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Introduction

The endemic foci of leishmaniasis in Ecua

dor are situated from bilateral low-lands of

the Andes Mountain, both Pacific and Ama

zon regions, to high-lands of the Andes, ap

proximately up to 2,000 m above sea level.

The disease was first reported from the De

partment of Esmeraldas, north-western part of

the country, in 1920 by Valenzuela who found

a female patient with leishmanial (dermal)

ulcers on the forearm and thorax (Rodriguez,

1974). Most of the cases, thereafter, were

reported from the littoral regions faced to

the Pacific Ocean (Heinert, 1924 ; Valenzuela,

1931 ; Leon, 1951 ; Carrera, 1953 ; Rodriguez

and Aviles, 1953 ; Zerega, 1961 ; Rodriguez,

1969 ; Calero and Coronel, 1981), while a

few cases were from the oriental regions

(Carrera, 1945 ; Amunarriz, 1982) where com

munications and medical care system are gen

erally inadequate.

Rodriguez and Aviles (1953) reviewed 12

cases reported during 1920 and 1953, in ad

dition to 29 own cases experienced. Accord

ing to them, all the lesions but a few of

nodule type were with ulcer on various parts
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of patient's body including nasopharynges.

The causative agent of these cutaneous and

muco-cutaneous leishmaniasis in Ecuador has

been considered Leishmania braziliensis sensu

lato, based mainly on the clinical manifesta

tions. Studies on vector sandflies, on the

other hand, have rarely been undertaken up

to date, although several anthropophilic spe

cies of sandflies, such as Lutzomyia gomezi

and Lu. trapidoi, were recorded from va

rious endemic areas of the disease in Ecua

dor (Rodriguez, 1956).

The present study was designed to clarify

the prevalence of leishmaniasis in a plantation

which was recently established in tropical

forest.

Materials and Methods

The study was carried out in a plantation

LiCooperativa 23 de Febrero", an isolated

agricultural community with 132 persons, loca

ted amid the Andes. The study area (Fig.

1) is located about 6 km from Naranjal in

Department of Guayas, Ecuador and 80 km

by road from Guayaquil City, the biggest

city in the country. The community comp

rised of 17 houses, all of which were of wo

oden structures untenable against sandfly or

other blood sucking insects. Houses (Fig. 2)

are scattered on a steep hillside rising from

the Andes and are in dense tropical forest

covering mountains about 1,000 m above sea

level. The first immigration in there started

from August 1977 from non-leishmanial areas.

The inhabitants mainly cultivated coffee,
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Fig. 1 Outline map of Ecuador, South America, showing study area.

yuca, sugar cane and rice after felling the

surrounding primary forest; their livestocks

were dogs, horses, cattle, pigs, guinea pigs

and domestic fowls. Most of the adult male

inhabitants in the plantation used to hunt va

rious kinds of wild animals in forest.

In September 1982, residents in the com

munity were visited and examined dermatol-

ogically and parasitologically in order to detect

leishmaniasis. In the examination, question

naires were prepared to record immigration

period, residence before immigration, oc

cupation of each person, history of the disease

and leishmanial lesions (location, size, type,

number and onset), treatment and etc. Bio

psy specimens were taken from the margin

of ulcerative lesions by using a surgical

knife. They were then smeared onto a slide

glass, making a thin film. After drying the

materials at room temperature, they were

stained with Wright's staining solution for

microscopic examinations at the magnifica

tion of X400 or X 1,000. When the smear

specimens were positive, amastigotes of L.

braziliensis s.l. were found. Leishmanial

scars (Fig. 3) were rather easily differentiated

from those caused by other infectious disea

ses or external injuries, on the basis of their

typical forms, history and contacts with sand-

fly. The persons in the plantation, more

over, have been familiar with leishmaniasis

and called " llaga de montana" and sand-
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Fig. 2 Houses surrounded by primary dense

tropical forest.

flies, "manta blanca" in Spanish, respective

ly. Besides, all the inhabitants in the area

were intelligent enough to reply to the ques

tionnaires.

Results

Ninety-five subjects (46 males, 49 females)

out of 132 inhabitants, 72.0 %, were examined

and 15 of the examinees were positive for

leishmanial ulcers (active leishmanial lesions)

and 42, for leishmanial scars alone (cured

leishmanial lesions). Of the 15 active pati

ents, 12 (12.6 % of the examined population)

revealed ulcers positive for amastigotes of

L. braziliensis s.l. in smear specimens, and

3 (3.2 %) were diagnosed as leishmanial le

sions based only on the history and signs

(Table 1). These 15 persons, 7 males and

8 females, ranged from 1 to 50 years in age ;

6 cases (40.0 %) occurred in 1-10 age group.

The year of the immigration into the plant

ation "Cooperativa 23 de Febrero" varied

with patients during the period between 1977

and 1981.

Of the 15 active patients, 4 (26.7 %) suf

fered from the disease during 3 to 9 months

after immigration or birth ; 3 (20.0 %), dur-

Fig. 3 Typical leishmanial scar diagnosed as

cured lesion.

ing 1 to 2 years ; 5 (33.3 %), during 2 to 3

years ; and 3 (20.0 %), during 4 to 5 years.

Almost all the present ulcerative lesions were

thought to be in progressive stage at the time

of examination, thus showing an ulcerating

period of 1 to 6 months from the onset.

Three cases, however, revealed a long lasting

history, for example, 1 with 51 months, 2

with 13 or 16 months, suggesting that the

disease is still progressing. These patients

with leishmanial ulcers were provided with 1

to 9 lesions per person, 3.8 in average. All

the lesions observed were cutaneous type ; no

muco-cutaneous ones were recognized in this

area. Of the 15 patients, 3 had leishmanial

ulcers together with scars; the patient #1

was provided with 1 ulcer and 7 scars (onset

51 months ago) ; the #6, 1 and 2 (3 months

ago) ; and # 10, 2 and 7 (13 months ago),

respectively. In the dermatological examina

tion of inhabitants, the lesion seemed to ap

pear as a small, painless papule at the onset,

then it developed to ulceration, metastasis

and finally selfhealing. Thus, the multiple

lesions observed were thought to be produced

by a sequence of this process.

The leishmanial infections among inha

bitants in the plantation are shown in Table 2

being arranged by sex and age. No remark

able difference was found in the positive

rate among age groups or between sexes,

though a slightly low rate (52.2 %) was recog

nized in 1-10 age group (not statistically

( 27 )



T
a
b
l
e

1
F
i
f
t
e
e
n

c
a
s
e
s

(7
m
a
l
e
s

a
n
d

8
f
e
m
a
l
e
s
)

w
i
t
h

a
c
t
i
v
e

l
e
i
s
h
m
a
n
i
a
l

l
e
s
i
o
n
s

in
S
e
p
t
e
m
b
e
r

1
9
8
2
,

in

"
C
o
o
p
e
r
a
t
i
v
a

2
3

d
e

F
e
b
r
e
r
o
"

a
p
l
a
n
t
a
t
i
o
n
n
e
w
l
y

e
s
t
a
b
l
i
s
h
e
d

i
n

t
h
e
A
n
d
e
s

r
e
g
i
o
n

o
f
E
c
u
a
d
o
r

C
a
s
e

n
o
. 1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

A
g
e

8

2
0 7

3
5 5

1
3

2
3

2
5

3
5

4
9

5
0 1 6

1
0

2
9

S
e
x

F F M M M F F F M M M M F F F

I
m
m
i
g
r
a
t
i
o
n

y
e
a
r

1
9
7
7
A
u
g
.

'
7
7
A
u
g
.

1
9
7
8

J
u
n
.

'
7
8

J
u
n
.

1
9
7
9
A
u
g
.

'
7
9
A
u
g
.

'
7
9
A
u
g
.

'
7
9
A
u
g
.

'
7
9
A
u
g
.

'
7
9
A
u
g
.

'
7
9
A
u
g
.

1
9
8
1

D
e
c
.

'
8
1

O
c
t
.

'
8
1

O
c
t
.

'
8
1

O
c
t
.

S
m
e
a
r
s

(+
,
-
)
*

+ + + + + - + + + + + + - + -

O
n
s
e
t

o
f

l
e
s
i
o
n
s

1
9
7
8

Ju
l.

1
9
8
2

J
u
l
.

'
8
2
A
u
g
.

'
8
2

J
u
l
.

'
8
2

J
u
l
.

'
8
2

J
u
l
.

'
8
2
A
u
g
.

'
8
2

J
u
l
.

1
9
8
1
A
u
g
.

'
8
1
A
u
g
.

'
8
1
M
a
y

1
9
8
2

M
a
r
.

'
8
2

J
u
l
.

'
8
2

J
u
l
.

'
8
2

J
u
l
.

L
e
n
t
h

o
f

t
i
m
e

f
r
o
m

i
m
m
i
g
r
a
t
i
o
n

t
o

o
n
s
e
t

1
3
m
o
n
t
h
s

5
9

5
0

4
9

3
5

3
5

3
6

3
5

3
6

2
4

2
1 3 9 9 9

D
u
r
a
t
i
o
n

o
f

l
e
s
i
o
n
s

t

5
1
m
o
n
t
h
s

2 1 2 2 3 1 2 1

1
3

1
6 6 2 2 2

N
o
.

u
l
c
e
r
s

1 8 2 1 1 1 1 2 7 2 6 1 2 2 4

l
e
s
i
o
n
s s
c
a
r
s

7 0 0 0 0 2 0 0 0 7 0 0 0 0 0

*
+

:
p
o
s
i
t
i
v
e

f
o
r
a
m
a
s
t
i
g
o
t
e
s

in
s
m
e
a
r

s
p
e
c
i
m
e
n
s

;
—

:
n
e
g
a
t
i
v
e

f
o
r

t
h
e

p
a
r
a
s
i
t
e

b
u
t

d
e
r
m
a
t
o
l
o
g
i
c
a
l
l
y

d
i
a
g
n
o
s
e
d

a
s

l
e
i
s
h
m
a
n
i
a
s
i
s
.

t
A
l
m
o
s
t

al
l

t
h
e

u
l
c
e
r
s

a
r
e

st
il
l
p
r
o
g
r
e
s
s
i
v
e

s
t
a
g
e

at
e
x
a
m
i
n
a
t
i
o
n
.



397

g

cd

a
o

W

c
cd

60

o

B
cd

CO

C
o

o

cu

C
.i-H

cd

S

CO

cd

C-H

cu

cd

C
cd

cu
CO

cu

cd

O

h

cu

cu

CO

. CO

O cd

r—1 Cd

CU

.2

cd

><!
cu

co

. #co
O ^cd

r—( Cd

cd

X
cu

6

Q

CO

. CO

O cd

r—i cd

'cu

cu

's
cd

X
cu

.2 «
+-> cd
cu cu
CO >.

fl
O

o o o to

LO 00 LO CO

o

significant). These results suggested that the

inhabitants would be evenly exposed to the

risk of infection with leishmaniasis in this

community regardless to age and sex.

The infection status in this plantation and

prevalence of the disease are arranged by

the immigration year (Table 3). A total of

22 (81.5 %) out of 27 immigrants in 1977

finally suffered from leishmaniasis by 1982.

In 1979 when a majority had immigrated into

this plantation and out of these 43, 22 (51.2 %)

developed lesions during 3 years till 1982.

These high infection rates of inhabitants in

dicate that there is a frequent transmission of

leishmaniasis in the area. The infection

rates, however, varied with immigration year

without correlation between the rate and the

year. Annual prevalence was demonstrated in

the same table. The prevalence was expres

sed by dividing the number of positives by

the total number of inhabitants in each year.

Annual prevalence of leishmaniasis in the

plantation showed a relatively low rate during

the first two years of immigration. In 1977

when the first immigrants (27 persons) came

into the plantation at August, only 1 (3.7 %)

person suffered from the disease in the same

year. Thereafter, the annual prevalence dur

ing 1979 and 1982 fluctuated between the rates

of 11.8% and 19.8%, 15.1% in average,

indicating a relatively high prevalence rate.

The location of lesions (leishmanial ulcers

and/or scars) was depicted in Fig. 4. The

lesions were mainly located on the exposed

body surface, such as face, ears and neck

(21.1 %), upper extremities (44.0 %) and

lower extremities (26.9 %). This result shows

that the vector sandflies in the area prefer

to bite upper parts of the body exposed. The

size of lesions was 12.2 ±8.0 mm in length

by 18.5 + 11.5 mm in width (n = 85) in leish

manial scars, while leishmanial ulcers mea

sured 8.5±5.9 mm by 10.3 + 8.2 mm (n = 37)

each. Patients try to apply fluid of dry bat

tery or juice of several plants on the lesions

aiming at the treatment instead of autho

rized procedures, thus causing a bad turn.

No reinfection was found with leishmaniasis

in persons who once experienced the dis-

( 29 )
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Table 3 Leishmanial infections seen among new immigrants and annual

prevalence in the plantation arranged by the immigration year

i ear

No.

1977 (Aug.)

1978

1979

1980

1981

1982 (Sept.)

Infection among

immigrants* No.

27

11

43

4

7

3

new immigrants

patients with signst

22(81.5%)

7(63.6%)

22(51.2%)

0( 0.0%)

6(85.7%)

0( 0.0%)

Prevalence of

No. inhabitantsX No

27

38

81

85

92

95

leishmaniasis

. patients with signst

K 3.7%)§

3( 7.9%)

16(19.8%)

10(11.8%)

12(13.0%)

15(15.8%)

* Including newborns.

t Total number of persons who developed leishmanial ulcers and/or scars by 1982.

X A total population of the plantation in each corresponding year.

§ Figure in parentheses shows prevalence (%) in each year.

ease, though there were many cases with mul

tiple lesions which would be caused by a

sequence of metastasis. In a total of 57 pa

tients with leishmanial ulcers and/or scars, 17

persons suffered from the disease in the pe

riod during 1977 and 1979 ; 40, during 1980

and 1982. All these patients did not show

any signs of reinfection with leishmaniasis

in the plantation.

Discussion

This study documents a high leishmanial

infections among inhabitants in a plantation

newly established in the Andes region of Ec

uador. The result indicates that the transmis

sion of leishmaniasis has been well main

tained among the vector and wild reservoir

host, enough to cause the infection in persons

who immigrated into this area from non-leish-

manial regions. Fifty-seven (60.0 %) of the

95 examinees were diagnosed as having leish

manial lesions. Fifteen (15.8 %) of the total

examinees revealed leishmanial ulcers on

their body surface. No marked age and sex

differences of infection rates were shown in

these 57 patients. In the 15 patients (active

leishmanial patients), the majority showed

the onset of leishmaniasis in July and Aug

ust. Lainson et al. (1973) demonstrated that

the reliable shortest incubation period of the

disease was 15 days observing one of his

field-workers.

In the plantation, almost all the houses are

surrounded by dense tropical forest which are

available as a suitable habitat of both vector

and reservoir host of leishmaniasis. Adult

males and females are used to engage in

felling and clearing of surrounding forest with

their children, in order to cultivate agricul

tural products. Due to the housing accomoda-

tions and these vocational activities, they

would have been exposed to frequent trans

mission of leishmaniasis regardless to age

and sex.

The length of time from immigration to

onset of the disease ranged from 3 to 59 months

in 15 persons with leishmanial ulcers. In a

few of these patients (26.7 %) the disease

developed in the period between 3 and 9

months ; the remaining, during 1 to 5 years.

A relatively high infection rate was observed

through 1979 to 1982, as the population grows

larger. This, however, might not mean the

increase of a risk of transmission of leishman

iasis from person to person, since man is

not considered to be a main source of the

infection. Wild and/or domestic animals are

considered to play an important role in the

transmission (Lainson and Shaw, 1978).

In the subjects examined, a great majority

of leishmanial ulcers and scars were located

in the upper parts of the body exposed, sug

gesting a preferable biting sites of vector sand-

flies. Rodriguez and Aviles (1953) recorded

( 30 )
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Fig. 4 Distribution of 123 leishmanial lesions

(ulcers and scars) found in 57 leishmaniasis pa

tients during 1977 and 1982. •, lesions in ven

tral ; O, lesions in dorsal. The number of lesions

in body surface is 26 (21.1 %) in face and neck,

25 (20.3 %) in right upper extremities and 29

(23.6 %) in left ones, 10 (8.1 %) in trunk and 12

(9.8 %) in right lower extremities and 21 (17.1 %)

in left ones.

the location of 38 cutaneous lesions in 29

patients from coastal region of Ecuador ; 31.6

% in face and neck, 31.6 % in upper extre

mities, 34.2 % in lower extremities and 2.6 %

in thorax. Amunarriz (1982), furthermore,

observed 22 cutaneous leishmaniasis cases in

Napo, Amazon region, Ecuador in which

60.0% of the lesion were in legs; 14.2%,

forearm ; 5.7 %, elbow ; 5.7 %, buttock ; 5.7

%, cheek; 2.9%, nose; 2.9%, ears; and

2.9 %, thigh. The location of these leishman

ial lesions would be influenced by both the

blood sucking behaviors of vector sandfly

species and the clothing habits of persons in

each endemic area of leishmaniasis. Thus,

the difference in the location of the lesions

between Amazon and coastal regions might

be explained by these reasons.

Hendricks and Wright (1979) found ulcera

ted lesions which persisted for 4 months to 1

year in Old and New World cutaneous leish

maniasis. Of the present 15 patients with

leishmanial ulcers, 1 person revealed a long

lasting ulceration for 51 months, and 2 with

13 or 16 months duration. Most of the

cases, however, had duration between 2 and

6 months by questionnaires study on 42 per

sons with leishmanial scars.

In the present study, no person revealed a

reinfection with leishmaniasis in any age

groups of both sexes. This fact suggests that

the primary infection may trigger the protec

tive immunity to the successive leishmanial

invasion regardless to age and sex of the

persons. In many cases of this study, patients

were provided with multiple lesions, up to

11 in numbers. Almost all the multiple le

sions would be produced by metastasis, but not

reinfection, though they might be caused in

part by separate bites from infected sand-

flies. Recovery from any leishmanial skin

lesion was generally thought to impart a firm

and life-long immunity to reinfection (Lain-

son and Shaw, 1978).

Summary

An epidemiological study was performed

on leishmaniasis in September 1982, in a

plantation "Cooperativa 23 de Febrero" new-

( 31 )
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ly established in the Andes region of Ecua

dor. The first immigration of inhabitants

in there started from August, 1977. Fifteen

(15.8 %) of the 95 inhabitants examined were

diagnosed as positive for leishmaniasis with

ulcers (active leishmanial lesions) on the skin.

During the period between 1977 and 1982, a

total of 57 (60.0%) of 95 examinees have

suffered from the disease. Regardless to age

and sex, leishmanial infections occurred al

most evenly. The result indicated that the

transmission of leishmaniasis had been occur

ring in a wide range of working and housing

areas in the plantation. In most of the active

patients, the onset occurred in July or Aug

ust. The length of time between immigra

tion and the onset of leishmaniasis ranged

from 3 to 59 months, mostly 9 to 36 months

in those with active leishmanial lesions. A

large number of leishmanial lesions were

located on the upper parts of the body

exposed.
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