96 (96%)

8 (13%)

28 (44%)

43 (68%)

64 (100%)

2020

2023

2025

2030

18930%
(97%)

189
(97%)
< 22%

191
(98%)
< 18%

194<(100%)
10%

Dengue
Case
fatality
rate due to
denguefree of transmission
0.80%
Yaws and
Number
of countries
certified
1 (1%)
chikungunya
TARGETED FOR ELIMINATION (INTERRUPTION OF TRANSMISSION)
Echinococcosis
Number of
1
Human African
Number of countries verified for interruption of transmission
0
in hyperendemic areas
trypanosomiasis
Foodborne
Number of countries with intensified control in hyperendemic areas
N/A
(gambiense)
trematodiases
Leprosy
Number of countries with zero new indigenous cases
50 (26%)
Leishmaniasis
Number of countries having reached: 85% of all cases are detected and N/A
Onchocerciasis
Number of countries verified for interruption of transmission
4 (12%)
(cutaneous)
reported, and 95% of reported cases are treated
TARGETED FOR ELIMINATION AS A PUBLIC HEALTH PROBLEM (public health problem)
Mycetoma, chromoNumber of countries where mycetoma, chromoblastomycosis,
1
Chagas disease
Number of countries
achieving interruption ofare
transmission
blastomycosis
and
sporotrichosis
and/or paracoccidioidomycosis
included inthrough
nationalthe 0
four transmission
routes
(vectorial, transfusional,
transplantation and
other deep mycoses
control
programmes
and surveillance
systems
congenital), with 75% antiparasitic treatment coverage of eligible cases
Scabies and other
Number of countries having incorporated scabies management in the
0
ectoparasitoses
universal health coverage package of care
Number of countries validated for elimination as a public health
Human African
0
Snakebite
Number
countries
incidence
of people
snakebite
reduction
N/A
problemof(defined
aswith
< 1 case
/ 10 000
perachieving
year, in each
health
trypanosomiasis
envenoming
ofdistrict
mortality
by country
50%
of the
averaged over the previous 5-year period)
(rhodesiense)

0.50%
97
(50%)

0.50%
136
(70%)

0%
194 (100%)

4
0

9
5 (21%)

17
15 (62%)

Number of countries validated for elimination as a public health
i) a prevalence of trachomatous trichiasis
-year-olds in each
formerly endemic district; (ii) a prevalence of trachomatous
inflammation—follicular in children aged 1–9 years of < 5% in each
formerly endemic district; and (iii) written evidence that the health
system is able to identify and manage incident trachomatous
trichiasis cases, using defined strategies, with evidence of appropriate
Disease
Indicator
financial resources to implement those strategies)
TARGETED
FORCONTROL
ERADICATION
TARGETED
FOR

Trachoma

Disease-specific targets

Dracunculiasis
Buruli
ulcer

Taeniasis
and
Leishmaniasis
cysticercosis
(visceral)

Rabies

Number ofofcountries
certified free
of transmission
Proportion
cases in category
III (late
stage) at diagnosis

Number
intensified
control in as
hyperendemic
areas
2 (3%)
Numberofofcountries
countrieswith
validated
for elimination
a public health
0
problem (defined as < 1% case fatality rate due to primary disease)
Number of countries validated for elimination as a public health
19 (26%)
problem (defined as infection sustained below TAS thresholds for at
least 4 years after stopping MDA; availability of
package of
care in all areas with known patients)
Number of countries having achieved zero human deaths from rabies 80 (47%)

Table
1. NTD targets
for 2030 (continued)
Schistosomiasis
Number of countries validated for elimination as a public health

3 (3%)

6 (7%)

11 (12%)

75 (39%)
44 (51%)
5 (13%)

95 (49%)
66 (76%)
8 (21%)

120 (62%)
87 (100%)
12 (31%)

4
4 (10%)

8
10 (24%)

15
15 (37%)

25 (13%)

50 (26%)

194 (100%)

2 (15%)
39 (30%)

4 (31%)
61 (46%)

8 (61%)
132 (100%)

(6%)
324 (43%)

9 (14%)
56
(75%)

17(85%)
(27%)
64

23 (32%)

34 (47%)

58 (81%)

89 (53%)

113 (67%)

155 (92%)

69 (88%)

78 (100%)

26 (33%)
49 (63%)
https://www.who.int/neglected_diseases/Ending-the-neglect-to-attain-the-SDGs--NTD-Roadmap.pdf?ua=1

Rapid Impact Package for NTDs
• Mass Drug
Administration (or PC)
was first proposed in the
early 2000s
• Now, PCs reach more
than 1 billion people per
year in LMICs.
• 46% decrease in DALYs
attributable to seven
diseases
N Engl J Med 2019; 380:2389-2391

Preventive Chemotherapy for
NTDs

PJ Hotez et al. N Engl J Med 2019;380:2389-2391.

COVID-19 and NTDs
• COVID-19: disruption factor in every health system
• Areas of disruption for NTDs*:

• Suspension of mass treatment interventions, active casefinding and other community-based activities;
• Delays in diagnosis, treatment, morbidity manage- ment,
disability prevention and other health facility services;
• Discontinuance of monitoring and evaluation activities
(routine surveillance and population- based surveys);
• Delays in manufacture, shipment and delivery of NTD
medicines and consumables
• Re-assignment of NTD personnel to the COVID-19 response.

*https://www.who.int/publications/i/item/who-wer9539-461-468

COVID-19: the case of PC
• Preventive chemotherapy (PC) for NTDs requires
annual mass treatment with ↑ treatment coverage
to reduce infection rates.
• COVID-19 can lead to delays and cancelation →
infection resurgence
• These interruptions can affect NTDs goals, even
erasing the progress of recent years

• Visceral leishmaniasis, trachoma and schistosomiasis

From MDGs to SDGs: new challenges
and opportunities for NTDs*
• NTDs were not specifically mentioned in the Millennium Development Goals
(MDGs)

• Successful scaling up of ‘medical’ NTD interventions was very much in line with progress
achieved for HIV/AIDS, TB and malaria.

• Sustained implementation and pivotal combination with interventions impacting
transmission, as already strongly recommended by WHO in 2005, have
highlighted the potential for large scale elimination of NTDs.
• Sustainable Development Goals (SDGs) focused on equity (leaving no one
behind),
• New opportunities for NTDs to promote cross-sectoral activities

• The road towards 2030 therefore presents two major challenges for NTDs:

• mainstreaming the ‘medical’ NTD interventions into primary health care and making sure
they are part of the Universal Health Coverage (UHC) package in poverty-stricken areas
• coordinating with other sectors to scale up transmission-breaking interventions
(education, housing, sanitation)
*Engels D, Zhou XN. Infect Dis Poverty. 2020 Jan 28;9(1):10

Case: sleeping sickness* **
• Multi-partner collaboration: WHO, the pharmaceutical
sector, endemic countries, NGOs and newly established
Product Development Partnerships (PDPs) has led to
transformative action in fast-tracking the development of
novel treatments:

• NECT (nifurtimox-eflornithine combination treatment, merging two
already existing drugs)
• Oral fexinidazole

• Complex but well-organized logistics have ensured
distribution of medicines down to peripheral health care
facilities.
• Result: 95% case reduction since 2000
*Engels D, Zhou XN. Infect Dis Poverty. 2020;9(1):10; ** https://youtu.be/Tk31iucWYdE

Conclusions
• NTDs together has an impact similar such as TB,
HIV/AIDS, malaria
• NTDs is not a ”tropical” problem, is a global health
problem
• NTDs affects the most vulnerable population in the
world
• … and unfortunately is another example of inequity

Thanks!

Email: cesar.ugarte@upch.pe

