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Abstract.

A review of a 10 year investigation carried out by various institutions on

cutaneous leishmaniasis in French Guiana is presented, with emphasis on epidemiology,

clinical aspects, and therapy.

Located at the very top of South America,
French Guiana is a 90,000 km? territory belong-
ing to the Northern part of the Amazonian re-
gion. Its weather is equatorial with a long rainy
season (December—July) alternating with a dry
season (August-November). The rainfall is
abundant throughout the country, ranging from
3,750 mm/year in the Northeast to 2,250-2,500
mm/year in other parts of the territory. With the
exception of a narrow coastal fringe of savanna
<30 km deep, the territory is covered with pri-
mary rain forest. The country is sparsely popu-
lated (73,022 people at the 1982 census) and the
developed areas are along the sea coast and the
banks of the main rivers.

Cutaneous leishmaniasis is a nosological entity
well known among the primitive populations of
French Guiana, Amerindians, and Bush Ne-
groes, who have specific names for the disease
in their languages.! The disease was locally called
“pian bois” by the creole population and was
well known at the time of the gold seekers. The
first parasitologically confirmed case was de-
scribed in 1943 by Floch? and the parasite called
Leishmania guyanensis.* Human cases have been
recorded regularly; 83 cases were diagnosed be-
tween 1943 and 1951, half of them parasitolog-
ically confirmed. Since 1977, the number of cases
diagnosed has increased and the disease has be-
come a public health problem among people in
contact with the forest.

A joint research program was begun in 1978
by the Institut Pasteur de la Guyane frangaise,
the Centre ORSTOM, and the Dermatology De-
partment of the Hospital Jean Martial of Cay-
enne. It continued until 1988 and dealt with the
epidemiological features of the disease and its
transmission, clinical characteristics, and ther-
apeutic aspects. This collaborative program has
yielded numerous publications. Our knowledge
has matured to the point where a synthesis of
these data is desirable in order to provide a com-
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prehensive review of cutaneous leishmaniasis in
French Guiana.

ECOLOGY OF THE PATHOGENIC COMPLEXES
Parasites

Two species of Leishmania have been isolated
in French Guiana, parasitizing distinct natural
hosts: L. braziliensis guyanensis and L. mexi-
cana amazonensis. They belong to 2 different
complexes, according to the Lainson and Shaw
classification,* and can be distinguished by sev-
eral phenotypic characters (main diameter of
amastigotes, culture growth, behavior in ham-
ster) and isoenzyme characterization. Of 112
Leishmania isolates obtained in French Guiana
from human lesions (91 with multiple geographic
contamination sites), phlebotomine sand flies
(11), and wild mammals (10), Desjeux and Dedet?
found 103 isolates related to L. b. guyanensis; of
these, 88 were from human cases. Only 7 related
to L. m. amazonensis: 3 from patients, 3 from
Proechimys, and 1 from Lutzomyia flaviscutel-
lata. Two isolates obtained from the sand fly Lu.
umbratilis differed from the reference strains used.
Three distinct zymodemes were distinguished
within the L. b. guyanensis taxon by variations
of 2 enzymes.®

Vectors

Seventy-four different sand fly species have
been found in French Guiana, mainly in the Lut-
zomyia genus (71 species), but the Brumptomyia
and Warileya genus are also present. A list of
species has been established and a computer aid-
ed identification program of sand flies of French
Guiana has recently been published.® Only 4
species (all belonging to the Nyssomyia sub-ge-
nus) have been found to harbor Leishmania pro-
mastigotes. These remain unidentified in the case
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of Lu. gomeziand Lu. yuilli pajoti. Lu. umbratilis
has been regularly found naturally infected by
promastigotes (93 infected females out of 5,083
collected in a single sylvatic site in the Montsi-
nery vicinity and then dissected [1.83%]), char-
acterized by isoenzyme electrophoresis as L. b.
guyanensis in 8 cases.>’ A single specimen of Lu.
Aaviscutellata out of 254 dissected has been found
infected by L. m. amazonensis.®

Lu. umbratilis is the most common species
found on human beings’® and on tree trunks!®
in French Guiana. It is an arboreal sand fly, more
abundant in the canopy than at ground level,®
but it is present at ground level all year round,
with seasonal and inter-annual fluctuations.” In-
fected aggressive females were collected at ground
level all year round, but especially at the end of
the dry season.” Lu. umbratilis is an opportu-
nistic sand fly attracted by various species of
mammals, including humans, on which it feeds.
Le Pont and Pajot showed that 100% of the fe-
males in contact with the sloth Choloepus di-
dactylus fed rapidly and heavily.?

Reservoirs

The 2-toed sloth, C. didactylus, has been found
infected by L. b. guyanensis in French Guiana!!
and in the Para State of Brazil.!? From a sample
of 486 wild mammals collected at 13 different
sites and examined between 1981 and 1987, in-
cluding marsupials, edentates, and rodents, the
following species were found to harbor L. b. guy-
anensis: C. didactylus (11/31), the marsupial Di-
delphis marsupialis (2/122), and the rodent Proe-
chimys sp. (2/89).!3 From these observations, C.
didactylus appears as a primary reservoir of L.
b. guyanensis in French Guiana as in other parts
of the northern Amazonian Basin. In the Para
State of Brazil, Tamandua tetradactyla was found
acting as reservoir of L. b. guyanensis.'2 D. mar-
supialis and Proechimys act in French Guiana as
occasional hosts of L. b. guyanensis, as they do
in the Para State of Brazil.!* In the central am-
azon region of Brazil, D. marsupialis is assumed
to be the main reservoir.'®

L. m. amazonensis was isolated from normal
skin of 3 Proechimys out of 95 examined, 2 of
which were identified as Proechimys cuvieri.'?

Epidemiological synthesis

There exist in French Guiana at least 2 distinct
cycles of leishmaniasis. Both occur in the rain

forest, but at 2 different altitudinal levels. There
isa L. b. guyanensis cycle, located in the canopy
with the arboreal sand fly Lu. umbratilis as the
vector and at least | mammal of the canopy, the
sloth, as a reservoir, and a L. m. amazonensis
cycle, which occurs at ground level with Lu. flav-
iscutellata as the vector and P. cuvieri as the res-
ervoir.

TRANSMISSION CONDITIONS

The parasite life cycles develop in the forest
and a human infection in French Guiana results
from incursions into the forest. In a sample of
219 patients, Dedet and others' determined that
those infected were young male adults (mean age
28.8 + 9.2 years) who enter the forest for profes-
sional (84.2%) or leisure (15.8%) activities.

Exposure occurs throughout the territory, with
a higher density of cases in an area located inside
the 3,500 mm isohyet. This is also the most reg-
ularly visited part of the country, due to the prox-
imity of the main town, Cayenne.!

Deforestation appears to be a favorable factor
for the multiplication of sand flies, especially of
the Nyssomyia sub-genus, which includes the 2
leishmaniasis vectors of French Guiana.!¢ Infec-
tion resulting from bites occurs at dusk or during
the night and corresponds to the activity period
of Lu. umbratilis.° However, cutting down the
trees lead to immediate aggression by sandflies
and diurnal contamination.

The major transmission periods occur during
periods of low rainfall, i.e., October-December,
and represent the high-risk season in French
Guiana.! The establishment of human settle-
ments in the forest has given rise to specific trans-
mission process, with intradomiciliary
contamination!” occurring by infected sand flies
flying at night from the neighboring forest to hu-
man housing,.!®

HUMAN DISEASE

The yearly registration of cutaneous leishman-
iasis cases obtained from the files of the Institut
Pasteur de Guyane francaise and the dermatol-
ogy department of the hospital of Cayenne
showed a remarkably constant annual incidence
of ~2.3/1,000 inhabitants (statistics for 8 years,
1979-1986).! The disease has an important so-
cio-economic impact on the development of the
country due to its direct cost (0.13% of the gen-
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eral budget in 1979-1980) and to its influence
on the productive sector of the local economy
(unpublished data).

The human disease results from penetration
of the parasite through the bite of an infected
sand fly. The sand flies bite exclusively on parts
of the body not protected by clothing.!® Factors
which could explain individual susceptibility to
leishmania infection were investigated, but nei-
ther cutaneous factors? nor blood group types?!
appeared to be important.

All the cases seen in French Guiana were le-
sions of the skin, without any mucous secondary
involvement. A reference from 196522 reports a
case from French Guiana with coexistence of cu-
taneous and mucous Leishmania lesions, but no
strain was isolated at that time and the respon-
sible species remains unknown. To our knowl-
edge, there is no documented case of mucous
involvement due to L. b. guyanensis either in
French Guiana or in neighboring countries (in
contrast to infections with L. b. panamensis sp.).
The lesions are generally of the classic ulcerative
wet type (92.1%). The ulcer is covered with a
scab in 30.9% of the cases and surrounded by
small peripheral papulae in 19.8%. In ~30% of
the cases, subcutaneous lymphangitic extension
occurs and manifests as a chain of small sub-
cutaneous nodules located on the draining ter-
ritory of the cutaneous lesion.! The lesions are
preferentially located on the legs and forearms
(20.7% and 19.8% of cases, respectively). Pa-
tients may harbor both simple (40.8%) or mul-
tiple lesions. The mean number of lesions/pa-
tient was 3.6 in a sample of 211 patients.!

Of 91 isolates obtained from human lesions,
88 were characterized as L. b. guyanensis by is-
oenzyme characterization and only 3 as L. m.
amazonensis.> Cases due to L. m. amazonensis
exhibited limited cutaneous lesions, of ulcerative
or nodular type, without any tendency to dissem-
inate.?? Spontaneous evolution is difficult to fol-
low in French Guiana, where cases are system-
atically treated. In 1 case, we had the opportunity
of following a spontaneous evolution with self
cure appearing at 30 months.!

The majority of the cases were treated with
meglumine antimoniate with doses of 30 mg Sb*%/
kg body weight/day for 12-15 days. With this
treatment, Pradinaud?* reported ~100% recov-
ery with few benign side effects, particularly the
absence of fatal alteration of cardiac rhythm or
cardiac arrest.

Since 1980, the treatment has been changed
by local physicians and meglumine antimoniate
replaced by pentamidine mesylate administered
im with a variable regimen.?* The most common
and efficient regimen (99.3% of recovery) con-
sists of 3.5 mg base/kg/day on successive days 3
times (total dose of 720 mg base/series). The
most serious side effect observed was diabetes
mellitus (2 cases in 416 observations; E. Dril-
laud, Faculté de Médecine, 3ter place de la Vic-
toire, 33000 Bordeaux, France, personal com-
munication). The therapeutic change gives
comparable efficacy with a 70% reduction in the
total cost of leishmaniasis in French Guiana. Af-
ter a cure by either product, relapses (i.e., recur-
rence of an active lesion at the site of one pre-
viously cured) occurred in ~7% of the cases 2
months-3 years after the cure.!

Clinical trials of imidazoles were conducted in
French Guiana. Ketoconazole was ineffective in
L. b. guyanensis cutaneous leishmaniasis.?62”
Metronidazole also was without effect.?* Indi-
vidual antimalarial prophylaxis with chloro-
quine or amodiaquine did not prevent leish-
manial infection by L. b. guyanensis.?®

Insect repellents are of limited efficacy, due to
the very high humidity in the forest, but wearing
thin clothing is recommended as an individual
prophylactic measure.!® In human settlements
established in the forest, a preventive measure
consisting of a 400 m forest-free belt around the
settlements has been proposed by Esterre and
others.?®
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