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Tropical Diseases 1990

Many people in the tropics suffer from poor nutrition, poor living conditions and a poor
environment —and from the poor health that such conditions bring. They therefore suffer
most of the diseases that affect mankind throughout the world. Butoni top of thisburden, they
rmust endure the heavy consequences of diseases specific to their situation: the so-called
tropicaldiseases.

Thesediseases—suchas malarie, schistosomiasis, lymphatic filariasis, Chagas disease, on-
chocerciasis, leishmaniasis, leprosy and Africansleeping sickness—cause tremendous pain
and suffering, from deformities to blindness, brain damage and death.

As Dr Hiroshi Nakajima, Director-General of the World Health Organization, puts it,
"beyond theirtoll of individualillness and death, these tropical diseases impede national and
individual development, make fertile land inhospitable, impair intellectual and physical
growth, and exacta huge cost intreatmentand control progratmmes”.

Tropical diseases were once considered diseases of the rural poor. They stillare; buttoday
they arealso becoming diseases of development, closely associated with people's need to eamn
income— for example, withthe recentmassive migration from rural tourban areas, and with
new irrigation and mining projects. The diseases have become "the diseases of the new
frontier”: thediseases which rob people of their hope.

Norare thesediseases confined tothetropics. Tourism, trade, business travel and immigra-
tionare bringing cases of thediseases into the industrialized world, where healthsysterns are
unused to diagnosing them. Diagnoses often come too late, and case fatalities are unaccepta-
bly high. Tropical diseasesshould therefore be matters of global concern. They havebeen
of the highest priority to the World Health Organization fromits very firstdays of existence.

Buttropical diseasesare tenaciousand have not easily given ground. Therehavebeensome
successes: forexample, sincethe 1950s, alaria has been eradicated fromareas inhabited by
1.5 billion people, and mortality has been widely reduced; leprosy is declining in some
countries because of the use of an effective new treatment; river blindness hasdeclined in
West Africa because of control of the blackflies that carry the parasite, and should decline
further because of an effective new drug; Chagas disease vectors are being effectively
controlled in Brazil and other parts of Latin America.

Yet even with these and other successes, the control of tropical diseases is nowhere near

complete. Almost half a billion people still suffer fromthem. Existing tools for treatment and

control need to be more widely applied, and new tools need to bedeveloped. Advisingon

theuseof existing tools, and the development of new ones, aretwo of the tasks of the WHO
Division of Control of Tropical Diseases (CTD) and the Special Programme for Researchand
Training in Tropical Diseases.




The Special Programme for Research and Training in Tropical Digeases (TDR) — co-
sponsored by the United Nations Development Programme, the World Bank and the World
Health Organization — was conceived in response to a 1974 plea by the World Health
Assembly foran intensive effort to develop improved techniques for the control of tropical
diseages. TDR has two interdependent objectives: to coordinate and support scientific
research aimed at developing new or improved approaches to diagnosis, patient care,
treatment and control, and to strengthen (for example with training grants and institutional
support) theresearch capabilities of endemic countries. TDR links some 5000 scientists in 135
countries, North and South, in a globally integrated scientific effort to achieve these
objectives.

The Division of Control of Tropical Diseases (CTD) was established in January 1990, by

uniting previously separate control activities for thedifferent diseases into one programune.

Thus, support of control activities will be strengthened and coordination improved. The

mandate of CTD isto developat global, regional and country levels strategies for the control

of tropical diseases. Itcollaborates closely with TDR and helps promote theuse of research
findings emanating fromthis programme. CTD evaluates, adaptsand makes available to the
countries concerned existing or newly-developed control technologies and collaborates in
drawing up practicable, manageable and sustainable strategies. Italso encourages each

affected country to establish a comprehensive control programme suited to its individual

requirements. CTD will concentrate its efforts on thecountries in greatest need for control-

ling tropical diseases toimprove their chances of development.

Human commitment and resources are the most important features of TDR and CTD.
Human commitment and resources arerequired of the world, if tropicaldiseases are notto
become the great neglected diseases of mankind, Theaim of thisreportisto demonstrate why
that commitment and those respurces are so necessary.
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Malaria

Malaria remains the most important of the tropical diseases - widespread throughout the

tropics, butalso occurring in mavy temperateregions. Thedisease exacts a heavy toll of illness
and death - especially amongst children in endemic areas. It also poses a risk to business

travellers, tourists and immigrants, and imported cases of malaria areincreasingly seen innon-
endemic areas such as Europe and North America. Epidemics are frequent in rural areas expe-

riencing intense economicdevelopment. Treatment and control have become more difficult with

thespread of drug resistant strains of malaria, and insecticide resistant strains of the mosquito

vectors,

Causativeagents: Single-celled protozoan parasites of the geruis Plasmodium. Fourspecies infect
man:

P. falciparum -throughout tropical Africa, Asia and Latin America

P.vivax- worldwide in tropical and some temperate zones

P. ovale - mainly in tropical West Africa

P.malariae- worldwide but very patchy distribution

Estimated number of people infected: 267 million
Estimated number of clinical cases: 107 million per year
Estimated mortality: 1-2 million per year

Number of countries affected: 103

Number of people considered atrisk: 2100 million

Approximate distribution of malariousregions
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Malaria parasites are transmitted from
infecied people to susceptible people
by the bite of female Anopheles Research Prioritles
mosquiios in
Malaria
Chematherapy
+ develop newantimalarial drugs
+ improve clinical usage of existing
drugs and drug combinations
+ develop accurate ways to monitor
drugresistance
+ improve patient care through better
understandingofdisease
pathology
Vaccine Development
Transmission: Malaria parasites are inoculated by the bite of infected + transmission blocking vacsines
female mosquitos of the genus Anopheles (male mosquitos do notbite), + vacaings to preventinfection
The parasites multiply remendously inthe iver and ininfected red blood + vacsings lopreventdisaase
cells. Vector mosquites beeoms infected by feeding on the blood of
infected people, and the parasitesthen undergo another phaseof reproduc- | Epldemiology and Vector Control
tion in the infecied mosquito. + lieldevaluation of new control
Clind . L .o approaches
inical symptoms: Malaria begingagaflu-like illness 8-30 days after the " )
infected mosquito bite. Typical cycles of fover, shaking chills and | 2858sSdrug sensitivityofdifferent
drenching sweats may then develop. The periodicity of these cycles _ Parasilé sirains
dependson the matariaspecies, coinciding with pacasite mudtiplicationand » improve diagnosticmathods
red bicod cell destruction, Falciparum malaria may notshow thiseyelic | * veelorincriminationand control

patiern and can be fatal if untreated or if treated with insufficiently \_  methods J
effective drugs (death may be due to parasitized red cells blocking the
blood vessels supplying the brain — cercbral malaria —or damage to other vital organs).

In many parts of Africa, where malaria has long been highly endemic, people are infected so frequently that they
develop adegree of acquired immunity, and may become asysmptomatic carriers of the infection, This is reflected
in the estimated number of people infected (267 million) compared with the estimated number of clintcal cases of
malaria{107 million peryear). Epidemics of clinical malaria are often associated with numbers of non-immune people
moving tohighly-endemic areas (eg. in search of work) where they quickly succumb to the infection.

Qwverthe 1ast few yeurs, epidemics oratypical increases inmalaria incidence have been reported from several areas,
including the Amazon region, Ethiopia, Madagascar, Sri Lanka and the Solomon Islands.

4 Control Prlorities ™ Prevention and Treatment: (1) Avoidbitesof ano-
In pheline mosquitosby wearing clothing which limits

theamount of exposed skin, and through the use of re-

Malarta pellents, mosquitonets, fumigantcoilsorinsacticidal

+ Provide early diagnasis andreatmentofalinical malariate |  SPrays. (2) Whenexposure isinevitable, use prophy-
all affected populations, with particular focus on groups at tacic drugs suchas chloroquine ar, in areas of high

; ; : - transmission of resistant falciparom parasites, meflo-
highest risk of fatal malaria (eq. children, refugees, forest quineordoxycycline®. (3) Treatsuspecied or con-

workers). : . : :
* Apply recent clirical research finding toimprove the mﬁ;’,ﬁ;‘ﬂfﬁ,‘;"};‘}fa‘;’ m;&iﬁﬁgﬂﬂg E‘;’ﬂff‘;
managementol severe and complicated malariainhospitals  can develop within hours, Drugs effective against
+ Promate personal protection measures (bednets, ete.) to local parasite populations mustbe used; such drugs
reduce man-vectorcontact. may include chloroquine, quining, mefloquine, ar
« Implemert cost-effactive vectar control activities halefantrine, depending on resistance pattems in the
wherever appropriats. area where the infection was contractaed.
+ Developand support a core of malaria spacialistsin _Inendemic areas, malariaconirol relies on diagno-
endemiccountriestoimprove planningandmanagement | Si8 and prompt treatment of infected people, plus
\__ ofaperational programmes againstmalaria. J g‘g::.“rgs;g;:gi“:; ?:ig;‘;‘lom?ggisgm‘;gmg;

include spraying houses with residual insecticides, and modifying aquatic breeding sites to make them unsuitable for
development of anopheline mosquito larvae,

[*note, several strains of Plasmodium avg resistant to ongor more antivalaricl drugs. Thusno prophylactic drugcan guarantes
protection]




Schistosomiasis

Schistosomiasis is also known asbilharzia orbilharziasis aftergerman pathologist Theodor
Bilharzwho first discovered the parasites in Eqypt in 1851 . The infection is widespread with
a relatively low mortality rate butveryhigh morbidity rate- causing severe debilitating illness
inmillions of people. Itis often associated withwater development projects, such as dams and
irrigations schemes, where the snail intermediate hosts of the parasite breed in water where
people swim, wash and fish,

Causative agents: Trematode flatworms (flukes) ofthe genus Schistosoma, transmitted from
infected snails.
S.mansoni - Africaand Latin America
5. haematobium-Africaand the Middle East
5. japonicur -SE Asia and parts of Western Pacific region
(also S. intercalatum in small foci in Africa, and S. mekongi
inthe Mekong river basin of SE Asia)

Estimated number of cases: 200 million

Estimated mortality rate: <200000/ year

Number of people considered atrisk: 500-600 million
Number of countries affected: 76

Main areas of schistosomiasis transmission
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Schistosomes are transtmtied fromm m-
fected people to susceptible people via
intermediate stages developing in
aquaticsnails

ResearchPrioritles
in
Schistosomiasks

Biochemistry and Chamotharapy
= improvedunderstanding of drug
actionand drug resistance
» rational design of newdrugs
+ biochemical mechanisms under-
lying pathology

Epidemiclogy and Snall Control
+improvedmethods for diagnosis
=drug delivery systems
«community participation and

improvedwaler supplies
+ snall population bology

Vaccine Davelopmeant
Transmission: In water, larval stages of schistosomes (known as - analysmofhurpan immune
cercaria) are shed from infected snails and penetrate the skin of . r?‘?hmnisesnt‘;”zfﬁc“%"n i
people in the water. The snails become infected by another larval A " g;iig ang 2:: one
stageof the schistosome (kmown as miracidia) whichhatchfrom eggs . dg‘;%l opment of%a coinestn

passed in the urine orstool of infected people. Schistosomahaema-
tobiurm is mainly transmitted by Bulinus snails, S. mansoni by Bi-
omphalaria, and S. japonicum by the amphibious Oncomelania.

counteract morbidi
\_ Yo

Clinical symptoms: Adulfmale and female schistosomes live togetherinblood vesselgof different organs;
they release egps —some of which are passed cut in the urine (8. haematobium) or stools (5. mansoni, S.
Japonicum), but some eggs become lodged in the tissues. Reactions to schistosome eggs lodged in the
tissues are the cause of disease in schistosomiasis.

Inurinary schistosomiasis (dueto 5. hagmatobium), damage to the urinary tract is revealed by blood
inthe urine. Urinarion becomes painful and there is progressive damage to the bladder, ureters, and then
1o the kidneys, Bladder canceris quite common in advanced cases.

Intestinal schistosomiasis (due to S mansont, §. japonicum or 8. mekongl) is slowerto develop, There
isprogressive enlargement of the liverand spleen as well as damage to the intestine, due to fibrotic lesions
around the schistosome eggs lodged in these tisswes and hypertension of the abdominal blood vessels,
Repeated bleeding from these vessels leads toblood in the stools, and can be fatal,

4 "\ Prevention: Avoid contact with streams and
Control;rlorltles ponds where infected snails live. Neverdefae-
cate or urinate in or near open waters, so that

Schistosomiasls snails haveless chance of becoming infected.

+ Supportiordevelopmentot national control plans specificfor

particular endemic situations. Treatment: Metrifonate (cheap, butrequires
3 spaced doses, onlyeffective
« Preventmorbidity and reduce transmission by systematic apgainst S, haematobium)
drugtreatment of infected people. Oxamniguine (single dose, but
o . only effective against S,
+ Healtheducation to discourage people from urinating and mansoni)

defascating it or near open waters. Praziquantel - effectiveina

+ Encourage and supportthe use of simple diagnostic tests. ;ﬁ;f:szﬁzgamﬂ all speciesof
(eg. indicatorsof haematuriafor 8 hasmatobium

\_ infection) J




Filariasis

Filariasis affects the lives of abillionpeople, mainly in Africa, Asia and to a lesser extent in Latin
America. The different types of filariasis are rarely life-threatening in themselves, but cause
chronic suffering and disability. Lymphatic filariasis can lead to hugely swollen limbs («
condition known as elephantiasis)while onchocerciasis can lead to blindness.

Causative agents: Parasitic nermatode worms of the family filariidae. Twotypesareof particular
importance - onchocerciasis (also knownas river blindness) due to Onchocerca volvulus transmit-
ted by Simulium blackflies, and lymphatic filariasis (also known as elephantiasis) due to Wuch-
ereria bancrofti, Brugia malayi or B. timori, which are transmitted by various species of mosquito.
Wuchereria is mainly transmitted by Culex quinguefasciatus and some species of Anopheles, while
Brugia is mainly transmitted by species of Mansonia mosquitos.

lymphaticfilarinsis  onchocerciasis

Estimated number of cases: 90 million 17.6million
{including 326 000
peopleblinded)
Numberof countries affected: 76 M

Number of people atrisk: 905 million S0 million

L ﬂ
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Main areas of filariasistransmission
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Crehocerca trans- Resoarch Prioritles
mitted by Simulinm In
blackflies Filarfasis
Chemotherapy
+ developaneffective drug

againstadultfilariae
= assess the role of ivermectin

ﬁ(

againstlymphatic fitariasis
Wuchereria and Immunelogy
Brugia wansmit- + improve diagnostic techniques
ted by mosquites » determine ways to predictwhich

people are maost likely to
develop severs dissase

Epidemiglogy and Vector Control
* frialzof pandidate drugs and new
Transmission and Symptoms: Infective larvae of Wichereria and- treatmentregimes
Brugia are transmitted to man through the bite of infected mosquitos. » newvectorcontrol approaches,
Theydevelopas adultworms (macrofilariac) inthe afferentlymphatic | including biological methods
vessels, causing severe inflammation of the lymphatic system. Adult
Wuchereriaare oftenlodged in the lymphatics of the spermatic cord, causing scrotal damage and swelling,
Elephantiasis - painful disfiguring swelling of the limbs - 15 a classic sign of late-stage disease. The adult
wortns can live for many vears, giving rise to large numbers of larval forms (microfilariag) which ¢ircu-
late in the lymphatics and blood where they can be taken up by appropriate species of blood-sucking
mosguito,

In onchocerciasis, infective larvae are transmitted through the bite of infected Simulium blackflies.
Adult worms developinsubcutaneous nodules, releasing large numbers of micro- filariae into the surround-
ing tissues. Mostofthe pathology of onchocerciasis results from the migration of microfilariae into the skin
and eyes, leading to intense itching and disfiguring dermatitis, and ocular damage including blindness.

4 ™\ Preventionand Treatment: Inmuchof West
Control Prioritles Africa, transmission of Onchocerca has been
in greatly reduced through the activities ofthe 11-

Filariasis nation Onchocerciasis Control Programme
{OCF). This has mainly involved regular re-
Onchocerciasis lease of biodegradable insecticides into the riv-
» Large-scale use of ivarméctinto treat infected peoplein ers to destroy the Simulium larvae. More re-
endemic areas, and so eliminate the risk of disease- cently, a newly-developed microfilaricide -
induced biindess. ‘ ivermectin - has been introduced to treat

= Whenever appropriate, cantral of blackfty vectors by use of infected people and halt the progression of dis-
biodegradableinsecticides to kill blackflylarvaeintheir gase,

rivering breeding sites. Lymphatic filariasis has for many yearsbeen
treated withdiethylcarbamazine (DEC), but this

Lymphatic Filariasis drugis not always easy to administer and ofien
« Mags reatment ofinfected pecple (using disthylcarba- hasunpleasant side-effects. Ivermectinisnow
mazine atpresent) io reduce morbidity. entering field trials against lymphatic filariasis

+ Reduce man-vector contact, espacialty by use of inNE Brazil and parts of Africa, India, SE Asia

insecticides and improvedsanitationinurban areas. and the Western Pacifi¢ region. Transmission
S of lymphatic filariasis can also be reduced by
avoiding mosquito bitesinendemic areas (eg. using repellents, bednets, insecticides) and, since important
mosquito vectors such as Culex quinguefasciatus often breed in polluted urban waters (such as blocked

draing and sewers), urban sanitation can make an important contribution to reducing the risk of this discase.




African Trypanosomiasis

Africantrypanosomiasis orsleeping sickness is a severe disease, often fatal if untreated, due

to trypanosome parasites transmitted by tsetse flies. The disease occurs in scattered foci

throughout the subsaharan tsetsebelts of Africa - anarea of some 10millionsq km. It is closely

related to awidespread cattle infection known as Nagana, which restricts cattle rearing inmany

areas of the continent. Although sleeping sickness claims relatively few lives today, the risk of
severe epidemics means that surveillance and active control measures must be maintained

throughout the endemicareas.

Causative agents: Protozoan parasites of the genus Trypanosoma, transmitted by tsetse flies.
Trypanosoma brucei rhodesiense occurs mainly in East and southern Africa, with T b. gambiense
mainly in Westand Central Africa. A third subspecies, T b, brucef is responsible for the eattle
disease, Nagana, but does not infect man.

Estimated number of cases: 25000 per year

Number of countries affected: 36

Number of people atrisk: 50million

Main areas considered atrisk for African trypanosomiasis
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Research Priorlties
. . |n
African frypanosoimnes transmit-
ted by the bite of tsetse flies Afrlcan Trypanosomiasis
Immunology and Pathology
+ improveddiagnosis of active infection
Reservoirhosts, « improved patientcars through
l especially benerur}derﬁtandingpf
. cattle, pigs and susceptibifity to infectionand
large ruminsnts pathology of disease
are also Ipor-
tant sources of Chemotherapy
Erypanosomein- + improve drug delivery and freaiment
faction for setse « strangthen facilities for clinical
flics research
» rational designofnewdrugs

Epidemiclagy and Vector Controt
+ isetse population modelling
» improved trappingtechniques

Transmission and Clinical Symptoms: Cattle and otherlarge for tsetse fies

mammals are important reservoirhosts of trypanosomes, Tsetse « improvedmethodsfor surveillance
flies can acquire a trypanosome infection by feeding on these programmes

infected animals-—oronaninfected person. The trypanosomes « community participationinisetse

are then injected into the blood through the bite of an infected \_ control p,
tsetse flics when it feeds again. The trypanosomes thenmultiply

and invade most tissues.

In humans, infection with African trypanosomiasis leads initially to malaise, lassitude and irregular
fevers. This is followed by a range of symptoms including headache, anasmia, joint pains and swollen
tissues, progressing, as the parasites invade the central nervous system, tomental deterioration, comaand
death. T.b. rhodesiense infectionisusually acute, causing severe symptoms and death within a few days
orweeks; gambiense infection tends 1o progress more sfowly.

¢ ™\ Prevention and Control: Controlof African .
Controlpriorities sleeping sickness relics mainly on systeratic

In surveillance of the population at risk, and treat-

Africantrypanosomlasis mentofdiagnosed cases. Inaddition, reduction -
of the tsetse fly vectors has an important role,
+ Regutar medical surveiliance of the population atfisk— especially against the rhodesiense formofthe
diagnosis, followed by hospital freatmentof confirmed disease (and against the cattle discase,
tases. Nagana). In the past, this has involved

- i o extensive bush clearance to destroy the flies
+ Ensure availabilityof diagnostic kitsand drugs for reatment | fyrending and resting sites, and widespread use
ofingecticides. More recently, efficient traps
have been developed, that can keep tsetse fly
populations downto very low levels,

Treamment of A frican sleeping sickness has
always been difficult, especially in the later
« Encourage appeopriate land use tominimize the range of stages of the disease (ie. with central nervous
\_ breeding resting and feeding sites for tsetse flies, Y, system involvement). Pentamidine is not ¢f-

fective against latc-stage disease and some

parasite strains are now resistant toit. Suraminmust be administered intravenously and canhave adverse '
side-effeets. Melarsoprol — an arsenical drug developed inthe 19405 —isused againstlate-stage discase |
{although some resistant strains have been reported) butmelarsoprol often incurs serious side-eflects —
sometimes fatal, Very recently, anew drug originally developed as an anticancer agent—DFMO (also
known as cflomnithine) — has given very promising results in field trials against gambiense infection, but
seems much less effective against the more virwlent rhodesiense form.

» Reduce contact between humans andtsetse by using
1setse trapsand selective Insecticide applications o
reduce tsetse numbers, togetherwith vegetation clearance
toremove tsetse resting and breeding sites,




Chagas disease

{also knownas South American rypanosomiasis)

Chagas disease, which occurs only in the New World, gets its name from Dr Carlos Chagas - a
Brazilian doctorwho first described the disease in 1909. Rema rkably, he also worked out the
parasite's life-cycle, and identified the insects that transmit it and some of the small manmals
that can act as reservoirhosts. He also made major contributions to studying the nature of the
disease and how to prevent its transmission. Regrettably, the disease remains incurable,
although transmission can be successfully interrupted by control of the insect vectors inhouses
and peridamestichabitats,

Causative agent: a protozoan parasite called Trypanosomta criezi, transmitted by
blood-sucking ‘assassin bugs' (subfamily Triatominae).

Estimated number of cases: 16-13 million
Number of countries affected: all of Central and South America (occasional cases

in southern TJSA)
Number of people atrisk: 90million

J
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O Trypanosomacruzi wansmitted in the
facces of miatominabugs
Research Priorities
‘ In
Damesticdogs, Chagasdisease
cats and other
smallmammals | | i demiology and veetor Control
oftrypanosome = field evaluation of new vactor
infection for contral methods
Triatominae * community participationin
bugs. However, surveillance and control
birds arerafiac-
tory to T cruzi Diagnosis
+ standardize current methods of
serodiagnosis
« improved methods for diagnosis,
manitoring reatment and
evaluafing control activities
+ improved testing and treatment
Transmission: Trypanosoma ¢ruzi is transmitted by large blood- methods to praventtransmission
sucking 'assassinbugs' ofthe subfamily Triatominae. These insects by blood transfusion
(similarto large bedbugs) commoniylive inthe cracks and crevices
of poor-guality houses in most rural areas of Latin America. They Tfeﬁnm"wfa"gﬁg:g 'ﬂf;m hbetier
emerge from their ¢racks at night to bite and suck blood from the uril)c.;g ¢ stgi dingot pathollt‘)%y
sleeping occupants, However, the parasites are not transmitted inthe + bagic parasitological studies fo find
bite of insect. Instead, they are deposited with the insect faeces onto newways for disease treatment
the skin. Scratching the bites probably helps the parasites penetrate k and prevention p,

and enterhe bloodstream,

T cruzican also be ransmitted by blood trangfusion from infected people - this is increasingly a problem

in blood banks and hospitals in some arcas,

Clinical symptoms: Oficn, there isis asmall sore at the bite where the parasites entered the body. Ifthis

siteis ground the eye, that eyelid can developamarked swelling (known as Romafia's sign). Withinafew

days, fever and swollenlymph nodes may develop, sometimes making the early stages of infection appear
like malaria. Thisearly acuic phase ofinfectioncan be fatal, but more usually the patient survives toenter
asymptomless phase which maylast many months or years. During this period however, the parasites are
invading most organs of the body, 50 that chronic symptoms eventually develop - often involving
irreversible damage to heart and intestine. Insuchcases, the patient becomes progressively weaker, and

may die from heart fajlure.
4 Control Prlorlties A
in
Chagasdisease

+ Large-scale use of residual insacticide formulations inbug-
infested housaes and paridomestic habitats Inendemic areas.

+ Health education to ingrease public support forvactor control
programmes, encourage people to keep their domesticanimals
outside their houses, and sustaincommunity-based vigilance
schemesto advise control services of any reappearance ofbug
vectorsintheir houses.

+ Housing improvement schemes to reduce the likelihood of bug
colonization of houses inendemic areas.

+ Systematic control of bload banks to avoidtransfusional
trang mission of Chagas disease (and other blood-borme

\_ diseases such assyphilis, hepatitis-Band AIDS). .

Prevention and control: For practical pur-

poses, chronic Chagasdisease isincurable (two

drugs, nifurtimox and benznidazole, can be
used forveryearly infections, but early diagno-
sis is difficult and adverse side-effects can
occur). Moreover, because T. cruzi antigens
may stimulate autoimmunity (immune attack
on host tissues) the likelihood of a gafe effective
vaccing now scems very remote, Control there-
fore relies oninsecticides tokill the triatomine
bugs in houses, together with programmes of
health education and low-cost housing im-
provemennis to render houses unsuitable for
colonization by the bugs.

For the aveller, Chagas disease can be
avoided by notsleeping in infested houses, and,
iftloodiransfusionis required, using blood that
hasbeen treated withablue dye (erystal violet)
that eliminates the parasites from stored blood.
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Leishmaniasis

Leishmania parasites get their name from W.B,Leishman who developed in 1901 one of the
earliest stains specific for this type of parasite. They are widespread in the New World and Old
World (but not in SE Asia), and human infections arc still found in many parts of Europe such
as France, Italy, Greece, Malta, Spain, Portugal, Turkey and southern USSR, Although generally
known for causing disfiguring lesions, epidemics of visceralforms of leishmaniasis have caused
thousands of deaths.

Causative agents: Parasitic protozoa of the genus Leishmania, transmitted by infected sandflies.
Several speciesand subspecies infect man, leading to symptoms ranging fromsimpleself-healing
skin ulcers {eg. due to Leishmania major) to severe life-threatening disease (¢g. visceral leishma-
niasis, known as Kala-azar, dueto L. donovani).

Estimated number of cases: 12 million
Number of new cases per year: >400000

Number of countries affected: 80
Number of people atrisk: approx. 350 million

T

. Main areas where forms of leishmaniasis are transmitted
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Leishmania parasites ranamitted by @
the bite of phlchotomine sandflies 3
Research Priorities

i
Lelshmanlasis

Resarvoir
hosts, particu-

1;:}3; dogs, ¥ || Epidemiotogy and Diagnasts

sallmarmals + davelopmentandevaiuation of
are also impar- diagnostic tests forvisceral
tant sources of leishmaniasis

Leishmaniain- « interaction between [ eishmania
fection  for

sandflies. and HIV
Vaccine Development

» field trials of candidate vaccines
against cutaneaus leishmaniasis

« developmentof defined and

Transmission: Most forms of leishmaniasisare originally infections of small recombinantvaccinesagainst

mammalg (known asregservoir hosts) which play a majorrole in the epidemi- cutaneous and visceral leish-

clogy of this disease. Man becomes infected through the bite of infected maniagls

sandflies (subfamily phlebotominae) - tiny sand-coloursd biting fliesthatbreed. | Chemotherapy

in moist soil, for example in forest areas, caves, or in the burrews of small + basicbiochemical studies

rodents. Old World forms of Leishmania arc transmitted by sandflics of the |« newlreatmentregimes art

genus Phieboromus, while New World forms are mainly transmitted by combinationchematherapy with

sandflies of the genus Lutzomyia. The sandflies become infecied by feeding existingdrugs

from infected reservoir hosts or from infected people, » evaluation of topical treatments for

Inthe mammalian host, Leishmania pacasites invade cells called macroph- cutaneous leishmaniasis
ages, where they multiply to eventaally tupture the cell and invade more « davelopmentof new drugs
macrophages. . /

Clinical symptoms: About 20species and subspeciesof Leishmania are known to infect man, Eachcausesadifferant
range of symptoms. The mosteommon infection, duc toL. major in Africa and Asia, leads to one or more simple skin
lesions (with local names such as Baghdad uleer’, Delhiboil, bouton d'orient’). These generally healafter afaw weeks
or monthsto leave unsightly scars. In South Amenca, mucocutaneous leishmaniasis (eg. due to L, braziliensis) also
begins with simple skinuleers, but these can spread to give hideous tissue destruction - especially of the nose and mouth,
Visceral leishmaniasiz (cg. Kalaazar, duetoL. donovani}is alsoa serious disease, usually fatal if untreated. Common
symptoms include fever, malaise, weightloss, and then anaemia and swelling of spleen, liver and lymph nodes.

™ Preventionand treatment: Simplecutaneons leish-

[ Control priorities maniasis will usually heal withoufu'eaunent,leaving
In the person immung to further infection with that

Lelshmanlasis species of Leishmania. Thus, in many parts of the

+ Improve reponting of disease distribution, prevalence andhealth | Middle East, infections are deliberately encouragedon
impact the buttocks of babies in order (o immunize them
against further infections (thus avoiding disfiguring
* Promote passive and active surveiltance ofthe populationat | scars on the face), However, other forms of leishma-
Tisk—diagnosis, folowed by drug treatment of infected patients | niasisareextremely difficult to treat, usually requiring

. alongcourseof pentavalent antimony drugs (Glucan-
* F:;g;‘gifggggnwﬂg%n;% ?;%ﬁz'-t';es againstvectors and time or Pentostam) and sometimes the antibiotic am-
— vector conrol by spraying houges with ingecticides 522:;1 g;z&&s;g:ﬂ%z‘;ﬁréﬂg?J(;;L;ﬂ:llgr:ts

(especially for urban loms of ieishmaniasis) - o , <
— destructionofin resarvair ho iallvsmalt or inseeticides). Many forms of leishmaniasis are
destructonof niectedreserval Mosts (especialy Sal | lated to specific human activities thatbring man i

rodents in areas of cutaneous leishmaniasis anddogs . 5 X
visceral leishmaniasis rectly into contact with sandflies, Forexample, cuta-

negus infections known as ‘chiclerg’s uicer’ in Latin
« Promote training of health parsonnelat variouslevels, Inall America is particularly associated with forest workers
\ aspects of case recognition, diagnosis, treatmentand cuntmh} who encounter sandflies while collecting latex from
chicle trees (to make chewing gum).
Insome areas (such asthe Mediterranean region, parts of the Soviet Union and China, and periurban districtsof other

endemic regions) theriskcof Jeishmaniasis transmission isreduced by destroying infected dogs and other reservoir hosts,
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Leprosy

Leprosy issometimes known as Hansens diseaseorHanseniasis, afterNorwegian physician Ar-
mauer Hansen who in 1873 first identified its cause. Because of its psychological and social
effects, leprosy is referred to inmany languages as'"the big disease.”

Causative agent: aslow-growing bacterium called Mycobacterium lepraz (related
to M. fuberculosis, the cause of TB)

Number of cages: 3.9million officially registered cases in 1989
10-12 million estimated total

Number of countries affected: 121 with morethan 100 registered cases

Number of people atrisk: 1600 million resident in endemic areas

Taud 0 privalance pour 1000

7] <o K4

fo]or-as
[ R E
Fla - 48 Prevalence of registered leprosy cases
8 - 83
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\\_ — [ Pii oy stonndes disponibles /




17

s "
Leprosy believed tobe Research Priorities
transmitied matnly in
through nasal dis-
charge from infocted Leprosy
people

chamotherapy

+ lodevelop newdrugs

« joimprove treatmentschedules
withéxisting drugs {inciuding
operational regearch)

= todevelop new methods for
seregning candidate drugs

immunclogy
« toimprove diagnostic methods
+ o develop vageines
» founderstand how best o use

f ot s _ vaccines {including possible
Transmission: Humans seem io be the only natral hosis of M. immunotherany)

leprae®, The bacterium is believed to be transmiticd mainly from the .
nasal digcharge of infected people , but might also he trangmitted by K tggg‘t;e{;‘: mgﬁ:;f renve

skincontact. Inthe body, the bacteria grow mainly innerve cells and
macrophage celts in the skin. /
Clinical symptoms: The clinical course of leprosy varies from agymplomalic infections o severe
disfiguring disease. Skinlesionsmay appearandheal spontaneously. Asthediseasc progresses (usualty
overseveral years), the skinlesions may become more frequent. These lesions range from depigmented
patches - usually with loss of skin sensitivity - to multiple nodules with extensive skin thickening and
folding. Lossof sensitivity inthe skin often results inunnoticed bums orulcers. Lesions ofthe nervescan
Icad to muscle weakness and atrophy resulting in deformities, espectally of the feet and hands.

Vs ™~ Prevention and Treatment: For many
years, the only drug available against leprosy

Control Prioritles was dapsone. This drg mainly acts by stop-

in ping the bacteria from nultiplying, ratherthan

Leprosy killing them directly, Thus long courses of

treatment were necessary - often life-long,
Moreover, patients risked relapse, and dap-
« Implementthe WHO-recommended muttidrug therapyand sone resistant straing of leprosy were becom-
reduce disease prevalerce. ing widespread, With TDR support, much
more effective multidrug treatment regimes
have beendeveloped, using combinations of
dapsone with rifampicin and clofaziming.
Othernew drugs are underlarge-scale trials,
Over 2 6 million leprosy patients are now

» Detectcases earlyand prevent disabilities,

+ Strengthen national capacity for cantral thraugh raining of
health personnel ataf levels.

 Integrate leprosy cortrotwithin Primary Health Care being treated - or have already completed
SEMVICES, treament - with the maltidrog therapy (MDT)
regimes. Ofthese, 850000 have already been
» Carry outhealth systems reggarchinleprosy toimprove cured by this trcatment. Since 1987, the
performance of disease contral programmes. numberof registeredleprosy patients hasbeen
/ reduced from 5.8 million to 4.9 million in

1988 and 3. ®millionin 1989,

Prevention of lcprosy by vaccination is another goal. The tuberculosis vaccine, BCG, offers some
protection, but more effective vaccinesbased onkilled M. leprae together with BCG are now undergo-
ing large-scale field trialsinIndia, Malawi and Venezuela, Genetically engineered vaceines are alsounder
development.

* The 9-banded armadillo can be infected experimentally, and thus provides a vital source of material for research and vaccine
preparation.




Countries and Territories whare the target tropical diseases are recorded

WHO African Region Schisto= e . Luich-
Malaria | opriazis Filariasis Trypanosemiagiz | oo | Leprosy
{excluding (=100

imported Oneha | Afpican Chagas regimered
[ ] £aded)

Algeria X

Angola b

Benin

Botswana

»

Burkina Faso

Burundi

Cameroon

Cape Verde

Central African Republic
Chad

Comoros

Congo
Cote d'Ivoire

Equatorial Guinea

O I I O T O I ]

Ethiopia
Cabon
Gambia
Ghana
Guinea

LA T

£ B I B O I I I O O T

o

Guinea-Bissau

F
-

Kenya
Lesotho
Liberia

Madagascar

Malawi
Mali

Mauritania

Mauritius

Mozambique

E T I I - I

+ Mamibia

+ Mot 2 WHO member state




Matara Mo | Filarinsis | Typanosomiass | L | Leprony
EE%:::EB LF Oncho | African  Chagas (E::jgﬁt{trtd

Niger X X X X X X X
Nigeria ® X |x b x X X
Reunion b4 %
Rwanda X X X x X
Sao Tome and

Pringipe X x| b
Senegal X X |= X b X X
Seychelles X
Sierra Leone X X % X X x
South Africa X X {x) x
Swaziland x X X x
Togo x X X x x X X
Uganda x x X X X X X
United Republic

of Tanzaraa X X |x x |.ox X
Zaire % X X x x X x
Zarnbia x X X X x X
Zimbabwe X x |x x x

* 1o recent human cases




Malari Sehista- o Leish-
WHO Eastern . ‘ ‘::“::: sormidsis Trypanasomiasis | s | Leprosy
Mediterranean Region | imiaied” Chagas o ered
| ek} casea)
Afghanistan X x x
Bahrain
Cyprus X
DemocraticYemen x x x x
Dijibouti X VX
Egypt x X 4 x
Iran (1slamic Rep. of) X X x ®
Irag X X X x
Jordan x X ®
Kuwait X |
| Lebanon % X x
Libyan Arab
Jamahiriya x X X X
Maorocoo x X X X
Ornan x X x x
Pakistan X X x
Qatar
Saudi Arabia X * x
Somalia X x x X
Sudan X x x b ]
Syrian ArabRepublic X X x x
Tunisia X ® x X
United ArabEmirates by x
Yemen Arab Republic X X % ®
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WHOSoutEast | M ot | Pl Trpanesomisis | L | Lo
Asian Region impereed LF Oncho | African  Chagas v
Bangladesh % X X %
Bhutan X X
Umion of Myanmar X X x
Dem. People's Rep.

of Korea

India X X X X X
Indonesia X X X X
Maldives x x
Mongolia

Nepal X x X X
SriLanka X x %

Thailand




e canen) LF Oncho | African  Chagas caren}
AmericanSamoa X X
__Australia X
Brunegi Darassalar X o
China x X x b4 X
CookIslands x
Dern, Kampuchea x X X
Federal States Micronesia B X
Fiji X ®
FrenchPolynesia X
Cuam
Hongkong X
Japan (x}~ X
_ Kiribati
LaoPeople's Dem. Rep. X X X
Macao
Malaysia X ¥ X X
Nauru
MNew Caledonia X
Mew Zealand X
B _Papua New Guinea X . X %
H\Tﬂippines ] _Hk - X X X
Wqﬁ"‘epublicof Korea X X
Sarnoa X X
Singapore B X
Solomon Islands X x X
+Talwar, X X
Tonga L " o
Tuvaln
Varuatu x x x
Vietlam X X X

* no recent human cases
+ nota WHO member state




WHO Region ot the | Matria EAS | ptoriis | rpnasomiss | L | 7y
Americas mpore LF Oncho | African  Chagas rigiatered
Anguilla
|__Antiguaand Barbuda X
Argentina X x X X
Baharnas
Barbados -
Belize ® X
Bermuda
Bolivia x X X X
Brazil X x % X X X X
Canada X
Caymanlslands
Chile x
Colombia * X ® x X
CostaRica X X x X x
Cuba X X
Dorninica
Darminican Republic X X x X x
Ecuador X x X x X
ElSalvador x x x
French Guiana X X %
Crenada
Guadeloupe x x|
Guatermala ® X X X %
Guyana X X X X b
Hait X ¥ L
Honduras x X X x
Jamaica X
Martinique X X
Mexico X X X x x|
+Montserrat x

+ not & WHO rember state




Sehisto-

Malarid |y pyniasis
(ﬂelud{ng
imported

CamER)

Filariasrs

Oncho

Trypanosomiasis

African  Chagas

Leish-
maniasis

Leprosy
{>100
registered
Lancs)

Morthern Antilles

Nicaragua

Panama

Paraguay

Petu

PuertoRico

Saint Kittsand
Mevis

SaintLuaa

Saint Vincentand
the Grenadines

Suriname

Triradad and
Tobago

Turks & Caicos Is.

United States of
Armnerica

Uruguay

Venezuela

Virginls., British

Virginls., USA




: Filariasi farsi. . Leprog
WHOEuropeanRegmn Maleria |Schisto- Hartasis Trypanesamiasis | oo, t::(:o &
(excluding|cominsis . maniasis !

i LF Oncho [ Af Chapas registered
imported ican Chag i

_;ﬁ.lbania (x)*

Andorra

Austria

Belgium

Bulgaria Ga*
Crechoslovaida
Darmark

Finland

France X X

German Democraic
Republic

Germany, Federal
Republicof

Greece X X

+Holy See

Hungary
Iceland

Ireland

Israel ® X

Italy ® X

Lichtenstein

Luxembourg

Mal@a X

Monaoo

Metherlands

Morway

Poland

Portugal X x

Romania *

SanMaring

Spain x X

* o recent Rumin cages
+ nota WHO momber state




. pehistor P i Letghn
Malaria . Filariasis Trypanosomiasis i Leprosy
teuluding famidsts v e =100

irnprémted . registered
] Q_?_Clhﬂ African  Chagas Pt

Sweden

Switzeriand

Turkey
USSR

United Kingdom of
GreatBritamnand
NorthernIreland

Yugoslavia




