This report contains the collective views of an international
group of experts and does not necessarily represent the decisions
or the stated policy of the World Health Organization

The Leishmaniases

Report of a WHO
Expert Committee

World Health Organization
Technical Report Series
701 o

World Health Organization, Geneva

1984



ISBN 92 4 120701 9

© World Health Organization 1984

Publications of the World Health Organization enjoy copyright protection in
accordance with the provisions of Protocol 2 of the Universal Copyright Convention.
For rights of reproduction or translation of WHO publications, in part or in foto,
application should be made to the Office of Publications, World Health Organization,
Geneva, Switzerland. The World Health Organization welcomes such applications.

The designations employed and the presentation of the material in this publica-
tion do not imply the expression of any opinion whatsoever on the part of the
Secretariat of the World Health Organization concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the delimitation of
its frontiers or boundaries.

The mention of specific companies or of certain manufacturers’ products does not
imply that they are endorsed or recommended by the World Health Organization in
preference to others of a similar nature that are not mentioned. Errors and omissions

excepted, the names of proprietary products are distinguished by initial capital
letters.

PRINTED IN SWITZERLAND

83/5943 — Schiiler SA - 6000



CONTENTS
Page
 INErOQUCHION. .o 9
. The leishmaniases in MAN........ccccoooiiiiriiiiiieeceeee e 10
2.1 Clinical forms . 10
2.1.1 Visceral leishmaniasis (VL)......ccccocovriniinriiieieeie e 10
2.1.2 Cutaneous leishmaniasis (CL)......cccceorrriieireiciiniie e 11
2.1.3 Mucocutaneous leishmaniasis (MCL)........cccocooeiniiiiicineeeennn, 14
2.2 PatholOZY ..ccoiiiiiiiiiii ettt 14
2.2.1 Visceral leishmaniasis................ 16
2.2.2 Post-kala azar dermal leishmaniasis... e 17
2.2.3 Uncomplicated cutaneous leishmaniasis..........c.cccocoieenrirniennnen, 17
2.2.4 Diffuse cutaneous leishmaniasis..........cccoveerierereeeeeeniniseniinnennns 18
2.2.5 Leishmaniasis recidivans........ccccocooivviiienrcniininiie e 18
2.2.6 Mucocutaneous leishmaniasis of the New World.. e 18
2.3 Host—parasite relationship ........ccoeoiriiroiiieieieeceeee e 19
2.3.1 IMINUNE IESPOMNSE...eerrirreerereruraierariaernieieaeesnresieeereesersrasssssaeesssenne 20
2.3.2 Biological cure and immunity...........coooeveevreennnn. .23
2.3.3 Immunity in animal models..........cccoceeiriiiiciieiieiceeecece 23
. Geographical distribution of foci of the leishmaniases.............c.cccevevennnne. 23
3.1 Distribution of the diSeases........coceeivieieciiiierieiiieieiee e 23
3.2 Distribution of potential VECtOTS..........c.evuivveieveeerieiiereitieieieeneee, .50
3.2.1 Palearctic, Aethiopian, and Oriental regions (Old World).......... 51
- 3.2.2 Nearctic and Neotropical regions (New World).....c..c.cocoernnnn.e. 52
. Public health aSpects........ccociriiiiiiiiiececec e 53
4.1 African ReZION....ccccoiiiiiiiiiriiieieeect ettt 54
4.2 American Region............ e 54
4.3 South-East Asia ReZION.......cccirinmieieriieiieeeceee e 56
4.4 European Region.......cooooiviiiiiiciiiecr e e 57
4.5 Eastern Mediterranean RegioN.......ccovvieoeeiiociiic e 59
4.6 Western Pacific Region.......c.ocoviiviiiiiiiiicic e 60
. The parasites.......... 61
5.1 Taxonomy 61
5.2 Identification methods and criteria. 63
5.2.1 Standards ... 64
5.2.2 1dentification SEIVICES......criseririieeriieieireiesireeiteesiesnreeneereeneeereeens 65
5.2.3 CryobankKs.......cocoiviiiiieienene et 65
. The reservoir animalS......c.ccoieiiiiiieieiie e 66
6.1 Definition 66
6.2 Incrimination of reservoir NOSS.....ccvoiiiiiciiiiiieiiiee e 66
6.3 Reservoir hosts of Leis/mmania pathogenic 10 Man......co.eeeeeevereeeennene. 67
6.4 Host—parasite relationship in reservoir hosts.........cccoocvverivieeerennencnn. 70
o« THE VECTOTS ..omiiiiei et a b 70
7.1 Taxonomy.......ccoeevvveecureieieeenenennnn 70
7.2 Identification methods and criteria 71




10.

7.3 BIOIOZY veuvevereeneeeanerteeeeieseeseesieeae s e e eseeae e sacae st s ae b e saa b s e enas
7.3.1 Eggs, larvae, and PUPAC........ccccoriiiiiiiiineitenese s
7.3.2 ReproduCHION.......ccuiiiiiiiiiiiieiicicec it e
7.3.3 Adult behaviour......

7.4 Population dynamics...........

7.5 Leishmania in the sandfly........ccconiiiiiiniciceee e

7.6 Vectorial ability and incrimination..........cccceeeiiieiiinnninienneesiennee

. Epidemiology............ ettt ereret ettt e AR se R ea At h e bttt nes

8.1 Qualitative epidemiology...
8.1.1 Visceral lelshman1a51s
8.1.2 Old World cutaneous TEISHIMANIASIS ... e e oo eeeeseeeeeeseeseenes
8.1.3 New World cutaneous and mucocutaneous leishmaniasis..........

8.2 Quantitative epidemiology......ccouvermimiiiiiiniiininnieis

8.3 TranSmiSSION SEASOMS .....ceeecriirreeierineeeesiierrerseienreeeeniseremiisnsessainieessvnnnees

8.4 Transmission sites........ N

8.5 Factors determining transmission rates...............iooecnnnnennncicnneen.

. Surveillance methods......... e ettt e ieeee e teeaeiarareeaahaaeesaarree s naresaennraae

9.1 Analysis of information......................
9.2 Disease prevalence and incidence: actlve and passive case-detection...
9.2.1 Defining the population....... et e e e e e e e e e e saar e
9.2.2 Case-finding
9.2.3 The leishmanin (Montenegro) [155] AU UPOUR PR ST
9.3 Vectors: sampling methods........cccoviiiiciiniini i
9.3.1' Resting- and -breeding-site collectlons
9.3.2 Sticky traps...c....coceevveinreenenisiionnnenns
9.3.3 Mechanical Hght-traps.......cocovoirirecviniiiniiiiiiie e
9.3.4 Human and animal baits........c.coceevreriiirenciiiiiiineee e
9.3.5 Other sampling methods.........
9.3.6 Blood-meal determinations.....
9.3.7 Choice of methods.....c.ccccoiciininilinnn
9.4 Animal reservoirs: sampling and identification...
9.4.1 Sampling domestic animals........cccooeeieviinniiiniiinnns
9.4.2 Sampling small and medium-sized wild mammals..
9.4.3 Sampling untrappable or large mammals ................

9.4.4 Capture and release studies.. :

9.4.5 TdentifiCatiON....cocvereirciiieeea it e eeee i e ennaeeeeereeeeseare e e ereeessenaeees

. 9.4.6 Conservation........cceeceeeeeenuinnenn.
9.5 Parasite isolation and preservation.......c.coccoceiiciiniiiniiiince s
9.5.1 Choice of isolation method .........cccovveviercrirceviiveeienecns SUT
9.5.2 Choice of culture media ......ccocouvieivrinrieeeniiie e
9.5.3 Isolation from man......... . e
9.5.4 Isolation from animals..... e
9.5.5 Isolation from sandflies.......c.ccooiininniniinii
0.5.6 Preservation.....iccciiieieiiirieiieeiiie e ceesmneeseeeniasesran s s eana e

9.6 Data on the enVIroNMmMENt..........cocveeeeerereeeeiereeeeseseeeenss e

Control methods........cccccovvvrveennns R e

10.1 Diagnosis; and treatment




10.2 Sandfly control......coovimiireei e
10.2.1 Measures for reducing man—fly contact...........ccoovvrvevrennnn...
10.2.2 Measures for reducing sandfly populations

10.3 Reservoir control...........cooevcvvvieniieeceeeeeereeenenan,
10.3.1 Old World sylvatic reservoirs..................
10.3.2 New World SyIvatic TeSErvVOirs.........oveuivrveeererereeeieesseesseresesonns
10.3.3 DOMESHC IESEIVOILS. ..c.vevrvereererereiereresiereceeeeeeeeeeeeeesereneeaaees
10.3.4 Man as the [ESErVOIr......uoieieeeeveiiiee e e

10.4 Control by Immunization.............c.oceeooiiiiieeieieeeeeeeee e,

11.2 Development projects and tOUriSM...........coeveeiveiereeerieeereereeeeseennan,
11.3 Emergency measures........................

11.4 Primary health care approaches.
11.5 Evaluation.......ccccocevieeerviveenneinennnnn,

12. Training and 1eSearch.........ccccecieiieeriveeieeieee et
12.1 Training.....
12.2 Research

13. Recommendations

ACKNOWIEAZEITIENTS. ..ottt eeanne
REFETEICES ...ttt ettt ee e ees e r e
Annex 1. Labelling of Leishmania isolates, identification centres, and sources

of Standards.........oeiiier e
Annex 2. Ball-point pen technique for measuring induration of skin-test

reactions....... e ettt e et e e b et e e ente et e s rneereenaeeneaate
Annex 3. Methods for the isolation and cryopreservation of Leishmania........
Annex 4. Procedures for splenic aspiration and grading of parasites..............

Annex 5. Cost comparison of four insecticides as applied in residual spraying
for malaria CoOnIrol..... it

119

119
119
120

122
124
124

125

132
133
138



ABBREVIATIONS

The following abbreviations are often used in this report for the various forms of

leishmaniasis:
ACL
CL
DCL
LR
MCL
NWCL
- OWCL
PKDL
VL
ZCL

— anthroponotic cutaneous leishmaniasis
—— cutaneous leishmaniasis

— diffuse cutaneous leishmaniasis

— leishmaniasis recidivans

— mucocutaneous leishmaniasis

— New World cutaneous leishmaniasis
— Old World cutaneous leishmaniasis
— post-kala azar dermal leishmaniasis
— visceral leishmaniasis

— zoonotic cutaneous leishmaniasis
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THE LEISHMANIASES

Report of a WHO Expert Committee -

A WHO Expert Committee on Leishmaniases met in Geneva
from 10 to 16 November 1982. Dr A. Davis, Director, Parasitic
Diseases Programme, opened the meeting on behalf of the Director-
General of WHO.

1. INTRODUCTION

Although the leishmaniases give rise to important public health
problems, current efforts to control these diseases are insufficient.
The wide diversity of both the clinical forms of the diseases and the
epidemiological situations means that each focus requires specific
control principles and methods. Moreover, leishmaniases control is
usually hampered by ignorance of the true prevalence of the diseases
and underestimation of the human suffering and invalidity they
cause.

The Committee expressed deep concern about the increasing
spread and occurrence of leishmaniases in the world. Kala azar, if
left untreated, has a high mortality rate. New World mucocutaneous
forms are mutilating and difficult to treat, and the disfigurement
caused by cutaneous forms has a lifelong psychological impact
(Fig. 1). The danger that these diseases represent for the health of
children should be specially emphasized since this age group is not
only more vulnerable, but is also the group in which the risk of
failure of diagnosis is the highest.



Movements of migrants, temporary labourers, and any large-
scale population displacement may result in a high incidence of
infection among such groups. Increasingly, tourists visiting endemic
areas are reported to return infected. Among the population in
endemic areas, the permanent risk of an epidemic creates constant
and genuine fear.

Control of some of these diseases is possible, but the personnel
of public health services often appear to be discouraged by the
complicated nature and wide diversity of the epidemiology of these
diseases, and in some instances, the available treatment and
preventive measures are unsatisfactory. It is therefore impracticable
to adopt a universal control strategy.

In the present report, an effort is made to review current methods
of control and to define strategies for a variety of circumstances and
at different levels of sophistication. The report covers all the forms
of leishmaniasis, and consequently it cannot include detailed
accounts of each of the many technical subjects related to this group
of diseases. It is the hope of the Expert Committee that its report
will stimulate investigations into the state of infection in
leishmaniases foci throughout the world and that it will assist those
who are responsible for organizing and implementing the control of
and research into these diseases.

2. THE LEISHMANIASES IN MAN

2.1 Cﬁniéal forms

2.1.1 Visceraf leishmaniasis (VL)

Visceral leishmaniasis (VL) is caused by Leishmania donovani and
its subspecies and may be endemic, sporadic, or epidemic. The
clinical features tend to differ between the three situations.

Endemic visceral leishmaniasis. Children especially are affected. In
the Mediterranean area, South-West Asia, China, and Latin
America, the commonest age group affected is 14 years. In East
Africa and India the peak age is 5-9 years, but the disease occurs
also among teenagers. Males are affected twice as often as females.
The incubation period ranges from 10 days to over one year, and the
onset of the disease is gradual. The common symptoms are fever,
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Fig. 1. Clinical manifestations of different forms of leishmaniasis
(Photos A, B, and C: B.C. Walton; photo D: J.J. Shaw)

A. Cutaneous leishmaniasis: the picture shows an ulcer
due to Leishmania braziliensis panamensis, clinically
indistinguishable from L. major lesions

»
B. Mucocutaneous
leishmaniasis

caused by
L. b. braziliensis




C. Visceral leishmaniasis due to L. donovani: the picture
shows an enlarged spleen, emaciation, and brittle hairs

A - ; st A

D. Diffuse
cutaneous
leishmaniasis
due to
L. mexicana
amazonensis




malaise, weight-loss, anorexia, and discomfort in the left
hypochondrium. Cough and diarrhoea are frequent in some series,
but absent in others. The common clinical signs are marked non-
tender splenomegaly, moderate hepatomegaly and lymph-
adenopathy, wasting, and pallor of mucous membranes. Some of
the common manifestations of different forms of leishmaniasis are
shown in Fig. 1. Darkening of the skin of the face, hands, feet, and
abdomen is common in India (kala azar = black sickness).
Commonly in Sudan and rarely in East Africa, a cutaneous nodule
or ulcer, or a mucosal lesion may be present, containing leishmanial
parasites. Signs of malnutrition (oedema, skin and hair changes)
develop. Intercurrent pneumonia, dysentery, and pulmonary
tuberculosis are common.

Sporadic visceral leishmaniasis. Non-indigenous people of any
age, entering an endemic area may contract visceral leishmaniasis.
The onset of fever is usually abrupt, beginning 3 weeks to 2 years
after exposure. The disease may progress acutely with chills, high
undulating fever, often with two daily peaks, drenching sweats, rapid
weight-loss, and profound malaise. These patients are more likely to
develop the rare complications of severe acute haemolytic anaemia,
acute renal damage, and severe mucosal haemorrhage. '

Epidemic visceral leishmaniasis. All ages are susceptible except
those old enough to have been infected in a previous epidemic. Males
are infected more often than females by a ratio of 4 : 3. Acute forms
are rare.

Subclinical disease. In some countries (Italy, Kenya) subclinical
cases are thought to outnumber clinical cases by about 5: 1.

Post-kala azar dermal leishmaniasis (PKDL). Caused by L.
donovani, post-kala azar dermal leishmaniasis is primarily a feature
of the Indian subcontinent; it commences one to several years after
apparent cure of visceral leishmaniasis. The chronic lesions consist
of multiple nodular infiltrations of the skin, usually without
ulceration. Hypopigmented or erythematous macules on any part of
the body may later become nodular, especially on the face. It occurs
occasionally in East Africa.

2.1.2 Cutaneous leishmaniasis (CL)

Clinical features of cutaneous leishmaniasis (CL) tend to differ
between and within regions, reflecting the different species of
parasite or the type of zoonotic cycle concerned, and also perhaps
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the genetically determined response of the patient. A “classical”
lesion starts as a nodule at the site of inoculation. A crust develops
centrally which may fall away exposing an ulcer which heals
gradually, leaving a depressed scar with altered pigment. Satellite
nodules at the edge of the lesion are characteristic. Clinicians should
be aware of the wide variety of clinical presentations possible.

2.1.2.1 Cutaneous leishmaniasis of the Old World (OWCL ) is
normally caused by three species of Leishmania: L. tropica, L. major,
and L. aethiopica. Cutaneous lesions due to L. donovani are reported
from Africa and the Mediterranean basin.

Anthroponotic or urban cutaneous leishmaniasis (ACL ) caused by
L. tropica, produces painless ulceration of the skin, often leading to
disfiguring scars. The dry ulcers usually heal spontaneously in about
a year, or sometimes longer. The incubation period is usually 2-8
months.

Leishmaniasis recidivans (LR). The lupoid or tuberculoid chronic
form of leishmaniasis recidivans (LR) may last many years and
responds little to treatment. The slowly progressing lesion, usually
on the face, is characterized by a scar with peripheral activity.
Untreated, the disease is destructive and disfiguring. The scarcity of
amastigotes in the lesion can easily lead to an incorrect diagnosis of
lupus vulgaris.

Zoonotic or rural cutaneous leishmaniasis (ZCL) caused by L.
major produces painless lesions that are often severely inflamed and
ulcerated and heal in 2-8 months. Frequently the lesions are
multiple, especially in non-immune immigrants, becoming confluent
and secondarily infected. Such lesions are often slow to heal and may
leave large disfiguring or disabling scars. The incubation period is
often less than 4 months.

Cutaneous leishmaniasis due to L. aethiopica gives rise to three
principal types of lesion: oriental sore, mucocutancous
leishmaniasis, and diffuse cutaneous leishmaniasis. Most lesions
evolve slowly; ulceration is late or absent; and healing takes place
in 1-3 years or longer.

2.1.2.2 Cutaneous leishmaniasis of the New World (NWCL) is
caused by numerous species and subspecies of Leishmania. The
clinical features are similar to those of Old World cutaneous
leishmaniasis but the lesions tend to be more severe and chronic.

12
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L. braziliensis braziliensis produces in the primary cutaneous
stage single or multiple ulcers which seldom heal spontaneously.
Sometimes the lesions are small, but they may become very large.
Lymphatic involvement is common early in the disease. Up to 80%
of untreated primary lesions are followed by the appearance of
mucocutaneous leishmaniasis (see section 2.1.3).

L. braziliensis guyanensis is the cause of “pian bois”, frequently
producing painless, single, dry lesions that are often tumorous and
tend to persist. Metastatic spread along the lymphatic system and
ulcers all over the body are not uncommon.

L. braziliensis panamensis causes lesions that are normally ulcers,
which do not heal spontaneously; lymphatic involvement is usually
a feature of the disease. .

L. mexicana mexicana causes “chiclero’s ulcer” or “bay sore”.
The painless lesion often heals spontaneously within a few months,
but sometimes chronic progressive lesions develop and destruction
of part of the ear is not uncommon. Most lesions are single and
about 60% are located on the ear.

L. mexicana amazonensis causes single or multiple skin lesions,
which seldom heal spontaneously. Though infection is common
among forest rodents, the disease is rare in man. About 30% of
patients with lesions attributed to this parasite have diffuse
cutaneous leishmaniasis. . )

L. mexicana venezuelensis causes indolent nodular lesions, usually
single.

L. mexicana garnhami causes single or multiple lesions, which
usually heal spontaneously in 6 months.

L. peruviana causes “uta”, which mainly affects children. The
single or few painless lesions usually heal spontaneously in about 4
months.

2.1.2.3 Diffuse cutaneous leishmaniasis ( DCL) is caused by
various species and subspecies of Leishmania, and is characterized
by widely disseminated thickening of the skin in plaques, papules,
or multiple nodules, especially on the face and exterior surfaces of
the limbs, sometimes resembling lepromatous leprosy. There is no
ulceration or mucosal involvement. The disease does not heal
spontaneously, and there tends to be a relapse after treatment.

]
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Leishmania mexicana pifanoi is known only from cases of diffuse
cutaneous leishmaniasis in Venezuela. In the focus of cutaneous
leishmaniasis in the Dominican Republic, all patients have DCL, but
the parasite responsible has not yet been identified. Leishmania m.
amazonensis is the parasite most commonly associated with DCL in
the New World. In the Old World, DCL, caused by L. aethiopica,
has been reported in Ethiopia and Kenya, and DCL due to an
unidentified parasite in Namibia and the United Republic of
Tanzania.

2.1.3 Mucocutaneous leishmaniasis (MCL)

Mucocutaneous leishmaniasis or espundia (Fig. 1B) is caused by
L. braziliensis braziliensis and possibly by L. b. panamensis and L.
b. guyanensis. The primary lesions are similar to other types of
cutaneous leishmaniasis. Metastatic spread to the oronasal/
pharyngeal mucosa may occur during the presence of the primary
lesion or up to 30 years later. Ulceration and erosion progressively
destroy the soft tissue and cartilage of the oronasal/pharyngeal -
cavity and swelling of the nose and lips may cause “tapir nose”. The
condition may be painful or painless. Secondary infection is
common. In contrast to cutaneous leishmaniasis, the lesions do not
heal spontaneously. Suffering and mutilation are severe and death
occurs as a result of bronchopneumonia or malnutrition.

A small number of cases of mucocutaneous leishmaniasis have
been reported from the Old World, most of them in adult males from
the Sudan. The Sudanese form is characterized by the slow evolution
of ulceration of the buccal mucosa; the causal agent is probably L.
donovani s. 1. In Ethiopia the primary lesion following infection with
L. aethiopica manifests itself as mucocutaneous leishmaniasis.

2.2 Pathology

In man, Leishmania occur as intracellular parasites known as
amastigotes (see Fig. 2) that multiply in macrophages and other
phagocytic cells of the reticuloendothelial system. Despite the wide
range of manifestations seen in leishmanial infections, all clinical and
geographical varieties of the disease share a common histological
feature — namely, the early accumulation of mononuclear
phagocytic cells (or hyperplasia) in the tissues invaded. The
dermotropic species induce an initial histiocytoma in the skin, while

14



Fig. 2. Leishmania parasites
(Drawings: D.G. Young)

B. Promastigotes in the midgut of a sandfly



the viscerotropic species induce hyperplasia of reticuloendothelial
cells of the organs involved. The pathological changes that
characterize the various clinical forms of the disease reflect the
balance between parasite multiplication, the resultant degenerative
changes, and the immune response of the patient.

The histological changes that occur in cutaneous leishmamiasis
are dominated by evidence of delayed (cell-mediated)
hypersensitivity to parasite antigens. Typical Old World cutaneous
leishmaniasis pathology does not differ basically from that in the
New World forms, including the primary skin lesion that precedes
mucocutaneous - leishmaniasis. The pathology -of visceral
leishmaniasis is dominated by the specific suppression of cell-
mediated immunity; this permits the dissemination and uncontrolled
multiplication of the parasite and leads. to development of the
complications. '

2.2.1 Visceral leishmaniasis

The reticuloendothelial hyperplasia that follows infection with L.

‘donovani affects the spleen, the liver, the mucosa of the small

intestine, the bone marrow, the lymph nodes, and the other
lymphoid tissues. Many of these cells are heavily parasitized.
Lymphocytic infiltration is scanty. In the spleen and the other
lymphoid organs, there may be atrophy of paracortical areas (white
pulp), but plasma cells are numerous. Haematopoiesis is initially
normal but later becomes depr,,erssed;.The"li'fq-s_pan of leukocytes and
erythrocytes is reduced, causing granulocytopenia. and anaemia.
The liver function is normal and few hepatocytes are invaded;
later prothrombin production decreases. Together with thrombo-
cytopenia, the prothrombin depletion may result in severe mucosal
haemorrhage. Hypoalbuminaemia is associated -with oedema -
and other features of malnutrition. Diarrhoea may -be due to
intestinal parasitization and ulceration or to secondary enteritis.
In the advanced stage, intercurrent infections are frequent, especially
pneumonia, dysentery, and tuberculosis, and these are a common
cause of death. Hyperglobulinaemia is common (mainly polyclonal
IgG) but does not seem to have a clear pathological role in visceral
leishmaniasis. Complement activation may contribute to anaemia;
there is formation of immune-complexes but nephritis is rare. In the
few cases of self-healing or lymphatic visceral leishmaniasis that

16



have been studied, tuberculoid and necrotic histological patterns,
respectively, have been reported.

2.2.2 Post-kala azar dermal leishmaniasis

Histologically, the macular and hypopigmented varietics are
associated with isolated areas with a granulomatous reaction and
few parasites. The more common erythematous and nodular forms
show considerable histiocytic infiltration, oedema, proliferation of
capillaries, and numerous parasites. The former type has certain
histological features in common with leishmaniasis recidivans, and
the latter with diffuse cutaneous leishmaniasis.

2.2.3 Uncomplicated cutaneous leishmaniasis

The histological response must be considered under two headings,
(a) the immune cellular response (which reflects the host’s immunity
and is the basis.of classification); (b) the tissue response (which may
reflect the effects of released antigen, since tissue damage often
appears to be greater than would be expected from the effects on the
host macrophage alone).

(@) Immune cellular response. In early forms or in patients with a
persistently low level of antibodies, there are large numbers of
parasite-laden macrophages, some vacuolated and carrying
numerous parasites. The infiltrate of lymphocytes and plasma cells
progressively increases as the lesion evolves, and remains heavy to
the end.

The elimination of parasites usually follows the destruction of the
host macrophages. This occurs either at the centre of circumscribed
clusters in the dermis, with the release of amastigotes, or in
macrophages in the subepidermal zone, causing liquefaction of the
basal layer and ulceration. Polymorphs are present in the necrotic
zone and lymphocytes are numerous at the periphery. Resolution
occurs by the replacement of the necrotic centres by Langhans’ giant
cells and a few epithelioid cells. Cytochemical studies suggest that
immune complexes play an essential role in necrosis. Lesions that fail
to undergo necrosis become chronic and develop a tuberculoid
histology with only a few parasites. During infection' with L. .
mexicana the mnecrotic process may be severe, destroying the
cartilaginous pinna of the ear. T S :
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(b) Tissue response. During the period of active destruction of
parasites, one or more of the following acute changes are -usually
seen. There is oedema in the superficial dermis and damage to
collagen and elastin with an increase in reticulin, followed by
fibrosis. In some cases there is necrosis of collagen or epidermis, and
pseudoepitheliomatous hyperplasia is often severe. The small
capillaries at this stage may show endothelial swelling or
proliferation, or occasionally there is vasculitis. In the later
tuberculoid phase some small vessels may be obliterated.

2.2.4 Diffuse cutaneous leishmaniasis

The histopathology of this condition reflects the absence of cell-
mediated immunity and is remarkable for the enormous numbers of
parasite-laden macrophages, scarcity of lymphocytes, and absence
of necrosis and ulceration. Following treatment, lesions in relapse
may show features of acquired cellular hypersensitivity, which seems
to be a prerequisite for complete healing. The histopathology of
cutaneous leishmaniasis due to L. aethiopica shows a spectrum- of
response between classical cutaneous leishmaniasis and diffuse
cutaneous leishmaniasis. : :

2.2.5 Leishmaniasis recidivans

Histologically, the lesion is dominated by a heavy lymphocyte
infiltrate, giant cells, and rare epithelioid and histiocytic cells.
Fibrinoid necrosis may be seen, but not caseation. Parasites are few
in number or not visible, but they may be isolated by culture.

2.2.6 Mucocutaneous leishManiasis of the New World

It appears that the more virulent the Leishmania, the less well it
is tolerated, and hence the greater the connective tissue and vascular
disturbance when -the antigen is released. This generalization is
epitomized by mucocutaneous leishmaniasis in Brazil. Scarring is the
hallmark of the disease, but macrophages are few and parasites can
seldom be detected. This modifies the histological patterns described
in cutaneous leishmaniasis (section 2.2.3). - )

Cellular infiltration of a rather nonspecific form is one of the
commonest manifestations of mucocutaneous leishmaniasis. It is
often associated with ulceration that, unlike the CL form, appears
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to be induced without macrophage necrosis. The lesions are usually
in the skin, but mucosal involvement may follow. Macrophage
necrosis is seldom detectable, but necrosis of collagen with fibrinoid
change and vasculitis, presumably due to antigen release, may occur.
The histological equivalent of leishmaniasis recidivans is found in
patients with mucosal involvement who are resistant to treatment.
Other lesions in the same type of patient consist only of collagen
degeneration without inflammation or attempted repair, which is
difficult to explain. The most important part of the lesion is in the
deep nasal mucosa, where amastigotes are present in proliferating
vascular endothelium, associated with a heavy perivascular cellular
infiltrate and liquefaction of the cartilage. This deep lesion bears
little relation to the superficial ulcer.

2.3 Host—parasite relationship

There is limited information concerning the host-parasite
relationship in man. Little is known of the events that follow the
inoculation of promastigotes (Fig. 2), which may be critical to the
eventual outcome of the infection. Presumably, many infections in
man terminate subclinically, but nothing is known of the
mechanisms involved. Infections in experimental animals and in
vitro experiments, however, suggest the existence of several
mechanisms that permit parasite survival and multiplication. Sera
of many mammals, including man. contain factors capable of
agglutinating or lysing promastigotes in virro, but the effect, if any,
of these factors on parasites inoculated naturally into a naive host
is not known.

Within the host macrophages, leishmanial amastigotes are
protected from antibodies and any circulating substances that might
be harmful to the parasite. Parasite survival within the host must
therefore depend on the capacity of the microorganism to become
incorporated into these cells. However, the search for a specific
organelle that might facilitate active cell invasion has so far been
unsuccessful, and Leishmania are probably taken up by simple
phagocytosis. It has been demonstrated that phagosomes containing
parasites fuse with lysosomes. This phenomenon does not seem to
harm the parasites that multiply in the phagolysosomes. In vitro
phagocytosis of Leishmania in macrophages induces increased
oxygen uptake, and generates toxic oxygen metabolites such as
hydrogen peroxide. Promastigotes are susceptible to such
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compounds and, in vitro, they are presumably destroyed by these
metabolites in macrophages. The production of the -toxic
compounds is considerably augmented in activated macrophages
that are able, under special in vitro conditions, to kill the amastigote
stages of the parasite. This parasiticidal capacity, however, appears
to be a genetic predisposition of the macrophage and also depends
on the type of parasite involved. , :

In inbred mice, susceptibility to infection with L. donovani is
determined by a single gene or gene complex while the ability to
control the subsequent infection immunologically is determined by
a different gene. Genetic resistance of mice to infection with L. major
is mediated by the ability of the macrophage to digest the parasite,
but in susceptible mice, the genetically determined inability to
control an established infection is mediated by cells that suppress the
normal cellular immune response. _

In man, there are no data available on genetic control or racial
susceptibility, although it has been shown that mucocutaneous
leishmaniasis produces different symptoms in Amerindians and in
patients of African ancestry. Nevertheless, the ability of Leishmania
to persist so successfully in an immunocompetent person, and of
some leishmanial species to suppress the immune response, suggests
that the relationship with manis very old. - o _

Almost nothing is known of the characteristics of the parasite that
determine infectivity, virulence, dermotropism or viscerotropism,
and the capacity to survive in man, although it is clear that the
various species of Leishmania -express these characteristics to
different degrees. - - o < e

- 231 Irnmune }f’:esprqn,s'e::j o 7 . T
Leishmanial infection in man induces both humoral and cellular
immune responses, but the balance of their expression varies with
‘the type of disease. Table 1 summarizes the main immunologica
- features of the various :leishmanial‘infrections in’ man. _ '

2.3:1.1 Visceral leishmaniasis: The - essential - immunological
feature of visceral leishmaniasis is-the total suppression of all indices
of cellular hypersensitivity to leishmanial antigens. This is associated
with the unrestricted multiplication of parasites. Levels of specific
“antibody and of polyclonal IgG and IgM are high, complement is
activated, and immune-complexes involving immunoglobulin classes
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Table I. Main immunological features of leishmanial infections in man

Leishmania species Disease type? Immune response ', Parasites in lesions Tendency toself-cure
Cutaneous delayed . Antibodies '
hypersensitivity

L. tropica ClL. present variable present yes .
LR strong variable scanty no

L. major CL present present present rapid

L. aethiopica CL weak variable present slow
DCL absent variable abundant no

L. donovani VL absent abundant abundant rare

' PKDL variable variable variable variable

CcL present variable present yes

L. braziliensis CL present present present yes
MCI. present present scanty no

L. mexicana CL present variable present yes
DCL absent variable abundant no

' aCL: cutancous leishmaniasis; DCL: diffusc cutaneous leishmaniasis;

dermal leishmaniasis; VL: visceral leishmaniasis.

LR: feishmaniasis recidivans; MCL: mucocutaneous leishmaniasis; PKDL: post-kala azar




G, M, and A are formed in the serum. In addition, cellular responses
to tuberculin and other unrelated antigens are suppressed or absent.
This nonspecific immunity is regained within 6 weeks of recovery
after treatment. Specific cellular immunity is regained slowly over 12
months in 75% of patients in Kenya, but only rarely in patients in
France. In the remaining 25% in Kenya, the significance of the
permanent suppression, in terms of liability to relapse or reinfection,
is unknown. Patients who have recovered from infection are
normally considered immune to reinfection with L. donovani, but
relapse may be indistinguishable from reinfection.

Patients with post-kala azar dermal leishmaniasis do not show a
consistent pattern of immune response to leishmanial antigens; there
is possibly a spectrum as in cutaneous leishmaniasis.

2.3.1.2 Cutaneous leishmaniasis. Cell-mediated hypersensitivity
develops early. Evidence for this includes ulceration of the lesion, the
histopathological evidence, the positive leishmanin test, and the
ability of lymphocytes to respond in vitro to leishmanial antigens. In
infections due to L. aethiopica, L. mexicana amazonensis, and L. m.
pifanoi, however, these features may appear slowly or not at all,
permitting the development of diffuse cutaneous leishmaniasis.

Cutaneous leishmaniasis is sometimes considered to constitute a
“polar” disease, akin in this respect to leprosy, the two (rare) polar
forms being diffuse cutaneous leishmaniasis and leishmaniasis
recidivans. Patients with leishmaniasis recidivans display marked
sensitivity to leishmanin which correlates with the conspicuous
scarcity of parasites in the lesions. Neither condition heals
spontaneously. Ulcers due to Old World cutaneous leishmaniasis
appear to occupy, both histologically and immunologically, an
intermediary position between the above two polar forms of the
disease, but OWCL is also characterized by a healing mechanism,
however inefficient. '

2.3.1.3 Mucocutaneous leishmaniasis. The disease is characterized
by marked cellular hypersensitivity, and the presence of circulating
antibodies that are more easily demonstrated than in cutaneous
leishmaniasis. The reasons why cellular immunity fails to heal the
lesions of mucocutaneous leishmaniasis and leishmaniasis recidivans
are not known. '
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2.3.2 Biological cure and immunity

In leishmaniasis, healing is normally followed by immunity to
reinfection with the homologous parasite but not to other species.
There is some evidence to suggest that L. major may also protect
against L. tropica, and L. braziliensis against L. mexicana. Healing
is mediated by cellular immunity, although more than one
mechanism may be involved. The mechanisms by which immunity
to reinfection is maintained are not understood, and it is not known
whether immunity is sterile.

2.3.3 Immunity in animal models

A considerable amount of information has been gained from
experimental studies of immune responses in animal models of
leishmanial infections in the past 15 years. The wide spectrum of
immune responses in laboratory animals, the availability of animals
of particular genetic constitutions, and the possibility of modulating
the immune responses of the hosts in the laboratory have provided
interesting insights in three major areas of the study: (a) the genetic
aspects of susceptibility and resistance; (b) the relative importance
of various cell populations in the immune responses and effector
mechanisms, and (¢) the potential means of immunizing against the
disease.

3. GEOGRAPHICAL DISTRIBUTION
OF FOCI OF THE LEISHMANIASES

3.1 Distribution of the diseases

It is difficult to plot accurately the present geographical
distribution of the leishmaniases and to determine their prevalence
in man. Environmental and other changes may eliminate the disease
in some highly endemic foci or, conversely, may increase its
prevalence in others. Furthermore, in many countries, leishmaniasis
is not a notifiable disease or, if it is, many cases are not reported for
a variety of reasons. Nevertheless, it is important to collate
information on the distribution and prevalence of the leishmaniases
obtained from intensive studies in representative foci. These results
can help to identify areas where more information is needed. The
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Abbreviations and ‘s‘ymbol,s: a

La.
Lb.

L.d.

L.ma.

Lp.
Lt -

ACL
cL
DCL
LR
MCL

Leishmania, aethiopica, causing cutaneous leishmaniasis

Leishmania braziliensis (L.b. braziliénsis, L.b. guyanensis,

L.b. panamensis), causing mucocutaneous leishmaniasis-

and/or cutaneous leishmaniasis of the New World

Lelshman/a donovam (L.d. donovani, L.d. infantum, L.d.
chagasi) -

Leishmania major (="L. tropica major’’), causing zo-
onotic cutaneous leishmaniasis of the Old World

Leishmania mexicana (L.m. mexicana, L.m. amazonensis,
L.m. pifanoi, L.m. venezuelensis, L.m. garnhami), causing
cutaneous leishmaniasis of the New World

Leishmania peruviana

Leishimania tropica (= ‘L. tropica minor”), causing an- '

throponotic cutaneous leishmaniasis
anthroponotic cutaneous Iei'shmani;asis
cutaneous teishmaniasis =

diffuse cutaneous léishmaniasis .
leishmaniasis récidivans

mucocutaneous leishmaniasis

PKDL

VL
ZCL

"~ Table 2. Distribution of leishmaniases by country and territory
(alphabetically listed for the Old and New World)

 post-kala azar dermal leishmaniasis

visceral leishmaniasis

., zoonotic cutaneous leishmaniasis

fewer than three human cases reported; autochthony
doubtful; reports during the past 15 years not avallable or
doubtful identification

parasites demonstrated and identified

a proven vector or reservoir '

~ proven vector: anthropophilic, and bites animal reser-
-voir. Found naturally infected with a parasite indis-
tinguishable from that found in man and reservoir

" — proven reservoir: harbours parasite in nature and has

been shown by ecological studies to maintain the para-
site population

- suspected vector (no asterisk): anthropophilic with geo-
graphical distribution compatible with that of endemic
foci. It may be suspected on the basis of epidemiological
evidence. It may have been found naturally infected but
parasﬂe not identified and/or it could be experimentally
infected (O'd World species only); or suspected because
it is a proven vector elsewhere

— suspected reservoir {no asterisk): found |nfected in
nature but the extent of infection not determined
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Country or Species Public health aspects Proven* or suspected Proven* or suspected
territory Phlebotomus vectors animal reservoirs
L.d. Lt  Lma. L.a.

OLD WORLD

Afghanistan + + + Six VL cases Have now been con-  VL: caudatus recorded ACL: dog
firmed in 1982, originating from ACL: caucasicus
several parts of the country mongoleﬁsis recorded
ZCL is common in rural areas of papatasi
northern Afghanistan. ACL is sergenti
common in towns, especially in
Kabul, with an increasing trend
reaching epidemic proportions in
1972, Information from other ZCL: caucasicus ZCL: rodent-Rhombomys*
parts of the country is still frag- papatasi
mentary

Albania Between 1947-62 there were 133

' cases, but no recent reports

Algeria + + L.d:: high incidence in areas of  VL: longicuspis* VL: dog*
Algiers, Grande Kabylia, Petite perniciosus*
Kabylia, Constantine. Sporadic
cases in south-east
L.ma.. frequent in M'sila, high CL: alexandri CL: rodent-Psammomys*
endemicity in Biskra and Abadla chabaudi
areas ‘ papatasi
No cases in the Sahara sergenti
L.t.: may exist in Mila, EI Milie,
and other cities in north

Angola One case of VL reported, may VL: ' dog

have been acquired outside the
country
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Table 2 (continued)

Country or Species Public health aspects Proven* or suspected Proven* or suspected
territory Phlebotomus vectors animal reservoirs
L.d. L.t L.ma. L.a.
Bangladesh + Recent information is fragmen-  VL: argentipes
tary but 218 suspected cases with
parasite isolation in 59 cases in
last 10 years reported from dif-
ferent regions of the country
Nearly all cases in adults, PKDL
is common .
Benin ? One cése of CL, but species not
confirmed
Botswana Five unspecified cases of leish-
maniasis were reported in 1951
Bulgaria ? Between 1947 and 1953, 4 cases,
but no recent report
Burma ? Old records, but no recent infor-
mation available
Central African + ? Four 'widely scattered cases of
Republic VL since 1968
Sporadic cases of CL in north-
west and south-west ' '
Chad + ? During 196971, 29 cases of VL VL: orientalis VL: dog

and 1001 cases of CL were re-
ported from the east

During 1969-71, 6 cases of MCL
were recorded

cL: bergeroti
duboscqi




China + Before 1960, 600 000 cases were VL: chinensis* VL: dog*
recorded from north-eastern and raccoon dog—~
north-western China; in 1978 only Nyctereutes
99 cases and in 1979 only 48
cases were recorded, mostly
from north-eastern China

Cyprus ? ? Before 1‘960, VL and CL were VL: tobbi* VL: dog*
both rare; no further information kyreniae possible
could be traced vector of canine

leishmaniasis@

Democratic ? ? Both CL and VL have been re-
Kampuchea corded, but with low prevalence
(reported by the WHO Regional
Office for the Western Pacific, in

1979)

Democratic ? One recorded case of VL in 1956,

People’s Republic probably locally acquired

of Korea

Democratic + ? + Information is scarce

Yemen VL cases are occasionally seen
in hospitals, but some may have
been imported
CL probably also exists

Djibouti + + Two proven and two doubtful VL: dog
cases of VL were reported in
1974
Due to nomadism it is difficult to CL: alexandri
delimit the area of local trans- bergeroti
mission

Endemicity of L.d. and CL is fow;
two recent reports of CL

B a P. kyreniae as named by Lewis (2) and described as a subspecies of P. chinensis by Theodor (3)
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Table 2 (continued)

Country or
territory

Spécies

* Public health aspects

L.d.

Lt

L.ma.

La.

Proven* or suspected

Phlebotomqs vectors

Proven* or suspected
animal reservoirs

Egypt

Ethiopia

France

+

+

Imported cases of both VL and CL
are increasing

Three VL cases proved in 1982;
information on the origin of the
cases is, pending '

CL recorded sporadically in 1940;
in the 1930s, the main L.t. en-
demic area was in eastern areas
of the Nile delta; but no recent
information available '

L.ma. exists in Sinai

VL common in Metema-Humera
areas and south-west Ethiopia;
eisewhere sporadic

L.ma. may exist in north-west
and south-west lowlands

The occurrence of L.ma. in man
needs further confirmation

L.a. with patchy distribution in
highlands, MCL and DCL seen

VL occurs in definable focal
areas such as the Cévennes in
south, but more commonly oc-
curs, sporadically over a broad
indefinite area

Most cases of VL are reported in
adults . .

CL:

VL:

CL:

VL:

papatasi

orientalis

longipes™
pedifer®

ariasi*
perniciosus

VL: dog
rodents

CL: hyraxes* (L.a.)
rodents—Arvicanthis
(L.ma.)

VL: dog*
fox—Vulpes
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France (continued)

Gabon

Gambia

Ghana

Greece

Guinea

India

Between 1922-77, 434 cases of
VL reported

Cases of CL are now probably all
due to L.d.

One case reported in 1914

Two cases reported in 1949 and
in 1979

Doubtful reports of L.ma.

Incidence of VL has increased
significantly but recent infor-
mation is scarce

CL is not uncommon in south but
incidence is not well known at
present

Recent parasite typing of CL and
LR cases confirmed the presence
of L.t.

Few sporadic cases of CL in
western part of the country in
1976

During the peak of recent kala
azar epidemic in North Bihar
about 50 000 cases occurred in
1978; the epidemic has spread to
West Bengal, and approx. 7500
cases have been reported from
the area in first 8 months of 1982

VL:

ACL:

VL:

balcanicus®?

major syriacus
simici recorded
tobbi recorded

alexandri recorded
perfiliewi recorded
sergenti

argentipes*
papatasi

VL:

VL:

dog

no animal
reservoir
discovered
so far

b P. balcanicus: was considered previously as a subspecies of P. chinensis.
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Table 2 (continued)

Country or Species .

Public health aspects

territory

Ld Lt  Lma La.

Proven* or suspected
Phlebotomus vectors

Proven* or suspected
animal reservoirs

India (continued)

Indonesia ?

Iran (Islamic + + +
Republic of)

Sporadic cases of VL have been
reported from Gujarat, Uttar
Pradesh, Punjab, and foothills of
Himalayas and also from Jammu,

" but no'cases of PKDL; cases have

been reported also from Tamil
Nadu | '

Recently, cases of ACL have
been reported from Bikaner City,
and 'about 1350 cases of L.ma.
during’ the 1970-72 peak years
from Rajasthan area

Notification compulsory

Apart from two old reports from
Borneo and Sumatra, no records
exist ‘ '

Sporadic cases of VL have been
reported from most parts; more
cases are seen in south-western
province of Khuzestan

ACL is still seen in towns such as
Meshed, Neishapour, Teheran,
Kerman, and Shiraz; the in-
cidence is very low, being 1-2
per 100 000 per annum

ZCL is widespread and common
in rural areas

ACL: sergenti

ZoL: papatasi
salehi*

VL: halepensis’
major

ACL: sergenti
ZCL: alexandri

caucasicus group
papatasi

ACL: dog (from
Bikaner town)

ZCL: rodent-Meriones

hurrianae*
VL: dog

jackal

fox
ACL: dog

ZCL: rodents—Meriones,
Rhombomys™
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Iraq

Israel

Italy

VL cases steadily increased,
reaching a peak in 1974. (1961
clinical cases) and subsequently
leveiled off to about 500 cases
per year; more than half of cases
were reported from Baghdad
province;, the existence of
asymptomatic cases proved
serologically

ACL cases seem still to exist with
outbreaks in 1975-77 in certain
towns (Baghdad, Mosui)

ZCL cases are more common
and seldom overlap with foci of
VL

Notification compulsory

VL is rare and sporadic now-
adays in Israel

ACL still exists

ZCL is fairly common in area of
Jericho, Nebbi Mussa, Aravah,
and near the Sinai border

Low endemicity of VL in Tuscany,
the Adriatic coast, and Sicily; a
sudden outbreak of 60 cases oc-
curred during 1971-72; probably
numerous cryptic cases occur

Between 1950 and 1973, 740
cases of VL were reported

Foci of CL along coast, might be
due to L.d.

Notification compulsory

VL:

CL:

VL:

ZCL:

VL:

CL:

papatasi

sergenti
alexandri
papatasi

mafor syriacus*

papatasi*

major syriacus
perniciosus

perfiliewi

VL:

CL:

VL:

ZCL:

VL:

dog

(only one dog was
found infected but
not typed)

rodent-Rattus

-

dog

rodents—Meriones*,
Psammomys*

dog*
fox-Vulpes
Rattus rattus
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Table 2 (continued)

Country or Species

Public health aspects

territory

L.d. L.t L.ma.

L.a.

Proven* or suspected
Phlebotomus vectors

Proven* or suspected
animal reservoirs

lvory Coast ? ?

Japan

Jordan + ? +
Kenya +

Kuwait ? + +

One case of CL in central region
and two cases of VL in south-
east; not confirmed whether local
or imported

Before 1965, imported cases of
VL and MCL were recorded

Recently a case of MCL reported
in 1977, but origin doubtful

VL existed in the past, but details
are lacking

Few cases of CL occur and might
be due to both L.t. and L.ma.

Numerous outbreaks of VL in the
districts of Kitui, Meru, West
Pokot, Machakos, and Baringo;
during the late 1970s, more than
2000 cases recorded in Macha-
kos ‘and Kitui districts, with in-
creasing trend in Baringo and
West Pokot

L.a. restricted to foci in Bungoma
District, Mt Elgon, and the Nyan-
dana range

Human infection with L.ma. re-
quires further study

VL is rare and cases may have
been imported

VL:

CL:

CL:

martini*
celiae
vansomerenae

pedifer*

papatasi

VL: dog

VL: dog

CL: rodents (L.ma.)-
Tatera, Xerus
hyraxes (L.a.)
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Kuwait (continued)

Lebanon

Libyan Arab
Jamabhiriya

Maiawi

Mali

Maita

Mauritania

Mongolia

+

Incidence of CL is increasing and
both L.t. and L.ma. have been
identified in 1978-80, some cases
are imported

Since 1969 reports are lacking
but it is likely that a few cases of
VL and CL still exist

Few cases of VL from near Beng-
hazi since 1976

CL outbreak south and west of
Tripoli during 1974-76

One case of VL reported in 1979
from northern Malawi

Cases reported during 1957-66
suggest that CL is hyperendemic,
especially in Nioro district; high
endemicity areas in south-
western to south-eastern part of
country

Few cases of VL in 1970-71,
although 1603 cases were re-
corded for 1946-71

Few cases recorded, mostly from
area of Néma and Aioun-el
Atrous during 1956 and 1979 on
border with Senegal and spor-
adic cases near southern border
with Mali reported in 1956

Recent information is lacking

L. gerbilli found in gerbils does
notinfect man but L.ma. may also
exist

VL:
CL:

VL:

CL:

CL:

VL:

CL:

major syriacus
papatasi

longicuspis recorded
perniciosus recorded

papatasi
sergenti

duboscqi
sergenti recorded

perniciosus*

bergeroti recorded
duboscqi

VL:

VL:

CL:

dog

dog

rodents—Meriones*
(L.ma.), Psammomys*
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Table 2 (continued)

Country or Species ‘Public health aspects Proven* or suspected Proven* or suspected.
territory ' Phlebotomus vectors animal reservoir

Ld Lt Lma La.

Morocco + + During 196069, few sporadic VL: longicuspis* VL: dog*
cases of VL in south and low perniciosus®
endemicity in north of country ariasi
Incidence of ZCL increasing CL: alexandri .. CL: rodents-Meriones
chaubaudi shawi* (L.ma.)
papatasi
sergenti
Mozambique ? No recent reports

One case of VL reported in 1920,
origin doubtful, and cases of CL
before 1959

Namibia ? Few sporadic cases of CL, mostly ~ CL: grovei CL: hyraxes
. from south-western part of the rossi sp'‘B'"’ (taxonomy
country and vectorial status

The leishmanial parasite of the under review)

hyrax seems different from hu-
man parasite; the parasite differs
from L.a. and is' presently un-
named (L.sp:.)

Nepal ? Recent VL situation could not be
determined; the situation needs
clarification
Nigef ? ? No recent reports of VL, pre- VL: orientalis

viously sporadic cases in centre

CL of low endemicity in southern, CL: duboscqgi
central, and western Niger sergenti recorded
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Nigeria

Oman

Pakistan

Portugai

Republic of
Cameroon

Doubtful cases of VL during
1936-47, no recent reports avail-
able

ZCL of low endemicity in north-
ern Nigeria

Three cases of VL were reported

since 1979, one of which may not .

have been an autochthonous
case

VL occurred in N. Pakistan, most-
ly in the Shyok river valley in
Baltistan area, since 1957, but
recent evidence in 1979, showed
that it had disappeared

CL used to occur all over the
country; itis still present in Gilgit
Agency of N. Pakistan, in Baluchi-
stan, and in the extreme south,
as reported in 1974-80; most
cases are of the wet type but L.t.
may exist in towns

VL has been increasing in the
north; during 1960-76, 1134
cases were reported

CL may still exist in the south,
and is probably due to L.d.

VL probably exists in north, one
isolated case in west recorded in
1976

CL low incidence in Mokolo re-
gion, northern Cameroon, re-
corded in 1972

CL:

VL:

CL:

A

CL:

duboscqi recorded

hindustanicus®
kandelakii burneyi
major

papatasi
sergenti

perniciosus

duboscqi

VL: dog*
fox-Vulpes

¢ hindustanicus was previously considered as a subspecies ol P. chinensis




9¢

Table 2 (continued)

Country or
territory

Species

Public health aspects

L.d.

L.t

L.ma.

L.a.

Proven* or suspected Proven* or suspected
Phlebotomus vectors animal reservoirs

Romania

Rwanda

San Marino

Saudi Arabia

Senegal

?

The last reported outbreak
1953-54 was in S.W. Romania

One recent indigenous case of
CL reported in a tourist area

Three VL cases reported in 1952;
another case was reported in
1960, may have been acquired
elsewhere

No recent reports on CL avail-
able

Several dozen cases of VL have
been recorded in recent years;
most from coastal area of ex-
treme S.W. part of country

ZCL is widespread all over the
country, with high incidence in
many areas; foreigners become
infected often with multiple
lesions

ACL may occur around and north
of Abha in S.W: Saudi Arabia

Cases of LR are not uncommon
in this area

Canine VL widespread but no
human cases

VL: major VL: dog*
perfiliewi
(for canine
leishmaniasis)

CL: papatasi* CL: dog
bergeroti recorded rodent-Meriones
sergenti

VL: -dog*
(in the absence of
human cases)
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Senegal (continued)

Somalia 4

South Africa

Spain +
Sri Lanka ?
Sudan +

At present CL widespread and
more common in areas of Keur
Moussa and Matam-Duro-Soqui,
in north-west Senegal and in the
north-east on border with Mauri-
tania

VL cases recently confirmed
from Gohar district

A sporadic case of CL from the
south

One case of CL reported in 1979
in Okiep in north-west of Cape
province, could be same L.sp. as
in Namibia

Cases of VL and CL are declining

CL. seems to occur along
Mediterranean coast of country

During 1940-54, 2644 cases of VL
were reported

Compulsory notification

During 1937-38, more than 10 000
cases of VL were hospitalized but
cases decreased with antima-
laria house spraying

A report in 1978 showed several
cases of CL imported from Saudi
Arabia

VL common in provinces of Up-
per Nile, Blue Nile, Kasala, Jong-
lei, and in Kapoeta region in
south; recently new cases from
north of Khartoum. Epidemics
have often occured in the past

CL:

VL:

VL:

CL:

VL:

*

duboscqi

martini

rossi sp"'A"”
(taxonomy and
vectorial status
under review)

ariasi
perniciosus
papatasi
sergenti

orientalis*
martini

CL:

VL:

CL:

VL:

VL:

rodents (L.ma.)-Ar-
vicanthis*, Masto-
mys*, Tatera™

dog

hyraxes

dog

rodents-Acomys*,
Arvicanthis

carnivores—Felis
genetta, Felis serval
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Table 2 (continued)

Country or

Species

Public health aspects

territory

Ld.

Lt

L.ma.

L.a.

Proven® or suspected Proven® or suspected
Phlebotomus vectors animal reservoirs

Sudan (continued)

Syrian Arab ?
Republic

Thailand ?

Togo

Since 1971 reported incidence is
3000 to 5000 cases per year in
Sudan, but prevalence is prob-
ably higher; an estimated 100 000
people are at risk (1980 study)
and a 75% mortality of infected
children was reported '

During Jan.—June 1981, 415 new
cases in Melut area (southern
Renk district), dermal and mu-
cosal lesions probably often due

to'L.d.

CL frequent in Darfur, Kordofan,
and other provinces in central
Sudan and recently an outbreak
of 1500 cases in Shendi-Atbara
area

Three cases of VL were reported
in 1946 and it is probable that
sporadic cases still occur

CL is still common

ACL exists in Aleppo, and ZCL in
the rural areas

One old record but no recent in-
formation

Few imported cases

One case of CL and 5 cases of

unspecified leishmaniasis be-
tween 1968-78 '

CL:

VL:

CL:

CL:

duboscqi
papatasi

major syriacus
tobbi

papatasi
sergenti

duboscqi recorded
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Tunisia

Turkey

Ugénda

USSR

VL hypoendemic in south and
very humid parts, higher endem-
icity in sub-humid and semi-arid
zones of Dorsale and north of
Dorsale in north Tunisia

L.t. from small villages near
Tatahouine in south

The present prevalence of VL is
unknown. Few cases were re-
ported from I[zmir area. During
1936-64 more than 300 cases of
VL reported mostly from areas
with rainfall of 50-100cm per
year

CL is endemic in S.E. Turkey with
scattered cases in central Ana-
tolia; it is likely that both L.t. and
L.ma. are the agents of CL in Tur-
key

Few cases of VL mostly in Kara-
moja district reported in 1969-70

L.a. probably in foothills of Mt
Eigon but needs confirmation

Cases of VL are now confined to
Azerbaijan Republic in Jalilabad
and Khazakhstan, with fewer
than 10 cases per year; few
sporadic cases of VL occur in
Georgia and Turkmenia

L.t. has virtually been eradicated,
only 5 sporadic cases of LR found
in the former foci

VL:

CL:

longicuspis*
perniciosus*
perfiliewi

alexandri
chaubaudi
papatasi
sergenti

(Several species known
elsewhere to be vectors
of VL and CL have been
recorded, but their

role in Turkey has not
been determined)

VL:

VL:

CL:

martini

caucasicus groupd
longiductus
smirnovi€

sergenti*

VL: dog*
CL: rodents
VL: dog*
rodents
VL: dog*
jackal*

dIncludes andrejevi and mongolensis. In the zoonotic ¢
were serologically confirmed as L. donovani.

e smirnovi and longiductus exist in the zoonotic foci of VL.

ycle of VL in USSR, sandflies of the caucasicus groub were found naturally infected with promastigotes which
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Table 2 (continued)

Country or
territory

Species

Public health aspects

Ld

Lt

L.ma.

L.a.

Proven* or suspected
Phlebotomus vectors

Proven® or suspected
animal reservoirs

USSR (continued)

United Arab
Emirates

United Republic
of Tanzania

Upper Volta

Viet Nam

ZCL in man is still found in Turk-
menia and Uzbekistan, es-
pecially in area of Ashkabad but
control is progressing; only high-
ly virulent strains are dangerous
for man

They are proportionately more
abundant in developed ter-
ritories than in deserts

Nblification compulsory

One case of VL hospitalized after
living in Oman

The only confirmed histological
case of CL is from patient with
DCL in 1964 from central Tan-
zania .

Few cases of VL

Somes cases of CL may be due
to L.d.

L.ma. of low endemicity in west-
ern half of the country and scat-
tered cases in eastern part

One case of DCL reported

Unspecified cases of leish-
maniasis seem to exist in the
north; apart from an old report,
no information could be traced in
the south

ZCL: papatasi
caucasicus group
for zoonotic cycle

CL: bergeroti recorded
duboscqi

ZCL: rodents—Allactaga,
Meriones*, Rhom-
bomys*, Spermophil-
opsis
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Yemen Arab + ?
Republic

Yugoslavia +

Zaire ?
Zambia ?
Zimbabwe

VL cases have now been con-
firmed, scattered foci are prob-
ably common

ACL probably exists in towns in
Tihama area

L.ma. seems to be fairly common
in"lowlands .

50 cases of CL were reported
from Taizz

Few cases of VL occur in Serbia,
Macedonia, Montenegro, and
Dalmatia; during 1931-53, 1698
cases were reported with highest
incidence in Montenegro and
Macedonia

CL occurs in some coastal areas
and on islands of the Adriatic; it
is extremely rare in Serbia

One case of VL in the far north-
west of Zaire in 1976; and an-
other from the far south-east in
1968, but its origin is questioned

According to reports in 1973, one
case of VL from Chipata village,
southern Zambia and another
doubtful case from south-east
Zambia

One case of CL reported in 1975;
uncertain that case was acquired
in Zimbabwe

VL:

CL:

VL:

CL:

VL:

VL:

arabicus’
orientalis

alexandri
bergeroti recorded
duboscqi

sergenti

major neglectus VL: dog*

perfiliewi rodents—Rattus
simici rattus, Rattus
tobbi norvegicus

papatasi

katangensis

rossi sp*'A"’
(taxonomy and vectorial
status under review)

fP. arabicus is trealed as a species.
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Table 2 (continued)

' Speciés

Country or Public health aspects Proven* or suspécted Proven* or suspected
territory Lutzomyia vectors - animal reservoirs
Ld. Lb. Lm. Lp. .
NEW WORLD .
Argentina ? + L.b. and cases of espundia occur
in extreme north
Belize + + L.b. reéently reported in man CL: olmeca” CL: rodents,
L.m. mexicana occurs in most of (L.m. mexicana) Heteromys
the country Nyctomys
. Ototylomys™
Sigmodon* (L.m.)
Bolivia ? + + Two cases of VL have been re- VL: Jongipalpis VL: dog
corded in west
Cases of L.b. have been re-
corded from north, south, and
central Bolivia
Cases of espundia occur
L.m. probably occurs in north-
eastern Bolivia, where case of
DCL was reported
Brazil + + + During 1971-80, 63078 cases  VL: /ongipalpis VL: dog”
were notified, 44.6% from the ) foxes—Cerdocyon®,
state of Ceara, and 37.6% from Lycalopex

the state of Amazonas. VL is
common in east, south, and part
of central Brazil with more than
6000 cases to date in the states of
Alagoas, Bahia, Ceara, Espirito
Santo, Goias, Mato Grosso do
Sul, Minas Gerais, Para, Paraiba,

Pernambuco, Piaui, Rio Grande
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Brazil (continued)

Colombia

do Norte, and Sergipe. Highest
endemicity occurs in east Brazil
(Ceara, Minas Gerais)

CL occurs in all states

L.b. braziliensis with symptoms
of espundia in: Bahia, Mato
Grosso do Norte, Minas Gerais,
Para, and Sao Paulo

L.b. guyanensis (pian bois) in:
Amapa, Amazonas, and Roraima

L.b. subspecies in Goias, Mato
Grosso do Sul, and Rio de Ja-
neiro

L.m. amazonensis is rare in man
hut often results in DCL in: Ama-
zonas, Bahia, Ceara, Goias,
Par4, Piaui, Mato Grosso do
Norte, and Minas Gerais

About 100 scattered cases of VL
are known (1944-80)

L.b. braziliensis is widespread in
lowlands of central Colombia and
along Pacific coast

Cases of espundia occur

L.b. panamensis exists in west-
ern Colombia

L.m. amazonensis probably
exists in the southern part of the
country

CL:

CL:

CL:

VL:

CL:

due to L.b.b.:
wellcomei*
amazonensis
intermedia
migonei
paraensis
pessoai
whitmani

due to L.b.g.:
umbratilis*
anduzei

due to L.m.a.:
flaviscutellata*

longipalpis

flaviscutellata (L.m.)
trapidoi (L.b.p.)
umbratilis (L.b.g.)

CL:

CL:

CL:

VL:

due to L.b.b.:
rodents—Akodon,
Oryzomys, Proechi-
mys

due to L.b.g.:
sloth—-Choloepus*
anteater-Tamandua*

due to L.m.a.:
rodents-Dasyprocta,
Heteromys, Neaco-
mys, Nectomys,
Proechimys
marsupials—Caluro-
mys, Marmosa,
Metachirus

*

dog




144

Table 2 (continued)

Country or
territory

Species

Public health aspects

L.d.

L.t

L.ma.

La.

Proven* or suspected
Phlebotomus vectors

Proven* or suspected
animal reservoirs

Costa Rica

Dominican
Republic

Ecuador

El Salvador

French Guiana

Guadeloupe

Guatemala

+

L.b. occurs and cases of espun-
dia have been seen

L.m. seems to be absent

Leishmaniasis was recently
found in the country; all 24
patients showed DCL, the par-

asite may belong to the L.m.
complex

One case of VL. in western Ecua-
dor-

L.b. may exist in the country
MCL has been reported

L.m. seems to exist in northern

coasta!l area and in eastern part

of country

Few cases of VL are known from
east El Salvador on border with
Honduras

CL occurs but has not yet been
well identified

L.b. guyanensis is widespread in
the country

One case of VL and several of CL
have been recorded in the past

Sporadic VL in arid zone in S.E.
Guatemala

CL: shannoni
ylephiletor
trapidoi recorded

CL: flaviscutellata (L.m.)

VL: Jongipalpis

CL: umbratilis*

VL: longipalpis

CL: sloths-Bradypus™,
Choloepus*, Hetero-
mys

Cl:  sloth (L.b.g.)-
Choloepus
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Guatemala
(continued)

Guyana

Honduras

Martinique

Mexico

Nicaragua

Panama

An old record (1949) is from
southern part

L.b-like type occurs in central
and'western part of country

L.m. mexicana occurs in north-

‘east of the country, in the Peten

CL occurs but strain has not been
typed

Sporadic cases of VL from all
over the country, with a focus in
arid’ southern area

CL occurs along Caribbean coast

Cases of VL and CL have been
seen in past

VL occurs in an area north of
Mexico City

L.m. mexicana is common in Yu-
catan in high primary forest

DCL focus is situated near border
with Texas '

VL probably exists in north-
western Nicaragua

L.b. infection very prevalent in
central forests

L.b. panamensis is common,
especially along the Atlantic
coast and cases of espundia
have been reported

CL

VL:

VL:

CL:

VL:

CL:

olmeca (L.m.)

longipalpis

longipalpis

olmeca* (L.m.)

longipalpis

gomezi
panamensis
trapidoi*
ylephiletor

CL:

CL:

CL:

rodents (L.m.)-
Ototylomys

rodents (L.m.)-Hete-
romys, Nyctomys,
Ototylomys, Sig-
modon

sloths—-Bradypus,
Choloepus*
primates—-Aotus,
Saguinus
Procyonids—-Bassa-
ricyon, Nasua, Potos
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Table 2 (continued)

Country or

Species

Public health aspects

territory

L.d.

L.b.

L.m.

L.p.

Proven* or suspected
Lutzomyia vectors

Proven* or suspected
animal reservoirs

Paraguay ?

Peru

Suriname ?

Trinidad and
Tobago

+

?

One case of VL has been re-
ported from central Paraguay but
disease may have been contract-
ed in Brazil

L.b. occurs in the country and
cases of espundia have been re-
ported

L.m.'seems to occur in north-east

L.b. occurs in northern, central,
and eastern Peru, and cases of
espundia have been recorded
from northern Peru

L.p. still exists in highlands of
central Peru

L.m. (not L.m. amazonensis) oc-
curs in northern part of country
and two cases of DCL have been
recorded

CL is common
L.b. guyanensis is widespread
L.b. braziliensis may also exist

One case of VL reported from the
north

Clinically diagnosed and treated
cases of CL occured rarely in
man before 1939

L.m. isolated from rodents

VL:

CL:

CL:

CL:

longipalpis

peruensis
verrucarum (L.p.)

umbratilis (L.b.g.)

flaviscutellata

CL: dog* (L.p.)
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United States
of America

Venezuela

L.m. has been recorded from a
focus in Texas; of the 4 cases,
one presented DCL, one espun-
dia

Cases of VL are not uncommon in
northern Venezuela (including
island of Margarita)

L.b. braziliensis is not uncom-
mon and cases of espundia have
been recorded

L.m. amazonensis may also oc-
cur in south

L.m. pifanoiis known in north and
cases of DCL are known

L.m. garnhami was found in
western Venezuela

L.m. venezuelensis was found in
man and equines in the state of
Lara, some gave DCL-like
lesions that could be cured

CL:

VL:

CL:

CL:

diabolica

longipalpis

due to L.m.a.:

tellata

due to L.m.g.:
townsendi

flaviscu- CL: rodents (L.m.)-Hete-
romys, Proechimys,
Zygogfontomys
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Fig. 3 The d|str|but|on of cutaneous and mucocutaneous Ielshmama3|s in the
world (shaded areas = endemic areas; dots = sporadic cases
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. Fig. 4. The distribution of visceral leishmaniasis in the worid (shaded areas =

endemic areas; dots = sporadic cases)
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presence or absence of leishmaniasis in a given area can be
determined conclusively only by looking for the parasite in residents
who have never left the area. It must be remembered that the
geographical areas where man is at risk of infection may extend far
beyond those areas where the disease is known to occur. In these
extralimital areas, surveys of reservoir hosts are essential to assess
any potential threat to the population, for example, to those working
in development projects. The known worldwide distribution of the
Leishmania that infect man is given in Table 2 by country and
territory and in Figs. 3 and 4.

3.2 Distribution of potential vectors

All sandfly vectors belong to either the genus Phlebotomus (o1d
World) or the genus Lutzomyia (New World) (see Table 4). For
breeding, sandflies require humid but not wet conditions. Rich
organic detritus is generally thought to be the natural larval food but
any specific requirements are unknown. In captivity some species
thrive on nitrogen-rich organic foods. Adult females, but not males,
require a vertebrate blood-meal (autogenous development is known)
and both sexes take liquid food containing plant sugars, but the
plant sources are unknown. The known basic requirements are thus
available almost throughout the world; the only factor that
correlates well with sandfly distribution in the world is temperature.
Sandflies can survive cold temperatures in diapause, and therefore
climates with a wide range of temperature extremes are not
necessarily unsuitable. Larval development and adult activity are
severely limited at temperatures much below 20°C. The world
distribution of sandflies is thus largely confined to areas that have
at least one month with a mean temperature of 20°C.

Knowledge of the distribution of the 70 or so species that have
been suspected of being vectors depends largely on the distribution
of collectors. Among these species, only a handful have been
satisfactorily confirmed as vectors. Some vector species are known
to extend beyond the geographical range of the parasite and may be
incapable, for physiological or ecological reasons, of transmitting
the infection in these extralimital areas. In addition, leishmaniasis
occurs in some areas where few sandflies exist and where no species
has been identified as a vector. Thus, much of the information about
the distribution of vectors is deduced from the distribution of the
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parasites. At best, an interpretive account can be given but this
inevitably leads to oversimplifications and leaves several points
requiring clarification.

3.2.1 Palearctic, Aethiopian, and Oriental regions (Old World)

The Old World vectors belong to the genus Phlebotomus, of which
the subgenera Larroussius, Phlebotomus, and Paraphlebotomus are
of prime importance. Members of these subgenera transmit
Leishmania donovani and L. aethiopica, L. major, and L. tropica,
respectively. Species of these subgenera are mainly distributed in the
arid and semi-arid borders between the Palearctic, Aethiopian, and
Oriental zoogeographical regions. Throughout this area, at least one
potential vector of all three subgenera exists. The distribution of
Larroussius, which exists in the above area, extends deeply into
Europe (Phlebotomus (L.) perniciosus) and East Africa (P. (L.)
orientalis, P. (L.) longipes). Phlebotomus (Phlebotomus) papatasi
has a similar distribution, but extends far into the oriental region in
India, perhaps as a result of man’s influence and of the fact that this
species is entirely synanthropic. It is therefore not likely to transmit
zoonotic Leishmania major, but there are suggestions that this
species may transmit L. donovani in Bihar, North India; it is
imperative that this should be confirmed. Phlebotomus (P.) duboscqi
is widespread in the Sahelian belt of West Africa, where it is the
vector of L. major. Phlebotomus (Paraphlebotomus) Spp- are the
vectors of urban L. tropica and of zoonotic L. major, the former
being transmitted by P. (Paraphlebotomus) sergenti, the latter
mainly by P. (Paraphlebotomus) caucasicus. Phlebotomus
( Paraphlebotomus) sergenti is a predominantly peridomestic species
and, while its distribution is more limited than that of P. (P.)
papatasi, the climatic range that it can tolerate is very wide, from the
highly seasonal temperate climates of the cities of Georgia and
Azerbaijan in the USSR to the subtropical climate of Delhi.

Leishmania major and L. tropica are restricted to the arid and
semi-arid borders between the Palearctic, Acthiopian, and Oriental
zoogeographical regions, but in areas peripheral to that zone
sandflies of other subgenera are responsible for the transmission of
L. donovani. Phlebotomus ( Paraphlebotomus) argentipes belongs to
a Far Eastern group and may have been introduced into India,
where it has survived by becoming peridomestic. Phlebotomus
(Adlerius) chinensis and closely related species occur from Ethiopia
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and thé Mediterranean to the Pacific coast of China, but P. (A4.)-
chinensis itself is the proven vector of visceral leishmaniasis in China.
Phlebotomus (Synphlebotomus) martini and P. (S. ) rossi are the
probable vectors of visceral leishmaniasis in Kenya and of cutaneous
leishmaniasis in Namibia, respectively. .

Most of the sandflies in the eastern part of the Oriental,
and in the entire Australasian, zoogeographical regions belong
to distinct subgenera; they are not anthropophilic, and there
is no firm evidence of any transmission of leishmaniasis in these
regions. o .

Despite long and detailed investigations in many countries,
extraordinarily little is. known of the factors controlling - the
distribution and numbers of sandflies. This is largely because of
ignorance of their breeding habitats and specific larval requirements.

There are indications that the geographical distribution of some
important synanthropic vectors has been greatly expanded by man’s
activities. The danger clearly exists of explosive expansion of such
species if they are introduced into new areas with a suitable climate.

' 3.2.2 Nearctic and Neotropical regions ( New World) ‘

The subgenus Nyssomyia of the genus-Lutzomyia contains more
confirmed and suspected vectors-than any other. The two major
vectors of Leishmania mexicana — Lutzomyia (Nyssomyia)
flaviscutellata and L. (N.) olmeca— occur in the primary and
secondary tropical forests of Central and South America and
Trinidad, and the parasite is restricted to habitats occupied by these
species (with the possible exception of the focus of L. mexicana in -
‘northern Mexico and Texas, USA). Other Lutzomyia (Nyssomyia )
* species transmit -L. braziliensis -s.l. There are concentrations of
species in Panama, e.g., L: (N:) trapidoi and L. (N-) ylephiletor, and
"in the Amazon basin, e.g., L. (N.) anduzei and L. (N.) umbratilis.
The geographical range of the subgenus extends south-with L. (N.) -
whitmani and L. (N.) intermedia, which occur in the southern part
of Brazil, Paraguay, and northern Argentina. All the above species’
inhabit primary and secondary forests. - -
Other vectors maintaining cutaneous and mucocutaneous
leishmaniasis in the forests of South and Central America include
L. (Psychodopygus) wellcomei in Brazil and probably L. -
( Psychodopygus) panamensis in Panama. Species in other subgenera '
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and species groups include L. ( Pintomyia) pessoai and L. (migonei
group) migonei in southern Brazil.

Suspected, but not proven vectors, in other subgenera and species
groups that may maintain leishmaniasis in peripheral foci include:
L. (verrucarum group) verrucarum in the Peruvian highlands;- L.
(verrucarum group) christophei in the Dominican Republic; and L.
( Lutzomyia) diabolica in northern Mexico and Texas. The suspected
vector with the widest distribution is L. (Psathromyia) shannoni,
which extends from north-eastern USA to northern Argentina.
However, this species has been incriminated only in Costa Rica, and
even there definite evidence is lacking.

Wherever Leishmania donovani s.1. has been found in Central or
South America it is- associated with Lutzomyia (Lutzomyia)
longipalpis. This is a peridomestic sandfly of semi-arid areas, and its
range may consequently be quite labile, as for Phlebotomus papatasi
in the Old World. There is a danger that deforestation and settlement
may lead to environmental degradation creating conditions suitable
for the introduction of this sandfly. The recent extension of visceral
leishmaniasis into Colombia may be an example of this. The recent
discovery of canine visceral leishmaniasis, possibly due to
Leishmania donovani infantum, in Oklahoma, USA, may indicate the

possibility -of a widespread distribution of this parasite.

~4. PUBLIC HEALTH ASPECTS

The importance of leishmaniasis as a public health problem is
considerable in several countries. The resurgence of kala azar in
India, beginning in the late 1970s, involved over 110 000 cases in
man. Epidemics of visceral leishmaniasis have occurred in East
Africa since the Second World War, and in recent years the disease
has appeared in new areas for example to the north of Khartoum,
Sudan. The disease is highly endemic in north-eastern Brazil where
- small scattered outbreaks occur periodically.

Development projects in progress in many endemic areas of the
Old and New World may introduce non-immune individuals into the
region which can result in an alarming number of new infections. In
the southern part of the Maghreb in North Africa, several thousand
cases of cutaneous leishmaniasis occurred during the period
1976-82. The self-healing lesions of cutaneous leishmaniasis caused
by L. major and L. tropica limit their public health importance, but
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the working time lost and the costs of treatment can be significant
socioeconomically.

In South America, some commercial exploration projects in
endemic forests were virtually halted because of the labourers’ fear
of contracting mucocutaneous leishmaniasis after they had become
aware of the extremely mutilating-effects of the disease.

A summary of the public health aspects of leishmaniasis for the
Old and New World by country and territory is given in Table 2. The
importance for each of the WHO regions is reviewed below.

4.1 African Region

Many new foci of visceral leishmaniasis have been described in
recent years. While its occurrence in North and East Africa (see also
sections 4.4 and 4.5) is well established, there are few cases of
autochthonous transmission in West Africa and none in southern
Africa. The extent of the disease, and its morbidity, and mortality
rates are insufficiently known in the African Region. The scanty
information available reveals that the disease is a zoonosis occurring
in lowland agricultural and water resource development areas. It is
endemic but at times reaches epidemic proportions. Sporadic cases
occur when susceptible people move into endemic areas. The disease
affects children and the productive age group of the population. It
is fatal when left untreated, and even among patients under
treatment a high proportion may die because hospitalization is too
late, usually owing to late diagnosis Moreover, relapses are
common. Visceral leishmaniasis is therefore a serious public health
problem in some parts of the African Region. .

Isolated or sporadic cases of cutaneous leishmaniasis have been
recorded from many countries in the Region. Major foci include
those in the Sahelian belt and in parts of East Africa (Fig. 3).
Cutaneous leishmaniasis shows a spectrum of skin lesions, from a
simple self-healing - ulcer to the serious diffuse cutaneous
leishmaniasis. The disfiguring types of diffuse cutaneous
leishmaniasis, although infrequent, constitute important social and
health problems in the Region.-

4.2 American Region

Leishmanial infections-occur in foci that are widely scattered over
an area extending from the southern part of the United States of
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America to Argentina, and tend to occur in remote areas where
medical facilities and adequate communications are lacking. In the
Americas, leishmaniasis is primarily a disease of pioneers, associated
with their penetration into forests, and of subsistence farmers in
poorly developed areas. In both instances, diagnostic facilities are
rarely available, and usually there is no reporting or surveillance
system to compile data. As a consequence, in the areas where -the
problem is most serious, statistics are either lacking or grossly
inaccurate.

Visceral leishmaniasis, cutaneous leishmaniasis, mucocutaneous
leishmaniasis, and diffuse cutaneous leishmaniasis all occur in the
Americas, and this is the Region in which the greatest number of
leishmanial species and subspecies are found.

Visceral leishmaniasis, regarded primarily as a disease of the Old
World, is, in fact, widespread in the New World with autochthonous
cases known from several countries (see Table 2).

At the present time, it is only in Brazil that the disease is known
to be a significant public health problem, with the highest prevalence
in the states of Ceara and Bahia. Sporadic outbreaks occur in the
north-east of the country. The disease also occurs in scattered
localities in the states of Goias, Matto Grosso, and Para.

According to recent reviews, the actual number of cases and the
public health importance of visceral leishmaniasis in the Region are
probably underestimated. Recent epidemiological studies in El
Salvador and Honduras and the detection of additional patients in
Colombia support this view. More information on the actual
prevalence and distribution is required.

Cutaneous leishmaniasis is principally a zoonosis in this Region
and infection in man is usually associated with forested areas. The
traditional activities associated with disease transmission are cutting
timber, farming in small clearings, and collecting cinchona bark and
chicle. In recent years, road building, petroleum exploration, mining
operations, military training, and even tourism, have become
important additions to the list.

In Costa Rica, where there is wide medical coverage and a good
disease surveillance system, statistics reveal that this infection
constitutes a serious problem with morbidity rates of over 100 cases
per 10 000 inhabitants in some provinces. It is difficult to judge
whether these rates are representative of other countries from which
the available information is not as reliable. However, the impression
is that there is no special problem in Costa Rica and that in general,

55



~where agricultural lands are more extensively developed and the
population more stable, the prevalence is probably lower than in
many other countries of the Region.

Apart from the large number of patients, the special public health
problems of the cutaneous form are multiple. At the present time
they cannot be prevented and control measures are limited to the
treatment of persons found to be infected and to personal protective
measures. Area-control of vectors and reservoirs is impracticable in
the vast forests where exposure occurs, and no vaccine exists. The
leishmanial ulcers are of such long duration that, under tropical
conditions, it is virtually impossible to prevent secondary infection
by bacteria and fungi. The resulting lesions can seriously hamper the
working ability of the individuals affected. Treatment with
pentavalent antimony compounds requires long and - expensive
hospitalization (10-20 days or longer). In addition, some infections
are refractory to treatment so that dangerous and costly alternative
drugs must be used.

Mucocutaneous disease occurs from Costa Rica-to Brazﬂ and is.
often severely mutilating. It is particularly difficult to treat, and can
be debilitating and life-threatening. In areas where the L: braziliensis
complex occurs, all primary cutaneous lesions have to be considered
as constituting a threat of mucocutaneous leishmaniasis, since non-
treatment or inadequate treatment can result in espundia after many
years of completely occult infection. Because -of an increasing
number of cases, and the naturé of the disease, which causes both
suffering and economic hardship,-cutaneous and mucocutancous
leishmaniasis are undoubtedly a significant pubhc health problem in
the Americas. Further information concerning distribution and
prevalence is needed before their true significance can be determined.

74 3 South East ASIa Reglon

In the past, there have been’ several epndemlc outbreaks in the
Indian subcontinent. As a result of the massive insecticide spraying.
campaign fof malaria eradication between 1958 and 1964, kala azar
and cutaneous -leishmaniasis - almost .-disappeared: -During this
period, some patients with post- -kala- azar -dermal -leishmaniasis
apparently acted as a reservoir of infection, since periodically, new
cases of kala azar were seen, especially in children..

In the 1970s, an explosive epidemiic of kala azar occurred in North,
Bihar, India, an area not subjected to 1nsect1c1de spraymg since 1964.
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Control measures were begun in 1977. The number of reported cases
declined gradually from 70 000 in 1977 to 12 500 in 1980. Since then,
the disease has spread -to adjoining areas and states and the total
number of cases reported was approximately 14 500 in 1981; another
endemic focus has been the state of Tamil Nadu, where 53 cases were
reported in 1978. A few sporadic cases have been reported from
Gujarat, Kashmir, Himachal Pradesh, and Uttar Pradesh. -

In Bangladesh, epidemic outbreaks of kala azar occurred in the
past but the disease became rare following the malaria eradication
programmes. According to recent reports, 59 confirmed cases have
been diagnosed in the last 10 years. Patients with post-kala azar
dermal leishmaniasis have also been reported. There have been no
recent reports from Burma, but cases of kala azar have been
recorded there in the past. Several isolated cases have been reported
from Sri Lanka. : _

Cutaneous leishmaniasis used to occur in the north-western part

of the subcontinent, -but it also became rare following the malaria
eradication -programme. However, in recent years, one focus of
zoonotic cutaneous leishmaniasis has been discovered in the
Rajasthan area in India. In the peak year of 1971, 828 cases of
zoonotic cutaneous leishmaniasis were reported. Anthroponotic
cutaneous leishmaniasis (ACL) occurred in the town of Bikaner
where, unexpectedly, several dogs were also found to be infected
with L. tropica. ,
- Adlarge number of migrant labourers working in South-West Asia
originate from South-East Asian countries, and it would not be
surprising if leishmaniasis will be carried by them to areas where it
was not known before.

4.4 European Region

Visceral leishmaniasis occurs in Europe, from Turkey to Portugal.
Little is known of its prevalence, especially since case-reporting is
obligatory only in some countries (e.g., Italy, Spain). In France,
about 100 cases are detected annually in the coastal Mediterranean
region. The disease, which mainly affected children a few decades
ago, is now often found equally frequently in adults. This change is
probably a result of the growing use of immunosuppressive therapy
in adults together with improved general health -of the children.
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The dog is the usual reservoir of the disease in man. In France
and Italy, recent surveys have shown that the infection rate in these
reservoirs may reach 50%. Such a situation, together with the
general increase of the canine population (pet dogs) and the frequent
movements of dogs during hohdays is of continuing concern for the
health authorities.

In the USSR, only sporadic cases of visceral leishmaniasis are
recorded and the disease is of a focal nature. It occurs mainly in
children in Azerbaijan, Armenia, Georgia, Turkmenia, and
Kazakhstan. Visceral leishmaniasis is frequent in the mountainous
areas of northern Algeria (Kabylia). In Morocco, the disease is also
present, though more rarely, occurring in the Rif area and the
northern foothills of the Atlas mountains. The disease mainly affects
children, and the dog is the usual reservoir.

Cutaneous leishmaniasis is widespread in the Medlterranean
European countries. Like visceral leishmaniasis it is usually
sporadic, but there may sometimes be small epidemics of the disease.
In western Europe (France, Spain), it has been possible to identify
the pathogenic agent by biochemical analysis. This enzymatic study
showed that L. donovani was involved in a variant form closely
related to L. d. infantum. As far as L. tropica and L. major are
concerned, they are probably present in Greece and Turkey.

Morbidity due to zoonotic cutaneous leishmaniasis is recorded
in Turkmenia and Uzbekistan, mainly among the immigrant, non-
immune population (building and construction workers employed
on new settlement projects, hydraulic engineering works, etc.). The
disease is typically focal in nature and the risk of human infection
arises from the anthropophilism of the principal vectors. '

Anthroponotic cutaneous leishmaniasis formerly occurred in
towns in the republics of Soviet Central Asia and Transcaucasia,
especially in Azerbaijan and Turkmenia. The disease has now
practically disappeared as a result of sustained vector control, case-
detection, and treatment. Rare sporadic cases of anthroponotic
cutaneous leishmaniasis are recorded in Azerbaijan and Turkmenia
(malnly the tuberculoid form which is difficult to dlagnose) ]

In Algeria and Morocco, cutaneous leishmaniasis is a zoonotic
disease found mostly in the pre-Saharian border zones. However,
some sporadic cases found in the visceral leishmaniasis foci suggest
that a dermatropic variant of L. d. infantum exists.

Cutaneous leishmaniasis due to L. major occurs along the entire
northern border of the Sahara. Epidemics last 3-5 years and several
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thousand cases may appear in a few months, posing emergency
problems for the health services. It is remarkable that after each
epidemic almost the entire population acquires tissue immunity.

4.5 Eastern Mediterranean Region

Visceral leishmaniasis, anthroponotic cutaneous leishmaniasis,
and zoonotic cutaneous leishmaniasis occur in almost all the
countries of the Eastern Mediterranean Region, and in many
instances the incidence has increased in recent years. Sporadic
infantile or visceral leishmaniasis cases are reported from Tunisia to
Pakistan, and autochthonous cases were confirmed for the first time
in Afghanistan and Egypt in 1982. The increase of leishmaniasis in
this Region may. be attributed to several factors: an increase in
canine leishmaniasis, the cessation of widespread antimalarial
activities as in other parts of the world, and almost certainly as an
artefact resulting from increased vigilance.

In Sudan, devastating epidemics of visceral leishmaniasis have
occurred repeatedly. The disease is a zoonosis possibly with man-to-
man transmission. The clinical manifestations are more varied with
frequent : cutaneous and occasional mucocutaneous involvement.
The high mortality of untreated symptomatic cases of visceral
leishmaniasis makes. this a frightening disease; there is evidence of
widespread asymptomatic infection, which may be epidemio-
logically significant.

In contrast to visceral leishmaniasis, the incidence of
anthroponotic cutaneous leishmaniasis has decreased almost
universally and, except in Afghanistan, the disease has become quite
rare. However, occasional severely disfigured cases of leishmaniasis
recidivans are still encountered. In Afghanistan, where, in addition
to anthroponotic cutaneous leishmaniasis being endemic in most
areas, epidemics are reported in association with building sites and
movements of people; some 8000 cases are treated annually.

Although less dangerous than VL to the individual, zoonotic
cutaneous leishmaniasis is perhaps the most important form of
leishmaniasis in the Region. Serious epidemics have occurred in the
last 10 years in the Islamic Republic of Iran, Israel, the Libyan Arab
Jamahiriya, Pakistan, Saudi Arabia, and Sudan. These are
associated with development projects, resettlement programmes,
and military activities, or wherever large numbers of people are
exposed to the natural foci of infection. In such circumstances, the
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