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These guidelines were proposed by a group of experts on leishmaniasis who
participated in an Informal meeting on "Regional and subregionsl approaches towards
leishmaniasis control", held in Geneva from 16 to 20 November 1987 and organized by the
Parasitie Diseases Programme, World Health Organization, Geneva, Switzerlamd. For list
of participants, pleage see Annex 1,
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1. INTRODUCTION

These guidelines were proposed by a group of experts on leishmaniasis (see Annex 1)
and are intended to assist health administrators and other health persennel involved in
leishmaniasis contrel, in the design and implementation of national programmeas,

The basic reference document for contrel in national programmes is the global report
by the WHO Expert Committee on the leishmaniases (WHO Technical Report Series - TRS -
Ho. 701, 1984), and this report should be read togethexr with the present guidelines.

In addition to providing a genersl review of the various administrative,
organizational and technical methods available, these guidelines propose a breakdown of
the complex group of the different manifestations of leishmaniasis inte 15 typical
varieties, The principles and methods for control are then described for each variety,

Each of the geographical areas for which these approaches have been selected forms
an epidemiological and ecolegical entity and, consequently, does net cerrespond with
national boundaries or WHO regional areas,

2. ORGANIZATION AND IMPLEMENTATION

2.1 Definjtiom of a naticnal plan

In the majority of countries, epidemiological information on leishmaniasis and on
past control programmes is available in published and unpublished reports. Even if out
of date or incomplete, such veports can provide information on the types of diseass,
their prevalences, epidemiological features and distributions. :

As 2 first step, a desk study should be conducted to include an analysis of the
known geographical distribution together with the most recent population census data.
These data will make it possible to establish a rough estimate of the populacion(s) at
risk. Subsequently, an inventery should be taken of the health facilities im the endemic
foci. On the basis of such studies, a preliminary estimate can be made of the number of
health persomnnel to be trained and the centres to be equipped for surveillance and
traatment,

In all cireumstances and in all foci of leishmaniasis, passive case-detection,
followed by treatment and case reporting should constitute the basis of a control
programme and the first step towards a national strategy for control. FPassive
surveillance 1s the simplest approach; it is rslatively inexpensive and easy to fit inte
the existent hezlth services at 2ll levels. The objectives are to reduce human suffering
by treating infected individuals, amd to obtain e¢rude informatiem on the prevalence and
spread of leishmaniasis. Passive surveillance will require training of medical staff by
circulars or speeial courses, and health education of the population in the endemic
areas.

Other contrel messures to be enmvisaged will depend on the type of disease present,
the expscted severity of the problem and the resources available, In some instances, s
decision on additional control measures may be taken after up-to-date information becomes
available from the results of passive surveillance.

Leishmaniasis contrel must be conducted on a long-term basies and natiocnal programmes
and their financing must be planned accordingly {(e.g., 3-5 year programmes).
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Even if most of the expenses can be covered by existing budgets by making use of
other activities and facilities (malaria control szervice for example), all reecurrent
costs must he budgeted beforehand (see budget frame, Annex 2.

2.2 Intersectoral coordination

Lelshmaniasis control involves a remarkably wide diversicy of disciplines, A
naticnal ceordinating body or advisory committes would therefore need to be established
right from the start and take part in the planning. This body would ensure
administrative as well as technical integration through either a combined or two separate
committees. All sectors concarned should he represented. TFrom the health professionals,
participants might inelude: dermatologists, paesdiatricians, malariologists and those
involved in any ongoing health programme using mobile teams, From other s¢iences,
veterinarians, mammaleogists, parasitologists, and entomolopgists should participate.

Thare should also be representatives of military authorities, universitfes and rural
development projeocts.

Such an intersecteral coeordinating bedy sheuld rewain involved in the progress and
cvaluation,

2.3 Training

It iz helpful to held naticnal or intercountry training courses on control
techniques at the start of a programme, Such courses have the advantages of being
foeated in the usual working envivemment of the trainees, of reaching many people engaged
in leishmaniasis control and of being relatively inexpensive, Trainees should receive
regular technicel feollow-up informatien by means of circulars or reprints of relevant
publications, Tt is alse useful if programme managers and heslth planners can attend
regional and international courses with a broader participation of countries.

2.4 Implementation

For the implementation of national contrel programmes, it i1s important that one
asgigned officer at the Ministry of Health be given specific responsibility for the
coordination, executien and evaluation of the programme. He/she should provide all field
workers from different disciplines with technieal circulars, information of pregress in
other similar feeci and information on changes in plans and policies, ensure an adequate
flow of supplies (reagents, drugs, insecticides), and establish liaiszon with counterparts
in neighbouring countries as well ag in more distant countriesz, Although the role szhould
he strictly technical, he/she should keep financial veports up to date and ensure
requests for renewal of budgetary requirements are made in goed time. He/she may be
invelved in approaching donor agencies. He/she should be responsible for the programme
evaluation and should report results regularly to WHO and to any appropriate regional
orranization concerned.

3. METHODS

3.1 PDiagnosis

3,11 Viscersl leishmaniasis

Preliminary diagnesis. The predominant complaints are: undulating fever, pencral

malaige and losz of weight., Common clinical signs are: non-tender splenomegaly,
lymphadenopathy, wasting, anzemia and darkening of the skin. These symptoms, whether in
combination or not, are not sufficiently specific for differentiation from malaria or
other generalized infections. Therefore, in spite of the difficulties, treatment for
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visceral lelghmaniasis should be given only after demonstrating the presence of the
parasite; c¢linical suspects and seropositives should be referred for examination te the
nearest centre with adequate laboratery facilities. Primary health ecare workers in
endemic areas must be trained to make a preliminary diagnosis, In highly endemic
situatiens with many clinical suspeetz, they should be equipped to take blood samples on
filter paper for subsequent serological examination at the nearest laboratory with
facilities,

Serological diagpngsis. Serclogical examipation is the easiest and the most
efficient screening procedure. Previously, gerology was limited either to tests
applicable in speerialized central laboratories because of the need for specialized
training and equipment (e.g., indirect fluorescent antibody, complement fixation), or to
a test simple enough for general use (Formol gel) but markedly less sensitive and not
specifie. Reliable tests are currently avallable (e.g., direct agglutinacion,
dot-enzyme-linked immunosorbent assay) which are appropriate for use in peripheral health
centres oY under field conditions. They are very convenient even for large-scale surveys
in aetive surveillance.

Parasitelogical éjagnosis‘ Confirmation of diagnosis by demomstration of the
parasite in spleen, bone marrow or lymph glend aspirates (in order of sensitivity) is a

prerequisite for treatment. Spleen puncture, however, requires strict precautions and
should only be practised by experienced medicsl personnel (see WHO TRS, No. 701, 1984,
pp. 138-139),

3.1.2 Cutaneocus leishmaniasis

Diapresais of cutaneous leishmaniasis cannot be made on the basls of cliniecal
charaeteristics only. There are many atyplcal forms and confusion may easily occur with
mycohacterial, mycotic or bhacterial infections. Parasitological diagnosis is made either
by examination of stained smears of material from the edges of the lesion or by in vitre
cultivation (see WHO TRS, Ne. 701, 1984, p. 105),

3.1.3 Mugogutaneous leishmaniasisz

"Espundia" or mucesal invelvement In Leistmania brariliensis infections usually
cccurs in patients who have a characteristiec scar, sequela of a primary cutsneous lesion,
which can serve as an indicator. Parasites arve extremely scarce in muceosal lesions and
demonstration of the parasite iz often not possible. In additien, L braziliensis i=s
difficult to grow in culture. For lack of better diagnostic evidence, elinical
diagnosis, supported by positive serolegy, must be considered as significant.

3.2 Passiye case-detection

This requires the establishment of diagnostic facilities for the detection of
lelshmaniasis in the health centres in endemic areas. It can be practised at all
levels: primary health care posts, dispensaries and hospitals. Although only patients
who are alreasdy in an advanced state of the disease with manifest ¢linical symptoms can
be detected by passive surveillance, such surveillance can congiderably teduce individual
suffering and at the seme time serve as a rough indicator of the lecal prevalence of the
disease. It can alert central levels to any fluetustions in incidence that may require
special action. Itz value as a source of epidemiclogicsl information depends on an
efficient reporting system which should be constantly supetvised and monitored. Passive
surveillance yelies on an awareness of the population of the early symptoms and of the
importance of early treatment. Health education campaigns can considevably improve the
efficiency. The permanent availability of drugs in the treatment centres is essential
and their provision free of charge an lmportant advantage.
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3.3 Active case-detection

3.3.1 Visgeras] leishmaniasis

Regular systematic screening of the population at risk is the most effective system
for epidemiclogical survelllance and esarly case-detection. It ¢anm be done by selecting
suspects on the basis of elinical signs but it is more effective by serological resting,
preferably by a methed that can be used in the field, such as the direct agglutination
test (DAT) or the dot-enzyme-linked immuncsorbent assay (det-ELISA). As in pazsive
case-detection, positive cases must be referred to appropriate centres for
parasitelogical confirmatien of diagnoszis,

3.3.2 Cutaneous leishmaniasis

Active surveillance of cutaneous leighmaniasisz iz mainly done to cbtain
epidemiolegical information. In highly endemic situations, the rates of scars and active
lesions In the lowest age groups (from birth to 10 years eold) reveal age/distribution
rates and provide information from which past incidence can be estimated. A more exact
analysis can be done by skin testing all age groups with "leishmanin” in addition to the
search for active lesions. As the test is not species specific, results must he
interpreted cautiously in areas where more than one species of Leishmania may be
transmitted to man, including species that do not cause human disease.

3.4 Treatment

3.4.1 Viszceral lelishmanizsis

The treatment of cholce 1s with pentavalent antimonials (20 wmg of Sb5+/kg body
weight for a minimum of 20 days: see WHO TRS, Neo, 701, 1984, pp. 100-102).

Patients should preferably be hospitalized, Treatment should be given under
supervision of a medical officer or of an experienced, senior nurse. HRelapses and a lack
of responsc oceur in 2-8% of the ecaszez; for szuch cases, second line drugs are
amphetericin B and allepurinel.

3.4.2 Simple cutaneous leishmaniasgis

In the 0ld World, simple cutaneous lelchmaniazis {CL) does not usually reguite
treatment as 1t normally heals spontaneously and generally renders the individual immune
to reinfection. However, multiple or disfiguring or disabling lesiens require antimonial
Lreatment.

In complicated cutaneous lesions, intralesional infiltration can accelerate cure of
#oonotic cutaneous leishmaniasis. In areas of Latin America, where there is a risk of
mucocutaneous leishmaniasis, all CL patients should be given systemic¢ freatment with
pentavalent antimonials. Ulcers should be treated against secondary infection by simple
messures like gentian violet and be protected by a dressing where possible.

3.4.3 Diffuse cutanesous leichmaniasgis

By definition, patients with diffuse cutaneous leishmaniasis (DCL) are reslistant to
all forms of chemotherapy and relapses are inevitable until "leishmanin” skin tests
become pozitive. Clinical improvement canm ugually be obtained with pentavalent
antimonials and pentamidine. Ceontrolled heat treatment (+60°C) is said to give equal or
better results.

3.4.4 Mucocutanenous leishmaniaszis

Mucocutaneous leishmaniasis (MCL) is one of the most difficult forms of
lelshmaniasis to cure. Associated bacterial or fungal infeections often have to he
treated before antileishmanial treatment with pentavalent antimonials can be started.
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The dally dose is 20 mg of Sb5+/kg body weight until 3 or 4 days after clinical cure.
To reduce the risk of drug resistanee, treatment should not be for less than 28
consecutive days. The gravity of mucosal involvement 1s assessed before treatment in
order to deeide if a prolenged schedule needs to be followed since prolonged treatment
courses can conslderably impreve prognosis, even in the most severely neglected cases.

Treatment with antimenials is usually well tolerated but, if serious side-effects
(in mest cases relsted to hepate- and cardio-toxicity) arise, it may be prudant to
Interrupt the course temporarily. If relapses occur, patients should, at first, be
treated again with an antimenizl. If response is still peor, the second line drug is
amphoteriein B. It should be given daily intravenously over several hours, beginning
with an initial dose of 5-10 mg which iz gradually increased by 5-10 mg each day until a
dose of 0.3-1 mg/kg body welght daily or three times weekly. Treatment should be
continued until a total deose of 1-3 g has been given, the exact duration depending on the
response. Treatment should always be in hospital because of the renal and cardiac
toxicity of the drug.

There is no absolute criterion for cure because of the difficulty of demonstrating
pargsites in stained smears and by culture in vitre. However, memitoring indirect
fluorescent antibody (IFA) titres in serum samples provides a valusble guide, After
apparent cure, patients should be followed up for several years, or even for life,
whenever posszible,

3.,4.5 Production and delivery of drups for treatment

Unlike cases of infection with L. major, all patients with lesions caused by
L. b. braziliensis must be treated with high dossges over & long period of time in order
te prevent possible mucocutaneous involvement at a later date, Such treatments represent
an important financial burden for many countries since the present cost of treatment is
relatively high.

Clearly, rhere is an urgent need to make sufficient amounts of antileishmanial drugs
available to health authorities at low cost, The international distribution network
established by WHO/Pan American Health Organization (PAHO) in the Region of the Americas
iz an effective step towards reliable drug delivery to Member Scates and towards
obtaining better conditlons for purchase,

In addition, it is recommended that drug manufacturers be stimulated and supported
to develop & more economic production and marketing of drugs against leishmaniasis.

3.7 ldentification of Leichmania

It iz essential to know the identity of the parasite(s) in each focus gince it has
implications for control and treatment. Routine idencification thereafter will not
always be necessary. Unknown stocks should be compared with international reference
strains (see WHD TRS, No. 701, 1984, p. 129), a service which can ba provided by
rational, regienal oy internaticnal reference laboratories (Ammex 2). At present,
cultured parasites (see WHO TRS, No. 701, 1984, pp. 133-137) are required for
identification by iscenzyme analysis. However, methods are being developed (e.g., DNA
hybridization, monoclonal antibodies) which should allow identification to be made on
small numbers of organisms in biopsies or samples from reservoir hosts or sandflies,
Appropriate documentation of the stocks is essential (see WHO TRS, No. 701, 1984,
pp. 125-128%.

3.6 Reservoir host eontrol

Control of leishmaniasis by reservoir host control has been recommended for zoonatic
visceral leishmaniasis (ZVL)} &nd zoonotic ¢utaneous leishmaniasis (ECL)., Where man is
the main reservoir host, detection and treatment of patiants are relevant te the
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reduction of transmission. In each situation, the action to be taken will depend on the
local conditions and on the resources and know-how available.

3.6.1 Man

Humans are considered to be the source of infection of L. dopovani donovani in the
cpidemie areas of North and East India and possibly Sudan and East Africa. Similarly,
L. tropica 1s thought to be dependent on humans for its survival at least in the
long-estahlished endemic foei.

Active case-detection and treatment, accompanied by messures to prevent reinfectloen,
should reduce or eliminate the parasite load, depending upon the coverage achieved.

3.6.2 Dogs

The elimination of stray and feral degs is justified for many reasons connected with
health, environment and conservation. Where ZVL exiszts, this provides additional
justification. The most effective measures are shooting or poisoning stray or feral
dogs. Shooting strays is unscceptable in many communities, in which case they must be
captured and killed. Poisoning (strychnine is commonly used in meat bait) presents
problems as non-target anlmals including birds must be protected. Concentrations of dogs
at slaughter houses or rubbish tips provide opportunities for both shooting and
pelsoning,

For example, the hygienic disposzal by burning of remains from slaughter houses and
chicken farms in Iraq led to less contaect between jackals and dogs and thus leszs
Iinfection of the latter. This was followed by a fall in the number of human cases.

Mass screening of domestic dogs iz usually done by serolegical examination of all
dogs (ELLSA, IFA test). At the same time, each dog is examined eliniecally for:
depilation, onycheogryphesiz, wasting and lymph node enlargement, Ideally all symptomatic
or sevopositive dogs should be destroyed. Domestic dogs are frequently of great value,
finaneial, sentimental or practical, and cannot be killed indiscriminately. However,
treatmeny with antimenials which provides temporary relief and reduces parasite leads Is
acceptable for particularly wvaluable animals, but probably has to be repeated throughout
life. It is not known to what extent dog populations must be reduced to eliminate or
control the parasite. Without regular mass screening, constant vigilance of stray, feral
and demestic dogs is required. Registration and licensing of dogs is helpful but
sometimes impractical.

Vigsceral canine leishmanissis contrel could, in some countries, take advantage of
the campaigns against rabies by: (1) dog registration which can provide useful
information on the composition of the canine population and its dynamics; (2) evaluation
of the health status and regular veterinary surveillance; (3) accessibility to
serological diagnosis; and (4) mobilization of community participation (owners’
responsibility).

3.6.3 Rodents

In each ZCL focus, different rodent species may be involved and the tarpget species
must bhe identified,

Rhonbomys opimus (great gerbil) is readily identifiable by its burrow system and
distinctive morphology. Burrows rcan be found by combined aerial and ground surveys.
Burrew systems can be destroyed by special deep ploughing. Another approach is to peison
the rodents by zinc phosphide (12%) mixed with whest grains and vegetable oil (2.3%)}.

The grain baits are introduced 10 em deep into the entrance of every 3.4 holes, The
anticoapulant, dicoumarsl, has a synerpistic effect with zinc phosphide. Burrows are
First treated with the anticoagulant, followed 3-7 days later with zinc phosphide. Zinc
phosphide iz very toxic to man and treated grain must be inserted into the burrows to

prevent destruction of non-target organisms.
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Complete elimination of R. opimus f£rom irrigation schemes is possible, and
reinvasion can be prevented by the construection of physical barriers (canals) and by
agricultural development.

Psammomys obesus (fat ssnd rat) burrows are readily identifiable by the halephytic
vegetation around them and by the remnants of plant materjals at the entrances, Methods
for controel of this reodent have not vet been developed; grain treated with zinec
phosphide is ineffective since P. obesus dees not eat grain, while anticoagulants are
effective but toc expensive. Methods which can be tried include ¢clearance of the
vegatation and physical destruetion of the burrows. Rodent numbers can be estimated by
counting active burrows or by direct observation in the early morning or evening since
the animals are diurnally active. Envirommental changes due to agricultural development
will, in the long term, lead to control of this rodent. However, in certain areas,
Psammomys is & protected animal species.

Meriones spp. (jirds) are difficult te distingulsh either morphologically or by the
appearance of thelr burrews; specific training is required. On the other hand, control
measures have heen developed for agricultural purposes. Anticoagulants and zine
phosphide are effective. In settlements, where M, shawi is the reserveir hest, & single
worker with an applicator to introduce the poisoned graln into burrows could centrel
Meriones. The toxieity of zine phesphide should be re-emphasized; special training is
required for all operaters,

Hyrax spp. control in the viecinity of villages may reduce East African CL
transmission. There are no protecols available for this, but one man with a shotgun
eould keep rhe neighbourhood clear, with the added benefit that crops (especially heans)
would he protected. Trapping and hand-catching are frequently employed by hunters bur
are inefficlent methods. Reinvasion may be expected so control has te be continuous,
Killing of hyraxes within 1 km of gettlemsnts should be effective in reducing
transmission; it ig not recommended to destroy these animals over a wider area. In some
countriez hyraxes are protected animals.

3.7 Sandfly control

Prevention or reduction of transmissien by measures directed against the sandfly
vectors may constitute an impeortant compeonent of leishmaniasis control in certain
situations.

3.7.1 Chemiecal contral

Insecticides have played a signifiecant role In the control of sandfly vectors,
sometimes as a side-benefit from the control of vectors of other diseases, especially
those of malarla. Phlebotomus papatasi in Bihar, India, seems to have developed
resistance against DDT and it iz necessary to determine the susceptibility status of this
vector (kit available from WHO),

Residual sprayving. Indoor residual spraying is & simple cost-effective method of
contrelling endophilic vectors and can have a leng-lasting effect depending on the
insecticide, the surface treated, the dosage and methed of spplication. DDT remains the
insecticide of choice for its low cost, high efficacy, long residual action and relative
safety when used for indoor residual treatment. Depending on the vector’s flying and
resting habits, not only the amount of insecticide and the extent of the operations but
alsc the expenses can be considerably reduced. In some instances, only a few shelters
around a positive house(s) will require spraying, or only parts of the interior surface
of shelters, as for example up to a certain height (3 m in north-east Brazil), the
entrance hallways, sleeping areas, around doors and windows, etc.

If a partly exophilic or peridemestic vector species is invelved, outer surfaces of
shelters, crevices in stone-walls and other potential outdoor resting sites should be
sprayed as well.
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Seclective outdoor resldual spraying of tree tyunks and branches or other preferred
resting sites such as termite hills has also been used in attempts to control sandflies.
Community participation by using village spraymen is a possibility, such participation
having salreasdy been employed in malaria control preogrammes.

DDT or malathion is applied at 1 or 2 g/m2 and HCH is applied at 0.5 g/mz.
Diazinon 40 g/l (4%) can be used for treatments of garbage. DDT and HCH residues usually
remain effective for 1 year. Malathion and diszinon HTEd to be applied more frequently
{1l to 4 months and once or twlce a week respectively).

Space spraying. Space spraying by thermal fog, aerosol or mist iz directed against
resting and flying insects and is the methed of cheoice against outdeoor resting vectors in
emargency vector control., This method has not been tried for sandfly controel, but from
cxpoerience with mosquitos one may expect it to be effective. It {5 essentially a
knock-down measure and has to be repeated at short intervals. Az the Insecticlde s
sprayed also on non-target surfaces, there iz some wastage and a risk of environmental
contamination which, however, is for a limited pericd only since biodegradable compeounds
are used, (See Annex 3.}

3.7.2 Environmental manapemant measures

Environmental management measures such as removal of rubble and garbage, blecking
crevices in walls, destruction of animal burrows, deforestation and urbanization have
becn known to reduce sandfly populations. In Panama and Colombia, the creation of a free
zone of 300 metres around the villages afforded grazing for breeding cattle and provided
relief frem Lutzomyia trapidoi. 1In Brazil, less transmission was observed if people
entered new houses some wonths after deferestation, In India, the resiting of labour
camps even over a short distance stopped transmission of kala azar, and, therefore, it
waz concluded that human settlements, especially immilgrant worker camps, should be
located at safe distances beyond the flight range of known sandfly breeding sites.
Community invelvement could be important in some of these measures.

1.7.3 Self-protection

Screcning of houses and sleeping under bed nets can provide protection for sandfly
bites and infectlon. Bed nets impregnated with insecticides such sz permethrin and
deltamethrin should give additional protection threough their repellent and residusl
killing affect even when torn or improperly tucked in. Insecticide impregnated curtains
could also ensure reduced entry of vectorz and contact with man. Mosquito ceils,
electrically heated fumigation mats, fumigant canizters, and ingectiecide paints and
plasters can all lead to reduced man/vector contact. Suitable clethes and repellents
protect apainst sandfly bites during outdoor activities and mosquito eolls as carried by
rub:ber tappers in Thailand could be effective. Community participation could he an
important component in all these measures.

3.7.4 Integrated approach

In French Guiana, in the forest viliage of Cacae, for example, environmental
management by clearance of forest for 400 metrez around the village followed by
insecticide spraying in the cleared zone eliminated the reservoir hosts and sharply
reduced Lu. umbratilis densities leading to the disappearance of new infections in man
three years later,

1 perails on insecticides, dosage rates, application procedures and equipment are
given in Chemical methods for the control of arthroped vecters and ublic health
importance, Genava, WHO, 1984, TSEN 92 4 154175%.
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3.8 Health aducation with special reference to leishmaniasis

Health education campaigns have been carried out in Afghenistan, Brazil, Colombia,
India, Libyan Arab Jamahiriya and Venezuela. Special training seminars have been held
for professional personnel in Argentina, Ecuador, Egypt, Guatemala, Iram, Irag, Paraguay
and the USSR.

Medical personnel in endemic areas should learn in detail the distribution and
clinical features of leishmeniasis in the areas of their responsibility. Diagnosis and
treatment require special training with particular emphasis on the importance of
laboratery faeilitvies. A knowledge of the ecology and of control methods (as fax as rhay
are available) is essential to enable selected individuals to take part in specilalized
activities., The mechanisms of basic epidemiclegical record taking (with special
reference to people’s movements and travel) and reporting should be reinforced,

Most of the ghove comments apply equally to personnel in non-endemie ayeas where
infected travellexs are Increasingly seen, Didgnestic errors are common within and
cutside endemic areas,

Related professional perseoppel: laboratory technicians sssigned to diagnosis
require specific training in the tmicroscopy and serology of leishmaniasis. If a
camprehensive programme is envisaged, parasite isolation by culture and identification
are required. For a control programme entomvlogists and rodent contrel officers should
be trained in the special features of leiszhmanissis and, for ZVL, special training for
veterinarians is required.

Engipeers, planners and developers do not need detailed knowledge but should be
briefed on active and potential problems to be sble to request advice as appropriate in
the planning phase of development projects. In this respect leishmaniasis should be
combined with other health and hygiene problems.

Individuals at wisk range from small specialized groups to whole populations of wide
areas. It is impoxtanmt %o aveid exaggeration of the problem; in many instances
regssurance about the relatively benign nature and faveurskle chances of cure of most
caszes is required. The main aections which can be taken by individusls are: provisional
recognition of early symptoms of the Infection and reporting for treatment; avoidance of
specific areas of high risk at specific times; spraying and screening of houses;
cooperation with health autherities, allowing their access te houses and following their
instructions. ‘

4. GUIDELINES FOR CONTROL OF VISCERAL. IL.EISHMANIASIS
(L. donovani. L.  jofantum, 1. chaga=si)

4.1 Indian subcontinent

Distribution

Bangladesh, India (Assam, Bihar, Uttar Pradesh, West Bengal), Wepal, Pakistan.

Epidemionlogicn] features

All the available evidence supportf the belisf that the disease is transmitted from
man to man by the strictly synanthrepic™ sandfly, Phlebotomus argentipes. Normally
endemic, but severe epidemics can occur, e.g. 1977-1987, with 185 000 new patients
recorded in Bihar State; post-kala azar dermal leishmanimsis (PEDL)} can occcur as a
sequel.

1 Found in association with man and habitations,
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Minimsl operations

Passive case-detection and treatment will reduce the public health problem, while
case reporting is essential to monitor progress. A low incidence over a wide areca meansz
that initial c¢case screening can be carried out at the primary health care (PHC) level.
However, parasiteleglcal diagnesis should be referred to the district level provided
appropriate laboratory facilities are avallable. Serological testing, if it can be done
at a competent reference laboratory, uging filter paper blood collected ar PHC level,

offers 2 more reliable systam for referring patients for parasitelogical examination than
clinical suzpicion.

Eeservoir contraol

Active casge-detection and treatment of patients should reduce the transmigzlon
rate. PKDL cases are a residusl reservoir; their detection and treatment are important,
especially at times of low prevalence,

FI1¢. 1. DISTRIBUTION OF VISCERAL LEISHMANIASIS IN
THE NEW WORLD AND THE QLD WORLD

Vector control

P. argentipes is strietly peridemestic and susceptible to residual insecticides. In
epidemics, large-secale spraying should be applied. All buildings including houses and
animal shelters should bhe sprayed in affected and surrounding areas. In endemic
conditions, spraying may be focalized in infected villages and should be timed to precede
max lmum sandfly density.

Evaluation
All contrel activities must be agcompanied by adequate surveillance and reporting,

which will provide some indication of the effeet, The sandfly density should be
monitored.
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4.2 East Africa

Distrih on

Ethiopia (Red Sea coast; Metema-Humetra in the north-western lowlands:
south-western corner, north of Lake Turkana; and south in the Segen and Woite valleys,
the Genale and Gelana river basins, and west Moyale at the border with Kenya), Kenya
(Machaces, Kitui, West Pokot, Masinga, Meru, Baringo, Turkana), Sudan (widespread),
nerth-east Uganda,

Epidemiologica’ satures

While man to man transmigsion is thought to be important, undetermined animal
reserveirs probably exist. Parasites have been isclated from three species of rodents
and three species of carniveres including the domestic dog, but further studies are
required to ineriminate any additional animal sources of human infection. The known
vectors, P. martini and P, orientalis, are not synanthropiec; the former is sometimes
closely associated with texmite hills and the latter with specific Aecacis woodlands.
Outbreaks have been associated with the movement of people. Serolegical testing of
populations has Ipndicated large numbers of c¢ryptic infections.

Minimal operations

Passive case-detection and treatment will reduce morbidity and mortality, but it is
not known if thig will reduce transmission. Confirmation of infection by spleen puncture
has proved practical.

Reservolr contrel

Active detection of patients and their treatment may reduce transmission. PKDL is
less important than In Asia. WNo control measures against animals are indicated in the
present state of knowledge.

Vector control

While spraying of termite hills hss been used in an attempt to control P. martini,
this has not been adequately evaluated and no effective veetor control measures can be
recomrended fox ¢ither P. martini or P, owvientalis. In epidemics in densely populated
areas, Ingecticide house-spraying or ultra-low volume (ULV) spplication may be atrempted,

Evalustion

Assessment of the annual incidence by active case-detection and serclogical surveys.

4.3 Visceral leishmaniasis foel with known or assumed canine reéeservoir hosts

Distriburion

Visceral leishmaniasis (VL) wirh known canine reserveir: Algeria, Bolivia, Brazil,
Chad, China, Colombia, Epypt, France, Gambia, Oreece, Iran, Irag, Israel, Italy, Jordan,
Lebanen, Libyan Arab Jamahirya, Maltas, Merocco, Fortugal, Saudi Arabia, Senegal, Spain,
Syria, Tumisia, Turkey, USSR, Veneguela, Yemen, Yugoszlavia,

VL with assumed canine reserveir: Afghanistan, Argentina, Democratic Yemen,
Ecuador, El Salvador, Guatemala, Honduras, Kuwailt, Mexico, Nicaragua, Oman, Paraguay.

1 Sporadic cases of visceral and viscerc-cutaneous leishmaniasis in many other
parts of Africa are poorly understood and the parasites have not been identified. For
the present, pagsive case-detection and reporting will indicate any focus of potential
public health importance.
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Epidemiclopical features

The disease is zoonotic with wild canines (foxes, jackals) and domestic dogs as
reservoir hosts bringing the infection close to man. There iz a range of known or
suspected vectors in different foci, only some of which enter houses, Man to man
transmisslon may occur but is net thought to be of impertsnce in the maintemance of the
focl. Incidence of human disease is generally low.

- Maditevranean litroral and Portupal: the European fox, Vulpes wvulpes, is the wild
reservoir. Vectors ave sandflies of the subgenus Larroussius (e.g., F. ariasi,
P, perniciosus, B, perfiliewi, P. major) which bite and rest both indoers and ocutdoors.
The dlsease Is found in both infants and adults in reughly equal proportions and there is
strong evidence of frequent subclinical infections of long duration but unknown
morbidity. It is not known if such infected individusls can aet ag reservoirs of
infection.

- USSR: actlve focl of low endemicity are found only in Azerbaijan, Georgias,
Kazakhstan and Turkmenia, The reservoir hosts are Vulpes spp. and domestic dogs. A
badger (Meles meles) haz been found infected in Georgia, but the role of these animals as
reservoir hosts is not known. The vectors are thought to be P, longiductus and
P. smirnovi. Both species are found around habitatioms. P, smirnovi is primarily
exophilic but is attracted into houses by light. P. longiductus is endephilic. The
annual incidence is low.

Southern Arabia: thisz is a recently recognized focus along the foothills of the
Asir mountaing, A wild canine host has not yet been found but there is evidence that
dogs are a domestic reserveoilir, The vector is unknown but it 1s possible that
P, orientalis, a vector in Sudan, 1s responsible for transmission. The true prevalence
in man is not known but, since the disease haz been notifiable in Saudi Arabia, the
numher of cases recorded annually has been increasing.

- Jrag: there is a stable foeus in ecentral Iraq between the Tigris and Euphrates
where up to 1500 patients with L. donovani infections, mainly infants and children under
10 years of age, are recorded annually, Dogs have been found infected., Serolegical
surveys suggest that the Jackal (Ganiz aureus) is the wild reserveir host. The vector
has not been incriminated yet. P, papatasl, a peridomestic sandfly of high density, was
suspected but, following the incrimimation of P. alexandri in China, this last species is

e ——————

now under suspicion in spite of its comparatively low density.

- Iran: currently, the main foci are in Fras, Meshkin, Shahr and Mogan. The vector
iz helieved to be P. major. Dogs, foxes and jackals are believed to be reserveir hosts.

« China: sporadic cases are still reported, mainly in morth-western China (302
cases between January 1980 and September 1982). Dog used to be the main reservoir host
and played an important role im the hilly mountainous endemic aress of north-western
China. Patients are children under five years. P. chinensis is the main vector.

In the desert areas of the northe-west (Xinjiang Autonomous Reglon, Tufan county),
P. aslexandri has been found naturally infected by L. infantum sccording to biochemical
identification. In the alluvial plains of eastern China, the dog seems to play a minor
role in transmission and the sandfly vector iz P. chinensis.

In the suburbs of Beijing, a raccoon dog (Nyctereutes progvenelides) was reported
infected, and later another one, both by L, infantum (iscenzyme identification). No

other animazl among more than 2000 studied has been reported infeeted. Except for one
human isolate from Gansu identified ag L, donovani s.s., all the others were

L, infantum 5.8, One stock from a dog of Sichuan was identified by iscenzyme analysis as
L. infantum.
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- Latin Ameriea: VL occurs in many different foci in various countries. Available
evidence suggests that the structure of thege focl is probably similar with sibling
species of Lu. longipalpis acting as vectors and dogs as domestic hosts. Two species of
foxes (Cerdogvon thous and Lycalepex vetulus) have been incriminated as wild reservoir
hests. The characteristics of a nunber of foci in Central America have yet to be
determined.

Minimal operations

Passive cage-detection, treatment and reporting are recommended to limit mortality
and provide some indication of the prevalence. This action cannot, however, be expected
to reduce the incidence because the disease is zoonotic.

Reservelr contrel
Clinical or serological diagnesis of the disease in dogs follewed by the destruction
or treatment of infected animals will reduce the incidence. This action may not

eliminate the human disease because of the presence of wild animal reservoirs.

Vector control

In a numbey of foci a fall in rhe incidence of visceral leishmaniasis followed
malaria contrel by house spraying of insecticides. If used for leighmaniasis control,
the intervention should be made immediately before rhe peak amnual vector density and be
continued periodically until the end of the sandfly season. This control measure is
appropriate only with endophilic gpecles of sandflies, e.g., P. longiductus in the USSR
and Lu. longipalpls in Latin America. Outdoor space spraying against resting or flying
sandflies is more suitable than house spraying to control peridomestic species which do
not regularly enter houses.

Evaluation

The effect of all control mezsures can be aszsessed by changes in the annual
Incidence in the population as determined by passive case-detectiem or, preferably, by
active case-detection accompanied by regular serolegical surveys of population samples at
risk, with special attention paid to children of preschool age.

5. GUIDELINES FOR CONTROL OF ANTHROFONOTIC CUTANEQUS LETSHMANTASIS
(L. tropica)

Bistribution

Afghanistan (especially the cities of Kabul, Herat, and Kandahar and densely
populated areas, e.g., Panshjir), Democratic Yemen, Ethiopia (few cases, probably
nen-anthreponotic), Greece, India, Iran, lrag, Israsl {sporadic cases), Kenya (few cases,
poszibly not anthropenetic), Kuwait, Morccce (first case recently reported), Pakistan,
Saudi Arabia (Asir mountains), Syria, Tunisia, Turkey, USSR (sporadic cases), Yemen.

Epidemi ical features

The disease is found predominantly in densely populated areas where man to man
transmission is maintained by P. sevrpenti. Infections in dogs and Battus rattus are not
thought to be epidemiologically significant. Some foci survive indefinitely (independent
foci) while others seem to depend on repeated introductions {(dependent foci).
Leishmaniagis recidivans, this lupoid or tuberxculeid chronic form (cccasional sequel to
ACL), may last many years and may therefore maintain parasites through long periods of
low transmission. In dependent foci, the disease affects a wide age spectrum; thus,
though the disease is not always present, it may be of great importance.
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FIG. 2. DISTRIBUTION OF CUTANECUS LEISHMANIASIS IN THE OLD WORLD

Minimal operationg

Paszive case-detection, treatment and reporting will mostly record severe cases and
it 1z net known to what extent these aectivities will reduce transmission because of the
long duration of the lesions which allows persistence of parasites. Treatment of
leighwaniasis recidivans patients is particularly valusble at times of low transmission,
Improved housing and sanitation may have a beneficial effect.

Anthroponotie cutaneous leishmaniasis {(ACL) has been almost eradicated in the USSR
and was greatly reduced in many foei by antimalaria measures. This iz a dizease against
which control measures can be very effective. Community participarion is possible and
appreopriate in the ecentrol of ACL.

Reservolr econtrol

Active cage-finding especially in children and migratery people will reduce
transmission; leichmaniasis recidivans cases should be especially sought in periods of
low transmissien, Prophylactie leishmanizatien (inoculatien of an infeetive strain at =
predetermined tlme and site on the body) iz not recommended because of the risk of
leishmaniasis recidivans.

Vector control

While P, sergenti is not known to be resistant to insecticides, susceptibility
should be checked regularly in any control scheme. Insecticide application inslde houses
and outside greatly reduces populations of the highly peridomestic P. sergenti. Domestic
use of fine mesh screening and insecticideg can be encouraged. Control will only be
achleved by comprehensive coverage of independent foci. Focal spraying may be adopted
where prevalence has been reduced close to zero.
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Warning

Inadegquate contrel measures, especially fer ACL, may not reduce the total number of
cases, but merely increase the mean age at which infection is contracted, thus inereasing
the importance of the disease. Any comtrel programme invelving reduction of transmission
must be planned to be effective at long texm snd the budgetary requirements must be
defined accordingly,

Evaluation

Prevalence rates in man should be measured by active case-detection. The mean age
of people with lesions reflects incidence and the age/prevalence rates should be measzured
carefully in sample surveys, Monitoring of sandfly densities will measure the
effectiveness of ingeectieide applications.

6. GUIDELINES FOR CONTROL OF ZOONOTIC CUTANEOUS LEISHMANIASIS
(L, majear}
Distribution
Afghanistan, Algeria, Burkina Faso, Camercon, Chad, Demscratic Yemen, Egypt,
Ethiopia, Gambia, India, Iran, Irag, Israel, Jordan, Kenya, Kuwait, Lebanon, lLibyan Arab

Jamehiriya, Mali, Mauritania, Morocco, Niger, Nipevria, Oman, Pakistan, Saudi Arabia,
Senegal, Sudan, Syria, Tunisia, Turkey, USSR, Yemen,

Epldemiological features

Based on reserveir and vector, four different transmi=sion systems can be
identified:

(a) Rhombomys opimus (great gerbil) and Phlebotomus papatasi

(b} FPsammomys spp. (fatr sand rats) and Phlebotomus papatasi

(c) Meriones spp. (jirds) and P,_ pepetesi, P. salehi

(47 Arvicanthis =pp. (unstrxiped grass mice) or Tatera =pp. (large naked-soled
gerbils) and P, duboscqi or P. papatasi

Minim arations

Passive case-detection and recording is essential. Treatment with antimonials
should be given only to severe ¢ases or to patients with multiple ox
disabling/disfiguring lesions. Spontaneous recovéry of lesions is generally associsted
with immunity to reinfection.

Reservoir control

Rodent control is highly effective in reducing ZCL.
(a) Focl with Rhombomys as a reservoir host

Spectacular results have been achleved by destruction of Rhombomys colonies in the
USSR by ploughing and/or poisening and by preventing celenization or reinvasion by
artificial (lrrigation canals) or natural barrlers. Small-scale contrel of BRhombomys by
other means (by directing automebile exhaust fumes inte the burrews, flooding, etc.) has
been attempted but the results are not well documented,




WHO/LEISH/88 .25
page 13

(k) Focl with Psammpmvs as a reserveir host
Successful control of Psammomys is difficult. In establishing new settlements, it

is important to choose the sites away from Psammomys colonies. Elimination of salt

bushes (Chenopeds) around the settlements may help in reducing Psammomys populations near
human habitatiens,

{(c) Focl with Meriones as a reserveir hest

Poisoning of burrow entrances is a possible strategy; however its effect on
transmlsslion of leishmaniasis must be carefully evaluated,

{d) Foci with Arvicanthis ag a reserveir host

As yvet no definitive control measure iz known,
Prophylaxis

Leishmanizatlon has been used as immunoprophylaxis. About 2-5% of recipients
produce large lesfoms which do not heal for a year or longer, hence require treatment.
Leishmanization may be recommended as a last resort in exceptional conditions for high
rigk individuals when other methods of control cannot be employed. The risk of
unaceeptable lesions must be taken into consideration. The Leishmepis inoculum must be

standardized.

Vector contrel

Spraying of houses, shelters or rodent burreows iz unlikely to be effective because
the impact is uwsually transitery; Iindividual protection is not sufficiently effective;
the elimination of P. papatasi breeding and resting sites by the destruction of gerbil
burrows has been found effective in certain places of the USSR,

Evaluatlon
- passive case-detection;
- active case-detection in selected populations;

- skin testing of preschool children before and after control measures;

- assessment of rodent populations before and after implementation of centcrol
MEASULes.

7. GUIDELINES FOR CONTROL OF ZOORNOTIC CUTANEOUS LEISHMANIASIS OF
EASTERN AFRICAN HIGHLANDS
(L. aethiopica)}

Distribution
In Ethiocpia and Kenya.

Epidemiological features

Stable focl of low endemicity are maintained by hyraxes (Procavia spp., Hetsg ax
5pp., and Dendrohyrax spp.), and the parasite (L. sethiopica) is transmitted by

Phlebotomus longipes or P. pedifer. Human cases are closely assoclated with proximity to
hyrax celonies. Nermally, lesions last for a long time and heal spontaneously; however,
in a small percentage of cases, diffuse cutaneous leishmaniasis develops.
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Minimal eperations
Passive cage-detection, treatment and recording are recommended.
Reservoir control

Small-scale eradication of hyrazes in the proximity of dwellings should be
implemented.

Vector co

Vector control slone is unlikely to be effective. However, hyrax control should be
accompanied by vector contrel using fogging of the hyrax habitats.

Evaluation

Active case-detection and recording are essential in the assessment of control
measures.

8. GUIDELINEZ FOR CONTROL OF UTA

Distribution

Ecuader and Peru (high Andean valleys at 1200-3000 metres above sea level between
latitudes 2° and 13°3).

Epidemiolopical features

The natural reservoirs arxe probably wild rodents; Phyllotis andinum and Akedon sp.
have been found infected. Dogs are widely regarded as the principal peridemestie
reservolr, but proof is lacking, Lutzemvis peruensis has been found naturally infectad
and is the most likely vector, although other anthropophilic species occur in endemic
areas. Transmission 1s seasonal, with sandflies absent from populated areas during the
dry, cold season, although they can still be found in some rural areas (small villages
and c¢ultivated plots with roek terraces and fences). Because of the very high
prevalence, the number of serious lesions iz high in spite of constituting a low
proportion of total cases, Lesions occur predominantly in preschool children.

Minimal operatjons
Paggive surveillance, treatment when necessary, and reporting of cases,

Reserveir control

Insufficient information available.

Vector contrel

Peridomestic gpraying in the Rimae valley of Peru resulted in & pronounced reduction
in the numbers of Lu. peruensis and Lu. verrucarum over a complete seasom, and, although
no data are available, thig zhould reduce transmigsion trates.

Evalustion
- passive case-detection among preschool ehildren;

- active case-detection among preschool children;

- gkin testing in young age groups.
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FIG. 3. DISTRIBUTION OF CUTANEOUS AND MUGOCUTANEOUS LEISHMANTIASIS
IN THE NEW WORLD

)

9. GUIDELINES FCR CONTROL OF LEISHMANIASIS CAUSED BY
L. BRAZTLTENSTS GUYANENSTS

Distribution
Brazil (Amapa, Amazonas, Para, Roraima), Colombia, French Guiana, Guyans, Suriname.

Epidemiolopical features

Tranzsmigsion is associated with activities in primary forest and thus peridomestic
transmizsion cccurs only when dwellings are closzse to forest. There is year round
transmission, but with a higher risk according to season. Transmission can occuy during
the day. Infection rates are high, reaching 90% in exposed military wunits. Edentates,
i.c. sloths (Choloepus didactylusg) and anteaters (Tamandua tetradactyla), are the primary
reservoirs; marsupials, which are the secondary hosts, can be of major Importance in
areas where the ecology 1s altered; rodents are infected but probably play no real role
as reservoirzs. The proven vector is Lu. umbratilis which rests on trunks of large trees
in very great numbers, Iu, whitmani has been found infected but 1ts role as a vector is
uncertain since it is not highly anthropephilic.

Minimal operations

Pazsive case-detectlon, recording, and treatment of =sll cases,
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Reservoir contrel

No practical measures are currently available feor edentates but contrel of Dideiphis
marsupialis is of possible value in urban or semi-urban situations,

Vector control

Short-term reduction of Lu. tmbratilis populations has been achieved by spraying
insecticlides om tree trunk resting sires, thisz method, or ground level fogging, might
provide short-term protection over limited arezs for road bullders and other workers in
the forests. 1In Guysna, clearing the forest for 300 metres around villages, wich
insecticide application in the c¢leared zomes, achieved treduction in sandfly populations
vhich ecaused a fall in the number of new patients per year.

Evaluation

-« passive case-detection, reduction In case rates;

- active case-detection.

In calculating reduction of case rates, only new arrivals in the population should

be considered, since those present in the ares for several years include a high
percentage of Immunes,

10. GUIDELINES FOR CGONTROL OF LEISHEMANIASIS CAUSED BY
L. BRAZTLIENSIS PANAMENSIS

Distribution

Colombila, Costa Rica, Ecuador (Pacific littorsl), Honduras, Nicaragua, &and Panama.

Epidemiclogical features

Transmission is primarily associated with deep jungle aetivities and epening up of
new lands, but there is some evidence of its ececurring in areas where original forest has
been completely removed. It appears that risk of infection is net uniform over all
jungle areas but can be very high in some areag with 60-70% infection rates in small
population groups. The parasite can produce "espundla" in a smaell preoportion of cases.
The principal reservelr, at least in Panama, 1z the two-toed sloth, Choloepus hoffmani
{20% infected), the three-toed sloth, Bradvpus rriseus is also an important reservolr and
iz said to be the principsl rezerveolr in Costa Rica. Three procyonid species (i.e.
Bassaricyon gabbii, Nasua nasua and Potos flavus), two monkey species (i.e. Aotus
trivirgatus and Saguinus geoffroyi), the domestic dog and several rodent species have
peen found infected but are unlikely to have significant importance as reserveoirs. Four
species of Lutzomyia are incriminated as being vectors on the basis of being found
naturally infected: Iu. trapidoi, Lu. ylephiletor, Lu. gomezi and Lu. panamensis. Three
other species, suspected of being strongly anthropophilic, have a gecgraphical
distribution similar to the disease: ILu. sanguinaria, Lu. ovalesi and Lu. shanneni. 1In
ather parts of the range of distribution there is evidence that other species may play a
role in transmission.

Minimal operations

Pagsive case-detection, recording, and treatment of all cases.

Reservoir control

No disease control measures are currently available against sylvatic regerveirs.
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Vector control

N¢ disease contrel measurez are applicable at present.

Evaluation

Not applicable. ’

11, GUIDELINES FOR CONTROL OF LEISHMANIASIS CAUSED BY
L. BERAZILIENSIS BRAZILIENSIS

11.1 Sylvatie
Diatribution

Argentina, Belize, Bolivia, Brazil, Colembis, Costa Rica, Ecuadeor, Guatemala,
Honduras, Mexice, Panama, Paraguay, Peru, Venezuelas.

Epidemiological features

Infection is assoclated with jungle activities, particularly clearing land;
transmission is all the year round, bub with seasonal fluctuations. Risk is neot unifoerm
over all areas, but in some the risk is exceedingly high, with 70-80% infection rates in
populatien groups penetrating the forest., A proportion of patients develop "espundia”
after a period of from a few weeks to over 20 years, The proportion of cases which
evelve into espundia appearsz te vary from area to area, The reservoir is unknown,
although probably the same species of Leishmania have been found in the two-toed sloth
thoelospus didactylus, the opogsum, and & variety of rodents. Lu. wellcomei iz a proven
vector, but some 14 other sandfly speeles are alsec suspected vectors.

Minimal operations

Passive case-detection, reporting and treatment, Systemic treatment is mandatory
for all patients because of the danger of MCL (zee WHO TRS, No. 701, 1984, p. 107).

Reservelr control
No disease control measures are applicable at this time,

Vector control

No disesse control measures are applicable at this time.
Evaluatjon

Not applicable.

11.2 VUrban/peri-urban foci

Distribution

—_————y

S5cattered over range of parasite distribution, e.pg. Argentina (Oran, Salta), Brazil
(Rio de Janeiro), Venezuela {Barquisimeto),

Epidemiclogical features

This is a miscellanecus group of situations with ne real common features other than
that of occurring close to dense human populations. The situations involve remnants of
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reliet forests, surrounding secondary forest, or even establishment of the life cycle in
a new system. Reserveirs are not known, although in Rio de Janeiro and Barquisimeto dogs
are frequently infected, and in Barquizimeto, Equidae alse are infected. Vecrors are mnot
proven, although in Argentina species are present which are suspected vectors in other

Areas, e.g. Lu. intermedig and Lu. whitmani.

Minimal operations

Passive case-detection, reporting and treatment. Systemlc treatment of all cases is
mandatory because of the threat of MCL (see WHO TRS, No. 701, 1984, p. 107).

Reservoir contral

Not applicable.

Vector control

As the pepulation at rick is concentrated in relatively small aress, home and/or
space spraying or fogging should be beneficial and economically justified.

Evaluarion

For evaluation of anti-gandfly measures gee Annex 4.

12. GUIDELINES FOR GONTROL OF LEISHMANIASIS CAUSED BY L. MEXICANA

Distribution

Belize, Bolivia, Brazil, Colombia, Domimican Republie, French Guiana, Guatemsla,
Mexico, Panama, Venezuela, United States of America (Texas).

Epidemia] ical features

There are strikingly varied landscapes in the different foci: wet secondary forest
or "Igapo" where L. mexicans smazconensis is found in Brazil, drier forest of Yucatan
peninsula, dry scrub forest of the Texas/Mexican border, and narrow fringe relicts of
forest in rhe Dominican Republic. Generally the disease is of low endemieity with
scattered cases. A small percentage of the patients develop diffuse cutaneous
leishmanlagig in the absence of a cell-mediated immune response. The reserveirs are a
variety of forest rodents and marsupials but these have not been identified in the
Dominiean Republic and the United States/Mexico berder foci. Known vectors are

Lu. olmeea {three subspecies) and Lu, flaviscutellats and five other species are

suspected wvectors,

Minimal operatioms
Passive case-detection, treatment when indicated, and reporting.
Beservoir control

Not possible where reservoir ig unkuewn, and net feasible for L. m, amazonensis in
the jungle.

Vector control

Because the disease is very dispersed and generally not severe, in most situations
anti-sandfly measures are not economically justified.
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13. INTERNATIONAL COORDINATION

13.1 Reporting

International liaison at jotercountry, regional and interregional levels is needed
for exchange of technical data and for bringing control metheds and principles up to
date,

13.2 Intercountty pProgrammes

Tn some cases 1t can be advantageous to organize joint control programmes between
netghbouring countries,

13.3 International standards

Interrational standards for control criteria and technical methods are extremely
useful for comparative evaluation of different contrel approaches. This particularly
applies to the international cede for labelling parasite isolates, for the use of
reference strains of Leishmania (available from the WHO Collaborating Centre at the
Londen Scheol of Hygiene and Trepical Medicirne, United Kingdem) and to a limited extent
for skin tesat antigens. Standardization of serological tests can be promoted by exchange
of reference sera and standard antigens,

13.4 Training

& control manual for field personnel describing current control technigues should he
prepared in Arabic, English, French and Spanish and distributed in the form ol a
preliminary decument. The users would be asked to make their comments and an improved
edition would then be prepared.

National training courses are particularly recommended for the following reasons:
local circumstances are confronted by the participants as well as the teachers, large
proups of staff can be veached, and such courses can be organized at relatively low
cost,  Assistance to nationsl courses should be given through bilateral and international

collaboration., Countries, or small groups of countries, interested in such collaboration
should be identified.

14. RESEARCH

Subjects of research, that were identified as important for the further development
of leishmanlasis control programmes, are listed below.

14.1 Diagnosis

- Improved methods for control as part of primary health care programmes,

14,2 Treatment

- Tmproved drugs, drug fermulations and drug delivery for treatment of all
leishmaniases especially for PKDL, DCL, MCL and leishmaniasis recidivans.

- Evaluation of treatment of American GL and MGL by monitoring antibody levels in
seruam,
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14.3 Farasitology
- Etiolegy of DCL, MCL, PKDL, and leishmaniasis recidivans.
- Facteors regulating the spectrum of host response in man.
- Evaluation and standardization of ckin test as an epidemiological tool.

- Identification of parasites where unknown and improvement of distribution maps.

14.4 Structure oci

- Infectivity of patients at different stages of infection, especially cryptic
infection, VL, PKDL and also Z0L in Sudan.

- Course of infection of L. brarziliensis peruviana in dogs and their infectivirty.

- Mathematical models of transmission.

- Identification of reserveirs and vectors where unknown, especially reservoirs of
VL in Africa, reszervoirs and vectors of L. braziliensis braziliensis, snd vectors
of VL in Iraq.

- Role of Rartue rartus in the cycles of L. braziliensis spp. and L. Infantom
infections.

- Population dynamics of reservoir hosts, especially irrupticns of Merlones and
Arvicanthis.

14.5 Control

- Reservolr control methods, especially against Psammomys and Merignes.

- Narcotic baits to replace present polsons for dog central.

- Models to predict areas to be cleared of vegetation and degree of reservoir host
population reduction required,

- Evaluation of insecticides in sugar sprayed on plants.

- ULV spraying in forests, towns and villages.

- Development of impregnated bed nets and curtains,

- Mosguito coils for endophilic species and in forest areas.
- Evaluation of insecticidal paints.

- Identification of sandfly breeding sites, importance of termite hills as breeding
sites,
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ANNEX 1
LIST OF PARTICIFANTS IN A WHC INFORMAIL MEETING ON REGIONAL AND
SUBREGIONAL AFPEOACHES TOWARDS LEISHMANIASIE CONTROL

Geneva, 16-20 November 1987

Dr R, W, Ashfeord, Department of Parasiteclogy, Liverpool School of Tropical Medicine,
Fenbroke Place, Liverpool L3 50QA, United Kingdom

Dr P. Desjeux, Trypancsomiages and Leishmaniages, Parasitic Diseases Programme, World
Health Organization, Gemneva, Switzerland

Dr R, Killick-Kendrick, Department of Pure and Applied Biolegy, Imperial GCollege at
Silwoed Park, Ascot, Berkshire SL5 7PY, United Kingdom

D F. Modabber, Secretary of the Steering Committee on Leishmaniases, UNDP/World Bank/WHO
fpecial Programme for Research and Training in Tropical Diseases, World Health

Orgpanization, Geneva, Switzerland

Dr P. de Raadt, Chief, Trypanosomiases and Leishmaniases, Parssitic Diseases Proprammc,
World Health Organization, Geneva, Switzerland

Dr N. Rishikeszsh, Chief, Development of Vector Contrel Technology, Division of Vector
Biology and Comtrol, World Health Organization, Geneva, Switzerland

Dr E. Strelkova, Martsinovsky Institute of Medical Parasiteology and Tropical Medlelne,
Ministry of Health, M. Pirogovskaya 20, Moscow 119435, USSE

Dy B, €. Walten, 771 Barlow Drive, Lake Heritage, Gettysburg, PA_ 17325, USa
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ANNEX 2
BEUDGET FRAME
The following pointz may be uged as a bagis for establishing the budpet frame of a

leishmanlasis contrel programme:

1, Programme and development evaluation

Desk study

Intersectoral coordination

Consultants

Training {(courses, infermation cireulars, books and pericdicals)

Z. sl oa vai gTal-)

Health education

Diagnostic equipment for rural health centres
Drugse

Central reference laboratery

Mobile team(s}

3. Vector control

Transport

Evaluation equipment
Contreol equipment
Insecticides

4, EReservoir control

Transport
 Evaluation egquipment
Control equipment
Poisons
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ANNEX 3

BOLIVIA

BRAZIL

CHINA

COLOMEBTA

FRANCE

ISRAEL

ITALY

KENYA

FERDO

UNITED KINGDOM

UNITED STATES OF
AMERICA

USSR

CENTRES FOR LEISHMANTA ISOENZYME CHARACTERIZATION

(1) Laboratorio de Paraszitelogia, Institute boliviane de biologia
de Altura (IBBA), Embajada de Francia, Casilla 824, La Paz, Bolivis

(2) Laboratorio de Parasitologia, Centtro nacional de Enfermedades
tropicales (CENETROP), Casilla 2974, Santa Cruz, Bolivia

Funda¢o Institute Oswalde Cruz (FIOCRUZ), Avenida Brazil 4365,
Manguinhos, Ric de Janeiro, CEP 21040, Braril

Beljing Tropical Medicine Research Institute, Beijing Friendship
Hospital, 94 Yong An Lu, Beijing, People's Republic of China

(1} Instituto nacieonal de Salud, Centro administrative nacional,
Departamento de Parasitelogia, Avenida Eldorado, Carrera 50,
Bopota, Colombia

(2) Centro internacional de Investigaciones medicas (CIDEIM),
Colciencias, Apartado Aereo 5390, Cali, Colombia

Laboratoire d'Ecologie médicale et de Pathologie parasitaire,
Faculté de Médecine, 99 rue Auguste Broussonet, 34100 Montpellier,
Frange

Regional Training Centre for Malaris Vector Biology and Contrel,
F.0, Box 683, Alwivah, Baghdad, Irag

Department of Protozooclogy, Hadassah Medical School, Hebrew
University, P.0O. Box 1172, Jerusalem, Israel

Laboratorio di Parassitologia, Istituto superiore &1 Sanita,
Viale Regina Elena 299, 00161 Rome, Italy

Medical Research Centre, Department of the Kenyan Institute of
Medical Research, P.0. Bow 2752, Nairobi, Kenya

Instituto de Medicina trepical Alexander von Humboldt, Universidad
Peruana Cayetano Heredia, AP, 5045, Lima 100, Peru

(1} London School of Hyglene and Tropical Medicine, Keppel Street,
Londop WC1 E7HT, United Kingdom

(2} TLiverpool School of Tropical Medicine, Department of
Parasitology, Pembroke Flace, Liverpool L3304, United Kingdom

RBlology Department, Youngstown State University, Younpgstown, Ohie
44555, USA

(1) Gamaleya Institute of Epidemiology and Microbiology,
Gamaleya Street 18, Moscow 123098, USSR

{2) Martsinovsky Institute of Medical Parasitelogy and Trepical
Medicine, Division of Leishmaniases, Epidemiolopy and Ecology,
20 Malaya Pirogoskava Street, 119830 Moscow, USSR
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ANNEX 4
SPACE SPRAYING METHODS

Liquid formulations can be spplied as a thermal fog, aserosol or mist,

Theymsl fogs are produced by liberating an oil solution of the insecticide into a
high velecity stream of hot gas from specialized equipment which range=z from a
hand-carried Swingfog to a heavier truck-mounted Dynafog, with many variations in
between. In thermal fogging there is some thermal decomposition of insectieides.

Mists and aerosols are produced by high pressure pumps, high speed mechanical rotors
and atomizers. PFortable equipment is used in small areas or where large truck-mounted
equipment cannot penetrate. The recent trend is towards ultra-low volume {ULV)
application techniques whish use minimuws quantities of concentrated liquid insecticides,
The use of undiluted insecticide leads to & marked deecreass in cost effectiveness,
especially in aerial applicstion for covering large areas speedily.

For ground applications iodofenphos at a dosage of 20 g/1 (24) may be applied once
or twice a week as a thermal fog or cold aerosol at the rate of 0.5 1 of ULV
concantration petr hectare, Resmethrin can also be applied as a ULV formulation at
0.5 1/ha,
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ANNEX 3
EVALUATION OF ANTI-SANDFLY MEASURES

Comparizo densities of neighbouring or baseline sangd opulatic with tarpet
population depsity

After intervention, the effect of control measures on a target population of
sandflics is assessed by a comparison with either (a) a neighbouring population which has
not been attacked or (b) data on the sandflies in the place of intervention gathered in
previous years. The first of these compaxisons is preferable because the size of a
population may vary from year to year.

Z. Relative denzities

There are no practicable means of relizbly estimating the total size of a sandfly
population. The recommended ways of measuring relative pepulation densities are by
standardized sampling methods. These include the feolleowing:

Man-landing rates. Field assistants working in paixs cellect the gandflies coming
to bite. Collectors should be recruited from the local population and should have had an
Infection and recovered from it. The catches must be done during the night on specific
dates decided in advance. The duration of the catching and the sites should be the same
on every occasion, After each session, the flies caught are killed and identcified. A
catch usually comprises more than one species. The results are expressed as
sandflies/man/hour.

Standardized active catches. Skilled assistants actively search habitatlons during
the day and catch all resting sandflies. This is done on the same days of the week each
weelk, in the same buildings, and preferably by the same assistants. This method is
appropriate only for endophilic sandflies. Catches must be identified. The results are
expressed as sandflies/man/day.

Knock-down_catches, At fixed intervals weekly or fortnightly, all sandflies are
collected in previously selected rooms after spraying with a knock-down iInsecticide.
This is normally done at dawn. The floor and furniture of the roem are covered with
sheets and the room is sprayed with a knock-down insecticide, e.g., pyrethreid, and all
sandflies are collected from the sheets, Of course this method is appropriate omly for
endophilic sandflies. The catch is idemtified and results are expressed as
sandflies/room/night.

Light trapping. ODC miniature light traps (traps designed by the Communicable
Disease Centers, USA) are installed at fixed trap sights. They are run from before
nightfall until just after dawn. This method is used for either exophilic or endophilic
sandflies which, however, must be known to be attracted to the light trap. Certain
species of sandflies differ in their response to light. If the traps are installed
outside (for primarily exophilic species), the catch will be greatly affected by
variatlons in the weather. To collect sufficient data, it is preferable to run the traps
nightly. TIn protected places (e.g. stables, chicken sheds, houses) the effect of the
weather is less marked and collections can be made at longer intervals. All sandflies
are killed and idemtified. The catch results are expressed ac gandflies/trap/night.

Quantitative sticky paper traps. Standardized pieces of paper or cards (e.g.,
25 x 20 em) are soaked in castor oil (or, if not available, in engine oil) and placed in
sandfly resting places overnight. Te be quantitative it is necessary that either one or
both sides of the paper be completely exposed. The papere can be fixed on a bambhoo stick
for support or applied to a wall. The number of papers used at each sampling is normally
constant. Sandflies are removed from the oiled paper (e.g., with a small brush), are
washed in saline with a trac% of detergent and are then identified. The catch results
arc expressed as sandflies/m™ of sticky psper/night.




