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Virus 
•Dengue/Severe dengue  
•Rabies  
 
Protozoa 
•Chagas disease 
•Human African trypanosomiasis  
  (sleeping sickness) 
•Leishmaniases  
 
Bacteria 
•Buruli ulcer  
•Leprosy (Hansen disease)  
•Trachoma  
•Yaws (treponematoses)  

17 Neglected tropical diseases (NTD) 

Helminth 
•Cysticercosis/Taeniasis  
•Dracunculiasis  
•Echinococcosis  
•Foodborne trematodiases  
•Lymphatic filariasis  
•Onchocerciasis (river blindness)  
•Schistosomiasis  
•Soil-transmitted helminthiases  

Vorführender
Präsentationsnotizen
The 17 neglected tropical diseases prioritized by WHOThey are called neglected because they have been largely wiped out  (eliminated; eradicated) in the more developed parts of the world and persist only in the poorest, most marginalized communities and conflict areas.Medically diverse group of infections caused by a variety of pathogens such as viruses, bacteria, protozoa and helminths. Dengue fever, also known as breakbone fever, is a mosquito-borne tropical disease caused by the dengue virus. Symptoms include fever, headache, muscle and joint pains, and a characteristic skin rash that is similar to measles. In a small proportion of cases the disease develops into the life-threatening dengue hemorrhagic fever, resulting in bleeding, low levels of blood platelets and blood plasma leakage, or into dengue shock syndrome, where dangerously low blood pressure occurs.Rabies is a viral disease that causes acute inflammation of the brain in humans and other warm-blooded animals.[1] Early symptoms can include fever and tingling at the site of exposure.[1] These symptoms are followed by one or more of the following symptoms: violent movements, uncontrolled excitement, fear of water, an inability to move parts of the body, confusion, and loss of consciousness.[1] Once symptoms appear it nearly always results in death.[1] The time period between contracting the disease and the start of symptoms is usually one to three months; however, this time period can vary from less than one week to more than one year.[1] The time is dependent on the distance the virus must travel to reach the central nervous system.[2]Chagas disease  or American trypanosomiasis, is a tropical parasitic disease caused by the protozoan Trypanosoma cruzi.[1] It is spread mostly by insects known as Triatominae or kissing bugs.[1] The symptoms change over the course of the infection. In the early stage, symptoms are typically either not present or mild and may include: fever, swollen lymph nodes, headaches, or local swelling at the site of the bite.[1] After 8–12 weeks, individuals enter the chronic phase of disease and in 60–70% it never produces further symptoms.[2][3] The other 30 to 40% of people develop further symptoms 10 to 30 years after the initial infection.[3] This includes enlargement of the ventricles of the heart in 20 to 30% leading to heart failure.[1] An enlarged esophagus or an enlarged colon may also occur in 10% of people.[1]Buruli ulcer is an infectious disease caused by Mycobacterium ulcerans.[4] The early stage of the infection is characterised by a painless nodule or area of swelling.[4] This nodule can turn into an ulcer.[4] The ulcer may be larger inside than at the surface of the skin,[5] and can be surrounded by swelling.[5] As the disease worsens, bone can be infected.[4] Buruli ulcers most commonly affect the arms or legs;[4] fever is uncommon.[4]Leprosy /ˈlɛprəsi/,[1] also known as Hansen's disease (HD), is a chronic infection caused by the bacteria Mycobacterium leprae[2] and Mycobacterium lepromatosis.[3] Initially, infections are without symptoms and typically remain this way for 5 to as long as 20 years.[2] Symptoms that develop include granulomas of the nerves, respiratory tract, skin, and eyes.[2] This may result in a lack of ability to feel pain and thus loss of parts of extremities due to repeated injuries.[4] Weakness and poor eyesight may also be present.[4]Trachoma, also called granular conjunctivitis, Egyptian ophthalmia,[1] and blinding trachoma is an infectious disease caused by the bacterium Chlamydia trachomatis.[2] The infection causes a roughening of the inner surface of the eyelids. This roughening can lead to pain in the eyes, breakdown of the outer surface or cornea of the eyes, and possibly to blindness.[2]Yaws (also known as frambesia tropica, thymosis, polypapilloma tropicum, parangi, bouba, frambösie,[1] and pian[2]) is a tropical infection of the skin, bones and joints caused by the spirochete bacterium Treponema pallidum pertenue.[3][4] The disease begins with a round, hard swelling of the skin, 2 to 5 centimeters in diameter.[4] The center may break open and form an ulcer.[4] This initial skin lesion typically heals after three to six months.[5] After weeks to years, joints and bones may become painful, fatigue may develop, and new skin lesions may appear.[4] The skin of the palms of the hands and the soles of the feet may become thick and break open.[5] The bones (especially those of the nose) may become misshapen.[5] After five years or more large areas of skin death with subsequent scarring may occur.[4]



NTD: Fast facts 

• are endemic in 149 countries 
• affect >1 billion people worldwide 
• kill ~534,000 people/year 
• low-income populations in developing regions of Africa, 

Asia, & the Americas 
• 100% of low-income countries are affected by at least 1 

NTD  
• individuals are often affected with > 1 parasite or 

infection 
• treatment cost for mass drug administration programs is  

< $0.5/person/per year 
 

Vorführender
Präsentationsnotizen
affect more than 1 billion people worldwide and are endemic in 149 countrieswhich are especially endemic in low-income populations in developing regions of Africa, Asia, and the Americasmore than one billion people globally



Global Overlap of Six of the most Common NTDs 
 

• guinea worm disease, lymphatic filariasis, onchocerciasis, 
schistosomiasis, soil-transmitted helminths, trachoma 

• Latin America, Africa, Asia 
 

Vorführender
Präsentationsnotizen
6 of the most common NTDs can be found in a number of countries, primarily in low and middle income countries of Africa, Asia, and Latin America. NTDs affect the world’s poorest people and are especially common in tropical areas, where people have little access to clean water or proper ways to dispose of human waste. Women and children who live in unsanitary environments face the biggest threat of NTDs. The  map illustrates the geographic distribution of the 6 most common NTDs. Specifically guinea worm disease, lymphatic filariasis, onchocerciasis, schistosomiasis, soil-transmitted helminths, trachoma.



Dracunculiasis (guinea worm disease) -  Dracunculus medinensis 

 

Pain and secondary bacterial infection can 
cause temporary or permanent disability that 

disrupts work and schooling 

In 1986, the WHO called for dracunculiasis elimination 

Vorführender
Präsentationsnotizen
Approximately 1 year after a person acquires infection from contaminated drinking water, the worm will emerge through the skin, usually on the lower limb. Pain and secondary bacterial infection can cause temporary or permanent disability that disrupts work and schooling. In 1986, the World Health Assembly called for dracunculiasis elimination. Because the lifecycle of D. medinensis is complex, its transmission can be interrupted using several strategiesHumans become infected by drinking unfiltered water containing copepods (small crustaceans) which are infected with larvae of D. medinensis . Following ingestion, the copepods die and release the larvae, which penetrate the host stomach and intestinal wall and enter the abdominal cavity and retroperitoneal space . After maturation into adults and copulation, the male worms die and the females (length: 70 to 120 cm) migrate in the subcutaneous tissues towards the skin surface . Approximately one year after infection, the female worm induces a blister on the skin, generally on the distal lower extremity, which ruptures. When this lesion comes into contact with water, a contact that the patient seeks to relieve the local discomfort, the female worm emerges and releases larvae . The larvae are ingested by a copepod and after two weeks (and two molts) have developed into infective larvae . Ingestion of the copepods closes the cycle .



WHO certifies Ghana free of dracunculiasis 
16 January 2015 | Geneva 

 
• 1990- Ghana was the 2nd most endemic country  
• Reported >179 000 
• The last case was recorded in May 2010 
• To be declared free of dracunculiasis transmission, a country must have 

reported 0 indigenous cases for at least 3 consecutive years  
• 2 decades to achieve zero transmission 
• Prevention: wider access to improved water sources, filtering unsafe 

drinking-water, detecting and containing cases as well as educating 
infected people never to wade into water, which perpetuates the life-cycle 
of the disease 

• The 1st parasitic disease - eradicated without any medicine or vaccine  
 

Vorführender
Präsentationsnotizen
1990- Ghana was the 2nd most endemic country in the world Prevention: simple measures such as wider access to improved water sources, filtering unsafe drinking-water, detecting and containing cases as well as educating infected people never to wade into water, which perpetuates the life-cycle of the disease. Wade – brodit seThe 1st parasitic disease to have been eradicated without any medicine or vaccine 



  WHO: Reasonable & affordable health 
coverage against NTD is achievable  

Vorführender
Präsentationsnotizen
NTDs impair physical and cognitive development, contribute to mother and child illness and death, make it difficult to farm or earn a living, and limit productivity in the workplace. As a result, NTDs trap the poor in a cycle of poverty and disease



Leishmaniasis: Key Facts 

• caused by obligate* intracellular protozoa of the genus 
Leishmania 

• occurs in >90 countries 
• endemic  (Greek:  en "in, within" and demos "people) in 

areas of the tropics, subtropics, & the Mediterranean basin 
• on every continent except Australia and Antarctica  
• the ecologic settings: rain forests to deserts 
• vector-born disease: parasites are transmitted by the bite of 

infected female phlebotomine sandflies (~30 different 
species) 

• currently affects 12 million pople 
• ~1.3 million new cases/year; 20 000 - 30 000 deaths/year  

 

*by necessity  

Vorführender
Präsentationsnotizen
endemic (from Greek ἐν en "in, within" and δῆμος demos "people") in a population when that infection is maintained in the population without the need for external inputsobligate means "by necessity"



3 main forms of Leishmaniases: 

 
a) visceral (kala-azar) - the most serious form 
b) cutaneous - the most common 
c) mucocutaneous 

a               b      c   



Leishmania: The parasite I 
• trypanosomatid protozoa 
• Order: Trypanosomatida 
• Genus: Leishmania 
• named in 1903 after the Scottish pathologist W. B. Leishman 
• two morphological forms:  

 
– amastigote (without flagella) in the vertebrate host 
– promastigote (with an anterior flagellum) in the insect host 
 



Leishmania: The parasite II 
• 21 species are known to cause disease in humans: 

– L. tropica; L. major; L. aethiopica 
– L. donovani complex   

• (L. donovani, L. infantum  = L. chagasi) 

– L. mexicana complex  
• (L. mexicana, L. amazonensis, and L. venezuelensis) 

– the subgenus Viannia  
• (L. (V.) braziliensis, L. (V.) guyanensis, 
    L. (V.) panamensis, &  L. (V.) peruviana) 

 
• different species: morphologically indistinguishable 
• they can be differentiated by molecular methods or 

monoclonal antibodies 



Epidemiology 
• widely distributed around the world 
• tropical zones of America, Africa, South America, southern Europe & Asia 
• geographical distribution depends on sand fly 
• clime changes-increase in temperature-expand the distribution of 

vectors/leishmaniasis 

• In 2009: sandflies in Austria 
 
 
 
• 2 human cases of leishmaniasis with assumed  autochthonous infection in Austria: 

Vorführender
Präsentationsnotizen
Autochtonous : Native to the place where found; indigenous, original home-gropwn. Epidemiology is the science that studies the patterns, causes, and effects of health and disease conditions in defined populations.



Type of Leishmaniasis  Pathogen Location 

                                              Visceral 
L. donovani complex  

 
(L. donovani, L. infantum = L. chagasi) 

Bangladesh, Brazil, India, Nepal, 
Sudan, &China 

                                            Cutaneous 

Old World: 
L. major, L. tropica, &  L. aethiopica 
 
New World: 
L. mexicana 

Afghanistan, Brazil, Iran, Peru, 
Saudi Arabia, & North Africa 

                                     Mucocutaneous L. braziliensis Bolivia, Brazil & Peru 



Geographic distribution  

B González-Llavona Actas Dermosifiliogr. 2007 



Major risk factors 

• affects the poorest people on 
the planet 

• is associated with malnutrition, 
population displacement, poor 
housing, a weak immune system, 
& lack of resources 

• is linked to environmental 
changes such as deforestation, 
building of dams, irrigation 
schemes, & urbanization 
 

Vorführender
Präsentationsnotizen
irrigation is the artificial application of water to the land or soil. It is used to assist in the growing of agricultural crop



Poverty as a potentiator of leishmaniasis 
morbidity and mortality 

 

Alvar et al 2006 
  

Vorführender
Präsentationsnotizen
Figure 1 Poverty and leishmaniasis interact in a vicious cycle. Poverty is associated with factors that increase leishmaniasis exposure risk (orange arrow) or delay appropriate, timely diagnosis and treatment (green arrow). To receive appropriate care, po...



Life Cycle 

Vorführender
Präsentationsnotizen
Leishmaniasis is transmitted by the bite of infected female phlebotomine sandflies. The sandflies inject the infective stage (i.e., promastigotes) from their proboscis during blood meals . Promastigotes that reach the puncture wound are phagocytized by macrophages and other types of mononuclear phagocytic cells. Progmastigotes transform in these cells into the tissue stage of the parasite (i.e., amastigotes) , which multiply by simple division and proceed to infect other mononuclear phagocytic cells . Parasite, host, and other factors affect whether the infection becomes symptomatic and whether cutaneous or visceral leishmaniasis results. Sandflies become infected by ingesting infected cells during blood meals (, ). In sandflies, amastigotes transform into promastigotes, develop in the gut (in the hindgut for leishmanial organisms in the Viannia subgenus; in the midgut for organisms in the Leishmania subgenus), and migrate to the proboscis .



The Reservoir 
• Reservoir: hosts that are infected with a parasite  
      and keep it alive even if the parasite is wiped out in humans 
• can spread the parasite and reintroduce it to human populations 
Leishmania reservoir: 
• dog, fox, wolf, opossum, small forest rodents: hyrax 
• In Europe, the most important reservoir host: dog 
• in Mediterranean areas ~50% of the stray dogs are infected 
• many of these animals have been brought to Central Europe by tourists 
• tourists increasingly take their own dogs abroad 
• in Germany ~20 000 dogs are infected with Leishmania spp. 
• in Austria, up to 50% of diseased imported dogs are infected with Leishmania spp. 

Vorführender
Präsentationsnotizen
Reservoir hosts, with respect to human parasites, are hosts that are infected with a parasite and keep it alive even if the parasite is wiped out in humans.. Reservoir hosts can spread the parasite and reintroduce it to human populations. A parasite reservoir (PR) is the biotope where the parasite lives. In general it is the Definitive Host, where lives the sexual stage of the parasite, producing large amounts of larvae or eggs, that serves as the PR. A PR can be:Human reservoir Human is the sole host (schistosomiasis)Human is an accidental host (leishmaniasis)Animal reservoir 1. domestic animals2. wild animalsThe host of an infection in which the infectious agent multiplies and develops, and on which the agent is dependent for survival in nature. 



The Vector 
 • 2-3 mm long blood-sucking sandflies  

•  Phlebotomus spp. in the Old World  
– Europe, Asia, and Africa 

• Lutzomyia spp. in the New World  
– America 

• Specific – can support the grow of only one species 
• Permissive – support the grow of more than one species 
• Specificity caused by the need for appropriate binding 

sites on the sand fly gut cells for the specific ligand 
expressed by promastigotes 
 
 
 

Vorführender
Präsentationsnotizen
eggs are elongated oval-shaped, pale at first and darkening on exposure to air with a single black “eye spot”. The larvae emerge through a J-shaped fissure and are legless and whitish with a dark head capsule. Those of the first instar can be distinguished by the presence of two caudal bristles, all subsequent instars bearing four. Fourth instar larvae also have a 



The Vector 

• ~500 known phlebotomine species 
• ~30 of them have been positively 

identified as vectors of the disease 
• ♀ sandfly lays its eggs in the holes of 

certain rodents, in the bark of old trees, 
in ruined buildings, animal shelters, 
household rubbish -  the larvae find the 
organic matter, heat & humidity 

• dusk till down: search for blood - covers 
a radius of  ~ 100 m around its habitat 

eggs larvae pupae adult 

Vorführender
Präsentationsnotizen
eggs are elongated oval-shaped, pale at first and darkening on exposure to air with a single black “eye spot”. The larvae emerge through a J-shaped fissure and are legless and whitish with a dark head capsule. Those of the first instar can be distinguished by the presence of two caudal bristles, all subsequent instars bearing four. Fourth instar larvae also have a 





Intracellular mechanism of infection 

• The strategy: to avoid destruction by the immune system:  'hiding' inside 
phagocytic cell 

 
• avoid the action of the humoral immune response 
 
• Neutrophils:  

– are short-lived 
– intermediate host cells 
– “Trojan horses”: to silently enter macrophages - avoiding cell activation 

• Macrophages:  
– long-lived 
–  the final host cells for proliferation 

Vorführender
Präsentationsnotizen
This location enables it to avoid the action of the humoral immune response (because the pathogen is safely inside a cell and outside the open bloodstream)The presented data indicate that ingesting infected apoptotic PMN by MF is a way for Leishmania to enter into MF. This method of entry would promote parasite survival via at least twomechanisms. First, intracellular parasites in PMN have no direct physical interaction with macrophage surface receptors, and, consequently, the activation of MF does not occur. Second,the uptake of apoptotic cell silences the macrophage and no effector mechanisms are activated against the intracellular parasite. In summary, PMN are a perfect temporary shelter topreserve Leishmania from a hostile extracellular milieu beforethey enter their final host cells, the MF. Our data suggest anovel mechanism of infection of MF by L. major. The ability ofthe parasites to survive and maintain infectivity in PMN enablesthese organisms subsequently to establish productive infectionin MF. These intracellular parasites can use granulocytesas “Trojan horses” to invade their definitive host cells, the MF.



JI 2004 

42h after infection apoptotic neutrophil granulocytes (NG) contain viable L. major 
promastigotes 
Transmission electron micrograph of parasites inside a parasitophorous vacuole 

Vorführender
Präsentationsnotizen
Forty-two hours after infection apoptotic PMN contain intact and viable L. major promastigotes. A, Transmission electron micrograph of a PMN 42 h after infection with L. major. Arrows indicate intracellular Leishmania parasites and vacuolization around the nucleus of PMN (N), a sign of apoptosis (bar = 1 μM, magnification ×9,000). B, High power magnification of Leishmania parasites seen in A inside a parasitophorous vacuole (bar = 1 μM, magnification ×25,000). Arrows indicate intact tubular structure. A typical 9:2 structure can be observed in the flagellum (F) and the flagellum pocket (P). Nuclear (N) and kinetoplast (K) structures appear intact (bar = 1 μm). 



Phagocytosis of infected neutrophil granulocytes 
results in survival & multiplication of the parasite 

enclosed endosome killing  

Survival – multiply rapidly  

Vorführender
Präsentationsnotizen
Usually, a phagocytotic immune cell like a macrophage will ingest a pathogen within an enclosed endosome and then fill this endosome with enzymes which digest the pathogenHowever, in the case of Leishmania, these enzymes have no effect, allowing the parasite to multiply rapidly



Visceral Leishmaniasis (VL) 

• Kala-Azar (Black Fever) 
• most severe form of leishmaniasis 
• second-largest parasitic killer in the world 

(after malaria) 
• untreated - fatal 
• ~200 000 - 400 000 new cases/year 
• Over 90% of new cases in: Brazil, Ethiopia, 

Sudan, South Sudan, Bangladesh, and India 
 



Highly endemic in Brazil,  Sudan; South Sudan, Ethiopia, Iraq, India; Bangladesh 

Vorführender
Präsentationsnotizen
highly endemic in BrasiliaSudan; South Sudan, EthiopiaIraqIndia; Bangladesh



Visceral Leishmaniasis (VL) 

• Infectious agent: 
–  L. donovani & L. infantum/L. chagasi 

• transmission: the bite of infected sand fly 
(through blood transfusions and needle sharing) 

• reservoir: dogs 
• incubation period: 10 days -1 year 
• migrates to liver, spleen, lymph nodes, & bone 

marrow 
• fever, weight loss, enlargement of the spleen and 

liver, low red blood cell count (anemia),  low 
white blood cell count (leukopenia), & low 
platelet count (thrombocytopenia), darkening of 
the skin   

• Untreated results in the death of the host 
marked splenomegaly 

enlargement/swelling of the spleen 
 



Disease 

Clinical picture of kala-azar in Kenya 
• Increased enlargement of the spleen and liver 
• deepening skin pigmentation-kala-azar “black 

sickness Infantile kala-azar 
Chronic, irregular fever, anaemia, greatly enlarged, 
firm spleen, moderately enlarged liver  
If untreated, the infection is often fatal, commonly 
from secondary infections 



VL & HIV co-infection 

• opportunistic infection associated with HIV 
• both pathogens infect macrophage 
• mutually reinforcing: 

– HIV-infected people are vulnerable to VL (↑ risk 100 - 2320 X) 
– VL accelerates HIV replication and progression to AIDS 

 
• In southern Europe ~70% of cases of VL in adults are associated with HIV infection 
 
• co-infected patients 

– can serve as human reservoirs 
– numerous parasites in their blood -  a source of infection for the insect vector 
– may have atypical manifestations: involvement of the gastrointestinal tract 
 

• Diagnosis:  
– Indirect methods (serological tests) for VL frequently fail 
– direct methods (aspirations BM; LN or splenic) are reliable but are invasive, require 

skilled microscopy 
 

Vorführender
Präsentationsnotizen
VL/HIV co-infection has important clinical, diagnostic and epidemiological implications. The two diseases are mutually reinforcing: HIV-infected people are particularly vulnerable to VL, while VL accelerates HIV replication and progression to AIDS. The risk of treatment failure for VL is high, regardless of the drug used, and all co-infected patients will relapse – and eventually die – unless they are given antiretroviral therapy (ART).Visceral leishmaniasis can be complicated by serious secondary bacterial infections such as pneumonia, dysentery and pulmonary tuberculosis, which often contribute to the high fatality rate of VL patients. Other complications, though rare include haemolytic anemia, acute renal damage and sever mucosal haemorrhage (WHO expert committee report, 1991). �



VL Diagnosis 

• the clinical presentation lacks specificity 
 
• Differential Diagnosis: 
  typhoid fever, military tuberculosis, brucellosis, 
  malaria, tropical splenomegaly syndrome,  
  schistosomiasis, leukemia and lymphoma 
 
 

•highly sensitive 
•highly specific 
•distinguish acute disease vs asymptomatic infection 
•simple 
•affordable 
 

Good diagnostic  test: 
 

Vorführender
Präsentationsnotizen
Clinic similar to other tropical and infectious diseases that cause fever or organomegaly because none of the drugs currently available is safeshould be able to make the distinction between Brucellosis, also called Bang's disease, Crimean fever, Gibraltar fever, Malta fever, Maltese fever, Mediterranean fever, rock fever, or undulant fever,[1][2] is a highly contagious zoonosis caused by ingestion of unpasteurized milk or undercooked meat from infected animals or close contact with their secretions. Transmission from human to human, through sexual contact or from mother to child, is rare but possible.[3]Brucella species are small, Gram-negative, nonmotile, nonspore-forming, rod-shaped (coccobacilli) bacteria



Puncture of bone marrow                          Splenic puncture 



Formol-gel test 

Large quantities of IgG are produced by kala-azar patients, increased levels of globulin 
in the sample leads to formation of gel at RT/20min  



Diagnosis VL: Conventional parasite 
detection techniques 

  
– demonstration of amastigotes in tissues by light 

microscopic examination of the stained specimen 
(Giemsa´s stain) 

– in vitro culture: each species will grow only in certain 
media 

– diagnostic sensitivity is highest for splenic aspirates; life-
threatening hemorrhage 

– bone marrow aspiration is much safer 
– other sources of specimens: liver, lymph node or blood 
 

Light-microscopic examination BM 
a macrophage containing multiple 
amastigotes 
nucleus (red arrow) 
kinetoplast (black arrow) 
 CDC/DPDx 



Diagnosis VL : rK39 
immunochromatographic test strip 

 
 

• ready-to-use 
• immunochromatographic strip test 
• based on rK39 antigen 
• a rapid test for use in difficult field conditions 
• inexpensive (∼1 to 1.5 $) 
• easy to perform   
• no additional equipment needed 
• remains positive long after treatment (up to 3 years) 

 



Diagnosis VL : DAT (Direct Agglutination Test) 

• highly specific and sensitive 
• inexpensive 
• very practical diagnostic tools under rural conditions 
• does not require sophisticated equipment, a cold chain 
• very simple to perform 

Vorführender
Präsentationsnotizen
The test is based on direct agglutination:Leishmania donovani 1S promastigotesreact specifically with anti Leishmaniaantibodies in the serum specimenresulting in agglutination of thepromastigotes.Serial two fold dilutions (starting 1:100)from the serum samples, are made in aV-shaped micro titre plate. The antigen isadded and the plates are read the nextday. Agglutination is visible as ablue/purple mat in the wells of the microtitre plate.Serum is diluted from row A to



 
 ELISA 

• Screening of  large number of sample, rapid, greatly influenced by the 
antigen used 

 
– Indirect Fluorescent Antibody 

• used for detection of antibodies using fixed promastigotes 
• based on antibodies in early stage of infection 
• undetectable 6-9 months after cure 
 

 

Diagnosis VL : Immunological methods 
 

Drawbacks 
• not all infected (=) positive develop clinical disease or require treatment 
• up to 32% of the healthy population may test positive  
• serological tests look for an immune response and not for the organism itself 
• the test does not become negative after the patient is cured 
• it cannot be used as a check for cure, or to check for re-infection or relapse 
• patients with abnormal immune systems (e.g., HIV+) - false-negative tests 

Vorführender
Präsentationsnotizen
in highly endemic areas, not everyone who becomes infected will actually develop clinical disease or require treatmentup to 32% of the healthy population may test positive, but not require treatmentserological tests look for an immune response and not for the organism itself, the test does not become negative after the patient is cured, it cannot be used as a check for cure, or to check for re-infection or relapse. Likewise, patients with abnormal immune systems (e.g., HIV infection) will have false-negative tests.



– detection of parasite DNA in tissue samples 
– the serum PCR showed a sensitivity of 97% and a 

specificity of 95% 

 

Diagnosis VL : Molecular methods 
 



Treatment I 

• Pentavalent antimonials sodium stibogluconate: 
first-line treatment for over 70 years (cheaper 
generic forms available) 

• Antimonials: toxic drug with frequent, life-
threatening, adverse side effects (cardiac 
arrhythmia and acute pancreatitis), failure rates 
>60% 

• Amphotericin B: replaced antimonials, side 
effects: fever, chills, rigor, anaphylaxis, costly, 
complicated regimen 



Treatment II 

• Liposomal amphotericin B: first-line treatment in 
Europe and US, WHO reduced the price from $2,800 to 
$200 

• Miltefosine: originally anticancer drug, oral, 
teratogenic : forbidden in pregnant women; parasite 
resistance is easily induced in vitro 

• Paramomycin: antibiotic, excellent efficacy and safety; 
active against wide variety of pathogens, low costs ($ 5 
per treatment) 

• Combination therapy: to increase treatment efficacy, 
prevent the development of drug resistance, reduce 
treatment duration, and decrease treatment cost 



Prevention 

• there are no vaccines or preventive drugs  
• the most effective: Don´t  not get bitten!!!! 
• avoid outdoor activities, especially from dusk to dawn, when sand 

flies generally are the most active 
• minimize the amount of exposed skin  
• wear long-sleeved shirts, long pants & socks 
• apply insect repellent to exposed skin  
• the most effective repellents contain DEET (N,N-diethyl-meta-tolu-

amide) 
 
Indoors: 
-Stay in well-screened or air-conditioned areas 
-Keep in mind that sand flies are much smaller than mosquitoes 
-Spray living/sleeping areas with an insecticide to kill insects 
-use a bed net soaked in or sprayed with a insecticide 
 



Prevention : Vaccine candidates I 

Leishmanisation  
• inoculation with live, virulent parasites- practiced successfully in the 

former Soviet Union, Middle East and Israel - abandoned in most countries 
because of logistical problems and safety concerns, due to some 
individuals developing non-healing lesions & immune suppression 
 

Whole-killed (autoclaved) promastigotes  
• in  Brazil in the early 1940s (alone or in combination with adjuvant BCG)  
• could reduce the incidence of disease by 18–78%  
• showed decreasing potency with time 
• concerns remain: 

– variation 
– difficulties in producing such a product to good clinical manufacturing 

standards 
 

Vorführender
Präsentationsnotizen
2012 launched a clinical trial of  VL vaccine- a recombinant form of two fused Leishmania parasite proteins with an adjuvant. Fisrst phase 1 clinical trials with healthy volunteers takes place in Washington and is followed by a trial in IndiaBacillus Calmette–Guérin is a vaccine against tuberculosis and for the treatment of some bladder cancers.



Prevention : Vaccine candidates II 

DNA vaccines 
• low costs of production 
• stability of materials 
• efficient generation of effector & memory immune responses 
• more than one antigen can be produced by a single construct  
 
Recombinant proteins 
• clinical trial launched in 2012 - a recombinant form of two fused 

Leishmania parasite proteins with an adjuvant 
 
 

 



Hemoglobin receptor- HbR -DNA vaccination 

Heme needed for various metabolic activities 

Vorführender
Präsentationsnotizen
) Mice and hamsters were vaccinated with the HbR-DNA vaccine before infection with L. donovani promastigotes (1). The antigens were presented by antigen-presenting cells (APC) to CD4+ and CD8+ T cells in context of MHC-II and MHC-I molecules, respectively (2). This led to the enhanced proliferation of both CD4+ and CD8+ T cells (3) and generation of multifunctional CD4+ and CD8+ T cells. CD4+ T cells enhanced antibody generation by B cells/plasma cells (4). The combined effect of increased multifunctional CD4+ and CD8+ T cells and antibody resulted in complete clearance of the parasite (5). (b) Non-vaccinated mice and hamsters were infected with L. donovani promastigotes (1). Antigens were presented by APC to CD4+ and CD8+ T cells, (2) which resulted in limited T-cell proliferation and the generation of interleukin-10 producing cells (3) leading to enhanced parasite growth (4).Leishmania parasites require heme for various metabolic activities; however, they lack an endogenous heme synthesis pathway, thus making them dependent on the host. HbR is expressed on the cell surface of the parasite and is conserved among different species. This receptor is not only important for hemoglobin endocytosis 



 

This strategy have been successfully utilized to reduce carriage rates of 
Trypanosoma cruzi, the causative agent of Chagas disease 

Vorführender
Präsentationsnotizen
Paratransgenic strategy for control of leishmaniasis. In this scheme, we propose to transform sand fly commensal bacteria to express anti-leishmania molecules (1), these genetically altered microbes will be introduced to sand fly breeding sites (2) where they will be consumed by sand fly larvae (3). We have demonstrated that the genetically altered bacteria will be retained by the sand fly as it undergoes metamorphosis (4). Expression of the anti-leishmania molecule in the gut of the emergent paratransgenic sand fly (5) would kill invading leishmania species, therefore rendering the sand fly refractory to infection (6), and thus transmission of the parasite.2011 Abstract: Conventional methodologies to control vector borne diseases with chemical pesticides are often associated with environmental toxicity, adverse effects on human health and the emergence of insect resistance. In the paratransgenic strategy, symbiotic or commensal microbes of host insects are transformed to express gene products that interfere with pathogen transmission. These genetically altered microbes are re-introduced back to the insect where expression of the engineered molecules decreases the host's ability to transmit the pathogen. We have successfully utilized this strategy to reduce carriage rates of Trypanosoma cruzi, the causative agent of Chagas disease, in the triatomine bug, Rhodnius prolixus, and are currently developing this methodology to control the transmission of Leishmania donovani by the sand fly Phlebotomus argentipes. Several effector molecules, including antimicrobial peptides and highly specific single chain antibodies, are currently being explored for their anti-parasite activities in these two systems. In preparation for eventual field use, we are actively engaged in risk assessment studies addressing the issue of horizontal gene transfer from the modified bacteria to environmental microbes.



Cutaneous leishmaniasis (CL)  

 
• Baghdad Ulcer, Delhi Boil 
• is the most common form of 

leishmaniasis 
• Incubation period: a 1-12 weeks to a 

couple of months depending on the 
species  

• Old World: L. tropica, L. major, and L. 
aethiopica, as well as L. infantum and 
L. donovani 

•  New World: L. mexicana complex L. 
Viania braziliensis complex 

• Reservoir: dogs, rodents, hyraxes 
 
 

Vorführender
Präsentationsnotizen
The most common form is cutaneous leishmaniasis, which causes skin sores. The sores typically develop within a few weeks or months of the sand fly bite. The sores can change in size and appearance over time. The sores may start out as papules (bumps) or nodules (lumps) and may end up as ulcers (like a volcano, with a raised edge and central crater); skin ulcers might be covered by scab or crust. The sores usually are painless but can be painful. Some people have swollen glands near the sores (for example, under the arm, if the sores are on the arm or hand).he Old World, also known as Afro-Eurasia, consists of Africa, Europe, and Asia, regarded collectively as the part of the world known to Europeans before contact with the Americas.[1] It is used in the context of, and contrast with, the New World (North and South America).[2]



Animal reservoir 
Great gerbil  
Fat-tailed sand rat 



• About 95% of CL cases occur in the America, the Mediterranean basin, and the Middle 
East and Central Asia 

• >2/3 of new cases in six countries: Colombia, Brazil, Algeria, Syria, Iran & Afghanistan 

Vorführender
Präsentationsnotizen
The Mediterranean basin covers portions of three continents, Europe, Asia, and Africa.The Middle East[note 1] (also Mid-East in US usage) is a region that roughly encompasses a majority of Western Asia (excluding the Caucasus) and Egypt



Outlook 

• Video: Leishmania in the vector 
• Video: Leishmania in the human host 
• Cutaneous Leishmaniasis 
• Mucocutaneous Leishmaniasis 
• Video: sum up 
• Quiz 
• Microscopy: Phlebotomus 

Vorführender
Präsentationsnotizen
http://www.who.int/leishmaniasis/en/



• the parasite is restricted to the skin 
• a painless papule or pimple develops at the site of 

the insect bite 
• the papule grows & turns into an ulcer with an 

adherent crust of dried exudate 
• Leads to Infection of the lymphatic system- lesions 

along the lymphatic channels  
• secondary bacterial infection is common  
• most lesions heal spontaneously   
• life-long scars, with a de-pigmented center & 
       a pigmented border with skin thinning  
 

 
 

Cutaneous leishmaniasis (CL)  



• Intradermal injection of an 
antigen from cultured 
promastigotes  

• in most cases of active cutaneous 
disease: typical cell-mediated 
delayed hypersensitivity response 

Leishmanin (Montenegro) test 



Child with cutaneous leishmaniasis awaiting treatment 
(Afghanistan) 

 



Ulcerative skin lesion, with a raised outer border 

Vorführender
Präsentationsnotizen
Ulcerative skin lesion, with a raised outer border



Treatment of cutaneous leishmaniasis 

before (A), 3 weeks (B), and 12 months (C) after completion of treatment 

in Europe and US first-line treatment: Liposomal amphotericin B 

Vorführender
Präsentationsnotizen
200 USD



 

Patient receiving intralesional injection for the treatment of 
cutaneous leishmaniasis, Afghanistan 



• a 25-year-old man with a 1-year history of skin lesions on his nose and arm 
• painless papules & nodules with overlying crust 
• from Iran: area endemic for cutaneous leishmaniasis 
• a biopsy of the nodule revealed intracellular amastigotes 
• tissue culture together & PCR confirmed infection with L. tropica 
• successful treatment with sodium stibogluconate 
• skin lesions resolved with minimal scarring 

Cutaneous Leishmaniasis 

Vorführender
Präsentationsnotizen
A25-year-old man presented to our clinic with a 1-year history of skin lesions on his nose and arm. Physical examination was notable for painless erythematous papules and nodules with overlying scale and crust, some of which had central ulceration (Panels A and B). The patient was from Mesh-kinshahr, Iran, an area in which cutaneous leishmaniasis is endemic. A biopsy specimen of the nodule on the nose revealed intracellular Leishman–Donovan bodies (amastigotes), and tissue culture together with polymerase-chain-reaction assay con-firmed infection with Leishmania tropica. Leishmaniasis is transmitted by the bite of an infected sandfly. Cutaneous leishmaniasis typically begins as a painless papule that enlarges to a nodule with a central crust. The papules and nodules enlarge, may develop cent ral ulcerat ion, and t ake approximately 1 year to heal wit hout t reat ment. Satellite lesions may also be present. The patient was treated successfully with injec-tions of sodium stibogluconate. The skin lesions resolved, with minimal scarring.



Mucocutaneous leishmaniasis  

• Espundia 
• L. brasiliensis 
• (L. guyanensis, L. panamensis, 

L. amazonensis) 
• Reservoir: forest mammals 
• less common forms of 

leishmaniasis 
• 90% cases in the Bolivia, Brazil 

and Peru 
• cause extensive damage and 

disfiguration 

Vorführender
Präsentationsnotizen
caused by Leishmania braziliensis braziliensis (Lbb) although cases have been described associated with other leishmanial species



Mucocutaneous leishmaniasis  

• leads to destruction of mucous 
membranes: nose, mouth and 
throat 

• clinically evident within several 
years of the original cutaneous 
lesions 

• parasite spread from the skin 
• the initial manifestations: nasal 

symptoms: stuffiness or bleeding  
• prevention: adequate treatment 

of the original cutaneous (skin) 
infection 

• untreated disease progress 
perforation of the nasal septum 

Pharyngeal involvement 
Ulceration often extends to the pharynx & 
soft palate, and the first symptoms may 
be related to tissue destruction in this 
area  
here: destructive lesion of the hard palate 

Vorführender
Präsentationsnotizen
palate[ˈpælɪt] pelet



• Brazil 
• Progress arrested by 

intensive chemotherapy 
• Need for reconstructive 

surgery 



• explorative  cross-sectional  serological  study 
• ELISA 
• 1048 healthy Austrians 
• 47 individuals (4.5%) tested  positive 
• after 12 months 18 were persistently positive 
• screened using a commercial  PCR test to detect parasite DNA 
• 4 were PCR positive (Leishmania  donovani/infantum   complex & Leishmania (Viannia) 

guyanensis)  
• significant  risk of exposure to Leishmania spp. was found for travel to the Caribbean  
 
Conclusion 
 Leishmania spp. seroprevalence  in non-endemic  countries  has been considerably    
underestimated 
 



Q. How many people in the world suffer from 
one or more neglected tropical diseases? 

 

1. One billion 
 
2. 100,000 
 

3. 100 million 4. Half a million 

Vorführender
Präsentationsnotizen
<="" span="">There are over 1 billion people living with one or more neglected tropical diseases.



• There are over 1 billion people living with one 
or more neglected tropical diseases. 



Q. Which of these is the biggest risk factor for 
developing a neglected tropical disease? 

 

1. Pollution 
 
2. Poverty 
 

3. Obesity 4. High alcohol intake 

Vorführender
Präsentationsnotizen
<="" span="">The greatest predictor of developing a neglected tropical disease is poverty.



• The greatest predictor of developing a 
neglected tropical disease is poverty. 



Q. Which of these diseases is NOT a neglected 
tropical disease? 

 

1. Leishmaniasis 
 
2. Onchocerciasis 
 

3. HIV 4. Yaws 

Vorführender
Präsentationsnotizen
<="" span="">HIV is a major global health priority, and in contrast to neglected tropical diseases it is highly visible and attracts public and media attention. Most people affected by neglected tropical diseases live in developing countries, whereas HIV affects people in both developed and developing countries.



• HIV is a major global health priority, and in 
contrast to neglected tropical diseases it is 
highly visible and attracts public and media 
attention. Most people affected by neglected 
tropical diseases live in developing countries, 
whereas HIV affects people in both developed 
and developing countries. 



Q. 3 main forms of Leishmaniases: Which of 
these is the visceral (kala-azar) : 

 
 

a               b      c   

Vorführender
Präsentationsnotizen
<="" span="">Delhi belly is not a term for a form of leishmaniasis. Baghdad boil is used to describe the skin form of leishmaniasis found in Iraq. Kala-azar (meaning black fever) and Dumdum fever are both used to describe the fatal visceral form of leishmaniasis that affects the liver and spleen.



• a 
• Visceral leishmaniasis (VL), is the most severe 

form of leishmaniasis  
• The parasite migrates to the internal organs 

such as liver, spleen, and bone marrow 
• if left untreated, will almost always result in 

the death of the host 



Q. What transmits Leishmania? 
 

1. Sand flies 
 
2. Mosquitoes 
 

3. Fleas 4. Sneezing 

Vorführender
Präsentationsnotizen
<="" span="">Sand flies transmit Leishmania parasites to people when they bite them. Mosquitoes can transmit Malaria and flu can be transmitted by infected people sneezing.



• Sand flies 



Q. In which of these countries can you not get 
infected with Leishmania? 

 

1. Spain 
 
2. Denmark 
 

3. Ethiopia 4. Iraq 

Vorführender
Präsentationsnotizen
Leishmania is transmitted by sand flies. In countries where the temperature is too low, such as Denmark, sand flies cannot survive and so there is no leishmaniasis. However, leishmaniasis is found in Mediterranean parts of Europe, such as Spain, and in southern parts of the USA, such as Texas. With global warming creating a warmer climate the areas at risk of leishmaniasis will increase.



• Leishmania is transmitted by sand flies. In 
countries where the temperature is too low, 
such as Denmark, sand flies cannot survive 
and so there is no leishmaniasis. However, 
leishmaniasis is found in Mediterranean parts 
of Europe, such as Spain, and in southern 
parts of the USA, such as Texas. With global 
warming creating a warmer climate the areas 
at risk of leishmaniasis will increase. 
 



Q. How can you protect yourself from getting 
infected with Leishmania? 

 

1. Get vaccinated 
 
2. Take vitamin 
supplements 

 
 
 

3. Wear sunscreen 

 
 
4. Sleep under a bed 
net and use insect 
repellent 

Vorführender
Präsentationsnotizen
<="" span="">The only known way to protect yourself against developing leishmaniasis is to wear insect repellent and sleep under a bed net. This prevents you from being bitten by a sand fly carrying the parasite. At present there is no vaccine or drugs that can prevent you from being infected.



• The only known way to protect yourself 
against developing leishmaniasis is to wear 
insect repellent and sleep under a bed net. 
This prevents you from being bitten by a sand 
fly carrying the parasite. At present there is no 
vaccine or drugs that can prevent you from 
being infected. 



Q. Which cells of your body does Leishmania 
infect? 

 

1. T cells 2. Red blood cells 

3. Nerve cells 4. Macrophages 

Vorführender
Präsentationsnotizen
Once a sand fly carrying a Leishmania parasite bites you, the parasite is taken up by immune cells called macrophages. If the macrophage does not manage to kill the parasite then it starts to multiply inside the macrophage and causes disease such as lesions and in the worst case it can be fatal.



• Once a sand fly carrying a Leishmania parasite 
bites you, the parasite is taken up by immune 
cells called macrophages. If the macrophage 
does not manage to kill the parasite then it 
starts to multiply inside the macrophage and 
causes disease such as lesions and in the 
worst case it can be fatal. 

 



Thank you for your 
attention 
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