
Bull. Org. mond. Sant} 1971, 44, 491-497Bull. Wid Hith Org.J

Clinical Aspects of Leishmaniasis
with Special Reference to the USSR *

9. D. MO0KOVSKIJ I & B. A. SOUTHGATE2

The wide variety of clinical syndromes produced in man by infection with members
of the genus Leishmania has caused a great deal of confusion for many years, and has
proved a serious obstacle to the rationa I classification of the leishmaniases.

The situation has been complicated still further by the morphological identity of many
species ofLeishmania and by the behavioural similarities in vitro and in laboratory animals
of species and strains producing distinct clinical or epidemiological patterns in humans.
There has been a generalfailure to use standardized, comparable, and reproducible techniques
in experimental studies of the various species of Leishmania; in particular, with one or
two notable exceptions, there has been failure to adopt quantitative methods when studying
Leishmania and the leishmaniases.

This paper therefore attempts to classify the leishmaniases from clinical and epidemio-
logical standpoints, and illustrates the provisional classification adopted with special
reference to the situation in the USSR.

NOSOLOGICAL UNITS, CLINICO-EPIDEMIOLOGICAL
TYPES, AND VARIANTS

Definitions
Every infectious disease (including the parasitic

diseases) is defined as a separate nosological unit
according to the species of the causative agent.

Nosological units are differentiated on an etio-
logical basis by the nature of the causative agent,
primarily its genetic structure, but they are described
by the ir clinical and epidemiological features. The
clinical features of a disease arise from the inter-
action of a human individual with the causative
agent; the epidemiology of a disease results from
the interaction of a human population with the
disease in a particular ecological setting.
Each nosological unit constitutes a definite

clinical entity, some feature of which is usually
indicated by the name of the disease. Each disease
may be represented by several clinical types, and/or
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subtypes, caused by closely related subspecies or
strains of the specific causative agent, and possessing
certain epidemiological features. In naturally en-
demic diseases, it would be preferable to use the
term " clinico-epidemiological types " as these differ
in their territorial distribution and constitute mainly
geographical types related in particular to certain
geographical areas.
Each type and subtype of a major nosological

unit may contain several clinical variants, with
distinctive features that have multifactorial cau-
sation. Thus the phenotype of the individual
patient, his mode of life, his environment, his diet,
his state of nutrition, and the circumstances of his
encounter with the infective agent may all be impor-
tant. The mechanism of transmission of the infective
agent, the route and site of infection, the quantity of
the infective inoculum, the presence or absence of
superinfection, the state of natural or acquired
immunity of the patient, and the presence of other
diseases in the patient, may all be determinants of
clinical variants.
Each clinical type, subtype and variant presents,

therefore, a sequence of clinical syndromes corres-
ponding to the phases of evolution of the disease,
and to the patients' reactions to the causative agent.
Consequently, types, subtypes and variants may
differ in the number of phases they present, in
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their relative importance, duration and gravity,
in their predominant symptoms and signs, in their
outcome, and in their response to treatment.

Main forms ofhuman leishmaniasis

When differentiating the forms of leishmaniasis,
these must be related to the concepts described above
of nosological unit, clinico-epidemiological or geo-

graphical type or subtype, clinical variant, and
phase of infection. South American mucocutaneous
leishmaniasis, for instance, is a clinico-epidemio-
logical type of tegumentary leishmaniasis, which
is a major nosological unit. Espundia in Brazil
and pian-bois in French Guiana represent sub-
types of South American mucocutaneous leish-
maniasis. Both subtypes include pure cutaneous,
pure mucocutaneous and even pure mucous forms
as clinical variants, the relative frequency of which
is different in the two subtypes. South American
mucocutaneous leishmaniasis shares the pure cutane-
ous variant with cutaneous leishmaniasis of the
Mexican subtype and of the Eastern hemisphere
type. South American mucocutaneous leishmaniasis
also shares the mucocutaneous and the pure mucous

clinical variants with the Sudanese or Middle
Asian types and subtypes of cutaneous leishmaniasis.
These variants, although clinically very similar,
differ in pathogenesis; in Old World leishmaniasis,
mucosal involvement does not result from metastasis,
as in espundia, but is an extension of the primary
cutaneous lesion (Milogev et al., 1969).
The number of nosological units of human

leishmaniasis corresponds to the number of species
or subspecies of Leishmania affecting man exclusively
(anthroponoses), or able to affect man along with
animals (paraxenoses). Within the last group we

have to distinguish between forms actually affecting
man to some noticeable degree and those circu-
lating in remote natural foci to which man has

very little access but which may cause disease in
man in certain special circumstances.

It must be appreciated that if the clinical concept
of a major nosological unit is defined by the species
or subspecies of the causative organism, clinical
considerations cannot be included in the definition
of the species. In a genus such as Leishmania,
where morphological differences in the species
infecting man are slight or absent, this means that
species definition must depend on characteristics
such as host-parasite relations in the sandfly,
behaviour in culture, behaviour in non-human
vertebrate hosts, antigenic analysis by immunological
methods, geographical distribution and isolation,
ultrastructure as studied by electron microscopy,
and cytochemistry.

Because of the large gaps that exist in our know-
ledge of Leishmania species and subspecies, and of
the corresponding clinical entities, any classifi-
cation of leishmaniasis must be provisional, and to
some extent unsatisfactory. Table 1 shows schema-
tically a provisional classification of the human
leishmaniases down to the level of clinico-epidemio-
logical subtypes.

In view of the complexity of the clinical variants
displayed by some types of leishmaniasis, they
cannot easily be displayed in tabular form but
are described below in a systematic consideration
of types.

CLINICAL CLASSIFICATION OF LEISHMANIASIS

Nosological unit-tegumentary leishmaniasis

This term includes two main clinico-epidemio-
logical types:

(1) Cutaneous leishmaniasis of the Eastern and
Western Hemispheres, and

(2) Mucocutaneous leishmaniasis of the Western
Hemisphere.

Table 1. A provisional classification of the major groups of human leishmaniasis

Nosological unit Tegumentary leishmaniasis Visceral leishmaniasis

Clinico-epidemio- W. Hemisphere tegumentary leishmaniasis E. Hemisphere Mediterranean Kala azar American
logical type cutaneous visceral visceral

leishmaniasis leishmaniasis leishmaniasis

Clinico-epidemio- Cutaneous (nodular) Mucocutaneous Anthroponotic Mediterranean Indian Brazilian
logical subtypes Mexican Espundia Zoonotic Soviet Sudanese

Panamanian Pian-bois Chinese Kenyan
Peruvian Chinese
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Many authorities would elevate the two clinico-
epidemiological types into which tegumentary leish-
maniasis is divided here, to the status of full noso-
logical units. However, it is felt that with present
knowledge of the human strains of the parasite
in the Americas expanding so rapidly, it is best
for the moment to regard all cutaneous and muco-
cutaneous forms of the disease as members of a
single nosological unit.
Numerous clinical forms of tegumentary leish-

maniasis have been described, but the following
generalized scheme, proposed by one of us (S. D. M.)
summarizes the more important variants of this
nosological unit.

Monocyclic cutaneous leishmaniasis (forma no-
dosa)

(1) Single or multiple lesions caused by simul-
taneous infection or by sandfly-bites close in time.
All the lesions develop in parallel.

(2) Several lesions caused by successive inocu-
lations occurring before the primary one is healed.
The closer the moment of the inoculation to the
healing of the primary lesion the milder is the course
of the subsequent one. As a rule all the lesions heal
at about the same time.

Recurrent leishmaniasis (forma recidiva)-tuber-
culoid or lupoid type (Dobrzanskaja, 1964; Convit
et al., 1962; Galliard, 1962; Sen Gupta, 1968;
Simpson, 1968).

(1) Single lesions showing progressive, centripetal
expansion, with recurrences appearing in the
region of the central scar.

(2) Several lesions caused by simultaneous or
successive inoculations. All the subsequent lesions,
irrespective of the time of their appearance, assume
the tuberculoid form.

Metastasizing leishmaniasis. Secondary lesions
arise not only per continuitatem but on different
parts of the body far away from the primary lesion.
Some lesions, especially the primary one, may run
a cyclical course. Subsequent lesions may appear
before or after the healing of the primary one.

(1) Metastasizing into the skin (lepromatoid
variant, more rarely mixed, very rare tuberculoid
variant-Balzer et al., 1960; Destombes, 1960;
Schaller & S6ri6, 1963; Price & Fitzherbert, 1965;
Bryceson, 1969, 1970).

(2) Metastasizing into the mucous membranes
and cartilages of the upper respiratory tract (es-
pundia).

The phenomenon of simultaneity mentioned
above is a manifestation of the " reinoculation law "
of Moskovskij (Arend, 1862; Moskovskij, 1937,
1938b, 1942, 1948; Rodjakin, 1957), and was named
the " isophasic reaction " by Dostrovsky, Sagher &
Zuckerman (1952).
Dr R. S. Dobrzanskaja gave a clinical description

of tegumentary leishmaniasis in the Soviet Union
which is represented by both the anthroponotic
and zoonotic subtypes of the main clinico-epi-
demiological type-cutaneous leishmaniasis of the
Eastern Hemisphere.

Cutaneous leishmaniasis is an infection with a
well-defined sequence of signs. The first stage of
the disease consists of a non-ulcerating papule;
this proceeds to the stage of ulceration and is in
its turn followed by healing and cicatrization.
Each of the two types of cutaneous leishmaniasis

seen in the USSR, the moist or rural zoonotic
form and the dry or urban anthroponotic form, has
its own set of characteristic clinical features.

In the anthroponotic type, the incubation period
normally ranges from 2 to 8 months, occasionally
lasting as long as 1-2 years. A small papule appears,
1-3 mm in diameter, of a rosy-pink, brown, or
normal skin colour. It is circular and has clearly
defined boundaries; in the centre of the papule
there is often a depression, in the shape of a small
crater. The papule grows very slowly, usually
for several months, and then becomes more pro-
truded and shiny, with ill-defined borders. About
2 months after its appearance, slight peeling may
occur on the surface of the papule, which gradually
turns into an indurated firmly-attached crust. When
this is forcibly removed a surface ulcer is detected.
Later these crusts may begin to discharge pus as a
result of a secondary infection. Normally the growth
of the ulcer is slow and lags behind the growth
of the indurated area surrounding it. The ulcer is
usually irregularly shallow (1-3 mm) and possesses
steep edges. At first the bottom of the ulcer is
quite even, but as the lesion progresses the floor of
the ulcer gradually becomes uneven. The whole
course of anthroponotic cutaneous leishmaniasis
rarely lasts less than a year and often the disease
is retarded, lasting for 2 or more years.
A particularly interesting form of cutaneous

leishmaniasis is the tuberculoid or lupoid type, which
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is a stage of chronic anthroponotic (urban) cutaneous
leishmaniasis characterized by the appearance of
long-lasting lesions that are clinically and histo-
logically similar to tuberculosis of the skin. These
lesions appear during or after the completion of
cicatrization of the ulcer. This type appears as a
result of incomplete development of immunity. The
tuberculoid state usually occurs in children and
is localized mainly on parts of the skin that are
exposed to sunshine; sometimes mucous membranes
are involved by direct spread, although not by
metastasis. The course of the disease is very slow
and long; lesions may form either as a result of
superinfection by repeated bites of infected sand-
flies or as a result of the dissemination of the causal
agent along the lymphatic tracts of the skin from
other closely situated tuberculoid foci.

In the Soviet Union the following clinical varieties
of tuberculoid cutaneous leishmaniasis occur: ery-
thematous, nodular, diffuse-infiltrative, tumour-
like, ulcerative, and mixed (Dobrzanskaja, 1964).
The zoonotic type of cutaneous leishmaniasis has

a faster course; the incubation period is compara-
tively short. lasting from several days to 11/2 months
with a maximum of 2 months. A papule or nodule
appears, often similar to a furuncle. This differs
from the original papule of the anthroponotic
type by its large size (5-10 mm), bright red colour,
and more uneven boundaries. The size of the nodule
increases daily and after 1-2 weeks ulceration
begins in the centre. The area of induration around
the ulcer grows rapidly and discharge of pus from
the ulcer begins at an early stage. The ulcers
rapidly become deep with steep edges.
The bottom of the ulcer during the peak of the

disease is covered with a necrotic film, which dis-
appears when cicatrization starts. Healing usually
starts 2-4 months after the first appearance of the
nodule, but may be retarded if secondary infection
with pyogenic bacteria occurs. Generally the whole
course of the disease lasts 3-6 months.
The lesions are usually multiple owing to multiple

infections occurring simultaneously or at short
intervals. Their number varies greatly: sometimes
there are only a few whereas in other instances
they can be counted in tens and occasionally even
in hundreds. It has been noticed that the largest
ulcers (sometimes up to 10-15 cm in diameter)
occur when the number of ulcers is small.

It is characteristic of the zoonotic disease that
so-called " semination papules ", lymphangitis, and

lymphadenitis occur. These phenomena can also
occur during the course of the anthroponotic type
of disease but they are much more rare and their
course is more benign.
The diagnosis of cutaneous leishmaniasis is not

always simple, mainly because of the presence of
numerous clinical varieties of the disease that are
similar to other skin diseases.

Diagnosis depends upon: (1) the history of the
patient, particularly his movements, even for a
short time, in a known focus of cutaneous leish-
maniasis; (2) a careful history of the onset of the
lesion, together with clinical inspection of the lesion;
and (3) puncture or scarification (scraping) of the
infiltration surrounding the lesion and identifi-
cation of the parasite either directly in stained micro-
scopic smears or by isolation and culture in NNN
medium; if necessary, biopsy and histopathological
examination of sections can be performed. A
positive leishmanin test may be of value if the
diagnosis remains in doubt.
The successful treatment of cutaneous leish-

maniasis depends on both local and systemic
therapy. There is considerable controversy as to the
value of destructive methods of treatment involving
the application of caustic substances such as sul-
furic acid and potassium permanganate to the
surface of the lesion. However, appropriate external
therapy undoubtedly helps to speed up the cure
of secondary infection and aids in the rapid healing
of the leishmanial lesion.

Local applications of mepacrine and systemic
treatment with quinquevalent antimonials, arsenical
preparations, suramin sodium, methylene blue, and
quinine have all been used, as have drugs of the
nitrofuran group.
The most effective modern method, however,

of treating cutaneous leishmaniasis has been the
use of the antibiotic monomycin. This is administered
by intramuscular injection, with a 0.5% solution of
procaine, in doses of 250 000 units three times a
day to inpatients and in doses of 300 000-400 000
units twice a day for outpatients; the drug is used
for periods of 12-14 days. This therapeutic regime
has produced minimal toxic side-effects and has been
exceedingly effective in the cure of both cutaneous
leishmaniasis and the secondary bacterial infections
that may complicate it.
The anthroponotic and zoonotic subtypes of

cutaneous leishmaniasis are compared and contrasted
in Table 2.
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Table 2. A comparison of the main features of anthroponotic and zoonotic cutaneous leishmaniasis
in the Soviet Union

Synonyms

Incubation period

Primary manifestations

Development of the lesion

Onset of ulceration

Lymphangitis

Semination papules

Localization

Duration of lesion before
epithelialization

Seasonal occurrence

Epidemic outbreaks

Reservoir hosts

Distribution

Parasites in lesions

Virulence of parasite
for white mice

Causal agent

Anthroponotic

Chronic leishmaniasis; oriental sore; Ashkhabad
sore; Baghdad boil; kokandka; godovik

Long; usually 2-8 months; sometimes 1-2 years

Small papule - brown or normal skin coloured

Slow

After 3-6 months or more

Rare

Comparatively rare

Face most commonly

>1 year

Perennial

Rare

Man

Mainly urban

Numerous

Low

Leishmania tropica tropica (= L. t. minor)

Zoonotic

Acute leishmaniasis; Pende sore; Murghab sore

Short; usually 1-4 weeks

Acutely inflamed infiltrate - often furuncle-like

Fast

After 1-3 weeks

Common

Common

Lower limbs most commonly

3-6 months

Aestivo-autumnal (July-October)

Severe outbreaks develop easily

Wild rodents

Rural villages, city fringes, deserts

Scanty

High

Leishmania tropica major

Nosological unit-visceral leishmaniasis
In spite of the presence of several different geo-

graphical and epidemiological varieties of visceral
leishmaniasis there is a remarkable uniformity
of clinical signs and symptoms throughout the
world (Alieva, 1969; Dursunova et al., 1963, 1965;
Gersenovic, 1962).

L. donovani and its possible subspecies donovani,
infantum, and chagasi all parasitize cells of the
lympho-macrophage system in the vertebrate host
and it is this intracellular feature of the parasite
habitat that causes most of the important clinical
features of the visceral disease. The most promi-
nent feature is enlargement of those organs of which
the lympho-macrophage (or histophagocytic) system
(Moskovskij, 1945) forms a substantial proportion-
spleen, liver and, in some parts of the world, lymph
glands. A profound anaemia is characteristic of the
disease throughout the world, although there is
controversy as to its cause. Some workers feel that
alterations in the metabolism of protein and iron
induced by parasites lead to the anaemia whilst

others feel that excessive red cell destruction due to
hypersplenism is responsible; however, all are agreed
that the anaemia is normocytic and hypochromic,
that it is severe, and that it is steadily progressive
throughout the course of the disease.
The following features are also observed through-

out the world: protein wasting; hypoproteinaemia
with hypergammaglobulinaemia and hence reversal
ofthe albumin: globulin ratio; oedema; amenorrhoea
in females; raised erythrocyte sedimentation rate;
and fever, occasionally with a double peak in
24 hours.
Two important differences have been noted in

the pattern of kala azar in various parts of the
world: (1) the existence of a fairly high spontaneous
cure rate in this disease in India-usually about
17°/-a phenomenon that usually is not observed
in other parts of the world; and (2) the existence
at a fairly high level of incidence of post-kala azar
dermal leishmaniasis in India, but its virtual absence
elsewhere except for rare cases in the Sudan, East
Africa, and China.
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The disease generally runs a slow, progressive
course lasting from 11/2 to 3 years from the onset
of signs and symptoms to death; however a number
of cases are more acute and lead to death in 6-12
months. According to Mirzojan, workers in the
Soviet Union have observed that about 75% of
their patients fall into the first category, while
25 % follow a more acute course. Occasionally,
cases have been reported from various parts of the
world, as in the Sudan, where death has been
extremely rapid, after only a few weeks of illness.

Experience in the Soviet Union, India, Africa,
and South America confirms that spleen puncture,
bone-marrow puncture, and liver puncture all
provide reliable diagnostic criteria in kala azar by
the demonstration of parasites in direct smears,
by cultures, or by animal (hamster) inoculations.
In India a great deal of reliance is placed on various
serological tests: Napier's aldehyde test, the comple-
ment-fixation test, and the ureastibamine test.
In some parts of the world Napier's aldehyde test
is of little value because of positive reactions given
by other common endemic diseases such as African
sleeping-sickness, schistosomiasis, and occasionally
malaria.
The fluorescent-antibody test is proving to be

of increasing value, particularly as a screening
method for the early diagnosis of the presymp-
tomatic parasite carrier.

In parts of the world such as the Soviet Union
where other endemic diseases that can easily be
confused with kala azar do not occur, it is often
possible to make a clinical diagnosis with a very
high degree of confidence, basing the diagnosis
on enlargement of the spleen, characteristic blood
changes, the temperature chart, leucopenia with
relative lymphocytosis (this is easily analysed by
the serial use of Moskovskij's leucocytic profile-
Moskovskij, 1935, 1936, 1938a), raised erythrocyte
sedimentation rate, and protein wasting. In certain
areas a useful ancillary diagnostic technique has
been the lymph gland puncture, which reveals para-
sites in 65% of cases in the Soviet Union, 50% in
Venezuela, 40% in the Sudan, and a fairly high
proportion in the Mediterranean basin. However,
the technique has not proved of value in India or
East Africa as lymphadenopathy is uncommon in
visceral leishmaniasis in these areas.

In all parts of the world it has been found that
the only effective method of treatment in kala azar
is the use of specific drugs able to achieve complete
elimination of parasites from the body. Various
methods of supportive therapy can be used. most
notably the use of high protein supplement in
the diet.
Two main groups of chemosterilizing drugs

are in use today-the quinquevalent antimonials
and the aromatic diamidines. Of these, antimony(V)
sodium gluconate is the drug of choice in Africa
and the Soviet Union, but this drug has given
disappointing results in India. In India, urea stiba-
mine is the drug of choice, but conversely this drug
has given disappointing results in Africa. The
aromatic diamidines have largely been abandoned
as a result of the high incidence of complications
produced by their use; three substances have been
widely used from this group of drugs-stilbamidine,
hydroxystilbamidine, and pentamidine isethionate.
The complications that have been widely observed
consist of a late facial toxic neuropathy with a
degeneration of the sensory nucleus of the fifth
cranial nerve in the pons. Some of the aromatic
diamidines are also very painful if injected intramus-
cularly and may cause a low muscle fibrosis as well
as toxic diabetes or a severe and prolonged hypo-
glycaemia, which is extremely resistant to treatment.
This group of drugs also produces a disappointingly
high relapse rate, greater than 15 %, even in patients
who are apparently cured.
Drug resistance is observed in all areas of the

world and opinions differ as to its causation. Some
cases of apparent drug resistance undoubtedly
result from inadequate treatment and vigorous
therapy with an adequate total drug dosage over
a sufficiently long time is essential if satisfactory
results are to be obtained. In certain cases it seems
that there may be a genetically determined error
of metabolism or excretion of antimonial drugs
that leads to apparent drug resistance.

Recently certain antibiotics such as amphotericin
B have been used in the treatment of apparently
drug resistant cases of kala azar; such treatment
has undoubtedly produced a number of successes,
but all the antibiotics at present available have
disadvantages due to toxicity and to the complicated
routes of administration that are required.
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RESUME

ASPECTS CLINIQUES DE LA LEISHMANIOSE, NOTAMMENT EN URSS

Les auteurs proposent une classification des leish-
manioses dans laquelle les principales entites nosologiques
se subdivisent, selon leur allure clinique, leurs caracte-
ristiques 6pidemiologiques et leur repartition geogra-
phique, en types et sous-types # clinico-epidemiolo-
giques )). L'entite nosologique est determinee par l'espece
de l'agent en cause et ses particularites cliniques et
6pidemiologiques permettent de la d6crire. En outre,
chaque type et sous-type comprend plusieurs variants
cliniques qui dependent de divers facteurs.
Pour illustrer ce plan de classification des leishmanioses,

les auteurs font une etude comparee approfondie des
caracteristiques cliniques et epidemiologiques de la forme

seche (ou urbaine) et de la forme humide (ou rurale)
de la leishmaniose cutanee en URSS. Ces deux sous-types
clinico-epidemiologiques de la leishmaniose cutanee de
l'hemisphere oriental (qui est elle-meme une subdivision
de la leishmaniose tegumentaire, entite nosologique prin-
cipale) presentent des differences marqu&es dans leurs
caracteristiques cliniques et epid6miologiques, tout en
ayant un certain nombre de points importants fondamen-
talement semblables.
Quant a la leishmaniose viscerale, elle offre un tableau

clinique remarquablement similaire dans toutes les regions
du monde ou elle sevit; sa classification en types et sous-
types se justifie surtout du point de vue epidemiologique.
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