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Sixty-five patients were diagnosed with visceral leishmaniasis (VL) on Margarita Island in the decade from 1990
t01999; 86.2% weres 3 years old. All were leishmanin-negative at diagnosis. Evaluation of 23 cured patients in
1999 revealed that 22/23 had converted to leishmanin-positive; five had persisting antibodies to rK39 antigen, with
no clinical evidence of disease. Leishmanin tests were positive in 20.2% of 1,643 healthy individuals from 417
households in endemic areas. Of the positive reactors, 39.8% were identified in 35 (8.4%) of the households, 15 of
which had an antecedent case of VL, a serologically positive dog or both. Weak serological activity to rK39 antigen
was detected in 3 of 488 human sera from the endemic areas. The presence of micro-foci of intense peri-urban
transmission and the apparent absence of other Trypanosomatidae causing human disease offer a unique opportu-
nity for the study of reservoirs, alternative vectors and evaluation of control measures on the Island.
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American visceral leishmaniasis (AVL), a potentially One of the active areas of AVL in Eastern Venezuela is
fatal systemic infection, is caused by several speciesMfrgarita Island, geographic coordinate$31050"-
intracellular protozoa belonging to the gerugsshma- 11°11'06" N, 6346'06"-64°24'32" W, which occupies an
nia. Most cases of AVL are causedlsishmania chagasi area of 1085 krhat a distance of 21.5 km off the north-
(= L. infantun). L. amazonensibas been isolated spo- eastern coast of Venezuela. The current estimated popu-
radically from leishmaniasis with visceral involvementation is 384,800 inhabitants. Velasquez et al. (1965) re-
(Barral et al. 1986, 1991). Isolation bf colombiensisand  ported the first known case of human AVL on the island.
L. mexicandrom human AVL in individuals without known A recent study, motivated by the small but increasing
immunodeficiency has been reported by Delgado et alumber of human AVL infections in recent years, revealed
(1993) and Monroy-Ostria et al. (2000), respectively. an average infection rate of 21.6% in domestic dogs in

AVL is widely distributed in the Americas, from the eight endemic communities on the island (Zerpa et al.
northern provinces of Argentina to the United State2000). Rats, opossums and other possible wild reservoirs
(Grimaldi et al. 1989). More than 90% of the reported hwen the island apparently have not been studied. Two iso-
man cases of AVL in the Americas are from Brazil, corrdates ofLeishmania one from a young patient and the
sponding to nearly 2,330 cases annually in the periadher from a dog, have been identifiedLasnfantum
from1984 to 1999 (WHO 1999), but accurate informatiomymodeme MON-1 (Zerpa et al. 2001), which has also been
for most if not all of the Western Hemisphere is very limreported in Western Venezuela as well as many areas
ited. During the period from 1995 to 2000, 251 cases d@hroughout the world.
human AVL have been reported in widely distributed foci The objective of this study has been to evaluate epi-
in Venezuela (O Zerpa and others, unpublished data). Ttiemiological aspects of human AVL on the island as well
principal reservoir of human infection is assumed to bas to study immunological reactivity theishmaniain
the domestic dod.. chagasihas been detected by PCRthe healthy population of endemic areas. Margarita Is-
in single specimens of a black r&®attus rattusand an land represents a particularly interesting focus for study,
opossumpDidelphis marsupialisin the eastern mainland since no autochthonous cases of American cutaneous
focus of AVL (Zulueta et al. 1999)hile the principal leishmaniasis or Chagas disease have been reported on
vector of AVL in Venezuela is presumed tolhgzomyia the island, in contrast to the presence of these human
longipalpis, Lu. evandias been implicated in transmis-trypanosomatid infections in areas where AVL has been
sion of AVL in both Northern Colombia (Travi et al. 1996)reported on the Venezuelan mainland. Additionally, well-
and Venezuela (Feliciangeli et al. 1999). defined geographic and climatic features are prominently

associated with disease distribution on the island.

MATERIALS AND METHODS
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diagnosis was based on the clinical signs of prolongexicrotiter plates were sensitized overnight with 1 & 10
fever, anemia and hepatosplenomegaly. Parasitologiéatmalin-inactivated.. donovanpromastigotes or 40 ng
confirmation was based on the observation of amastigot39 antigen/well, blocked and treated with 1:300 or 1:100
in Giemsa-stained bone marrow aspirates, particularigst serum dilutions, respectively, followed by a 1:5000
before 1998. More recently, strongly positive serologicalilution of anti-human IgGAM conjugated with horse-
reactivity [optical density (OD) > 0.7 in ELISA reactions]radish peroxidase. Reactions were revealed wj@yldnd

with the highly specific rK39 antigen derived from o-phenylenediamine dihydrochloride and OD was read at
chagasby Reed (1996) has been used extensively to cof90 nm. Canine serum samples were tested with rK39 as
firm infection, particularly to reduce traumatic intervendescribed above, using a 1:2000 dilution of anti-dog 1gG
tion in infants. Patients with confirmed diagnosis are resonjugated with peroxidase as the second antibody. Cor-
ported to the National Registry at the Institute of Biorelation between reactivity to rK39 and DD8 antigens was
medicine, Caracas. This data base has provided the infdetermined in 44 sera from patients with active or treated
mation on incidence, age, and sex of these patients. AVL. Based on previous studies in the laboratory, results

In March 1999, 23 patients who had completed treatvith rK39 were grouped as follows: OD < 0.0690 negative;
ment in previous years were evaluated by the followin@.0700-0.1000 doubtful; 0.1005-0.4000 weakly positive;
criteria: ELISA with rK39 antigen; delayed-type hyper-0.4005-0.7000 moderately positive and > 0.7000 strongly
sensitivity to leishmanin, abdominal sonogram, routinpositive. The corresponding values with promastigotes
hematology, and blood chemistry. The protocols for theseere negative < 0.2000; doubtful, 0.2005-0.3000; weak,
studies in patients as well as studies in healthy individ@-3005-0.5000; moderate, 0.5005-0.8000 and strong > 0.8000.
als have been approved by the Ethical Committee of the Statistical analysis Many of the data are descrip-
Institute of Biomedicine and were carried out after informetive, and average values + standard error of the mean
consent of the individuals or the parents or legal guar(SEM) are indicated where relevant. Statistical significance
ians of children. was determined using the Studertest for unpaired

Healthy individuals from endemic and inactivesamples, the Mann-Whitney test for nonparametric data,
areas- Skin tests with leishmanin were applied during theletermination of correlation coefficient and one-way
first four months of 1998 to 1,643 healthy individuals, 71analysis of variance (ANOVA) where appropriate.
males and 930 females, from 417 households in four cofBraphPad software, version 3.02 (InStat, San Diego, CA),
munities where cases of AVL have been diagnosed in theas used for data analysis.
last decade. Further analysis of the data was carried out RESULTS
on two arbitrarily defined subgroups in which households _ o o
were divided into those with fewer than three leishmanin- Patients- As shown in Fig. 1, the incidence of AVL on
positive individuals (382 households with 1,443 individuMargarita Island has shown an irregular increase during
als) and those with three or more individuals with posthe 1990-1999 decade. Prior to 1998, parasitological con-
tive leishmanin reactions (35 households with 200 indfirmation in bone marrow smears was carried out in 42
viduals). Blood samples were randomly taken from 4ggatients; in 1998-1999, strongly positive ELISA reactivity
people from three of these communities for serologick® K39 (OD > 0.7) was used to confirm diagnosis (23
testing_ A “control” group of 69 persons (21 househ0|d§)atleﬂt3). Of these 65 well-documented cases, two fatali-
from San Francisco, a town on the large peninsula 8es were reported in 1998. The age and sex of these pa-
Macanao which forms the western part of Margarita Idients are presented in Fig. 2. As shown, 86.2% of the
land, were also skin-tested. Since there is no clinical ewatients were 3 years old; only three were > 5 years of
dence of active transmission of AVL in Macanao a®&d€.
present, this group was included to evaluate leishmanin
reactivity which might be attributed to persistencelof
chagasiin the area or the presence of other try- 18-
panosomatids. Blood samples were also taken from 21
dogs in this community for serological testing.

Skin tests Leishmanin skin tests were performed in 41
the group of 1,643 individuals as described previously
(Convit et al. 1989) by the intradermal injection of 0.1 ml of
an autoclaved preparation containing 6.25 » 10
promastigotes of. pifanoiml in the ventral surface of
the forearm. A group of 141 individuals from one of the
endemic communities studied here as well as the controlz
group received a second simultaneous injection on the “7
other forearm with leishmanin prepared as described with > .
promastigotes of. donovaniMHOM/IN/80/DDS8. Indu- M
ration at the skin-test sites was read at 48 h using the '
ballpoint pen technique described by Sokal (1975); reac-
tions= 10 mm were considered positive.

Serological tests ELISA tests were carried out with Fig. 1: incidence of human visceral leishmaniasis on Margarita
as described previously (Zerpa et al. 2000). Brieflys'and. 1990-1999.
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18 7 TABLE |
16 = Leishmanin reactivity in healthy individuals from endemic
11 areas of visceral leishmaniasis in Margarita Island
g 12 1 Community No.positive/ No.positive< 15 years/
g 0] No. tested (%) Nos 15 years
g 8- Achipano | 108/420 (25.7%) 51/249 (20.5%)
£ 6 Achipano I 37/141 (26.2%) 16/90 (17.8%)
zZ | La Vecindad 65/524 (12.4%) 22/270 (8.1%)
4 La Pista 122/558 (21.9%) 53/312 (17%)
24
o ]_| Subtotal 332/1643 (20.2%) 142/921 (15.4%)
0-6m  7-12m  13-24m  25-36m  >36m San Francisco 14/69 (20.3%) 1/38 (2.6%)
Age (months) (inactive area)

Fig. 2: age and sex of 65 patients diagnosed with American visceral
leishmaniasis on Margarita Island, 1990-1999.

years, t0 32.9% in individuals > 40 years old. These data

. and the extrapolated prevalence/1000 are shown in Table
Of the 23 patients, 16 females and 7 males, who hﬂ. Differences in the average sizes of positive leishmanin

been diagnosed and treated from 1990 to 1998 and Feacti : L
X ; actions among different age groups were not statisti-
evaluated in March 1999, 21 wet@ years old at the time czilly significant, p = 0.1696 (ANOVA).

of d'angsZ’l averalg(_a E\ge 1.2'7 mo?_ths, ?gd two were 247, e subgroup of 35 households with three or more
years old. All were leishmanin-negative at diagnosis. Abjsmanin-positive reactors, 66% of the 200 skin-tested
re-evaluation, 22/23 had become leishmanin-positive, avi

; . viduals were leishmanin positive; 39.8% of all the
erage reaction 18.2 2+ 1.06 mm, range 7-29 mm. The sin ISsitive reactors were detected in just 8.4% of the house-
patient with a reaction less than 10 mm in diameter, dia

nosed in 1996 when he was 4 years old, is clinically inaf;OIds' Each of the communities studied was formed by 50

. . . . ; 0 200 or more small houses on individual plots of land
tive but with persistent reactivity to rK39 antigen, ODr rely exceeding an area of 5@,rand every household

0.6430. Eighteen of the re-evaluated patients gave wegk - ;

. ) . . s studied. Simple maps showed the presence of clus-
doubtful or negative ELISA reactions using rk39 antigen, o ot three or fouF; and oF():casionaIIy as r[r)wany as 10 neigh-
OD < 0.40. Three patients diagnosed in 1991, 1993 ai ;.\ houses with three or more positive reactors. The
1996 were still mc_)derately positive, average 0D 0.5482% erage age, 14.1 + 1.1 years and male/female ratio, 1:1.76,
0'0434 ar(anDtv(\)/o%?:j;%gnogtad;;nzl(;}?band 19??’ V\(ereséron households with three or more reactors were not sig-
posilive, : andu.725. Abnormatties In abaoMys;ic a4y different from the rest of the population (16.8 +
nal sonograms and in laboratory tests were not report .7 years; M/F ratio 1:1.47). Positive skin tests in these

and no clinical signs of persisting infection such as feVﬁeﬁdividuals from dwellings with three or more positive re-

or weight loss were present. actors averaged 17.00 + 0.57 mm, compared to positive

Heilthy 'nd'v'tdléals ffoml e?r?e?'f.gqq Cofn';{/?_lreactions of 14.57 £ 0.39 mm in households with fewer
areas- AS wereported previously, the distrioution o than three reactors (p < 0.0001, Mann-Whitney test).

on Margarita Island is very strongly related to geographic Canine serology and skin tests in humans were not

features. Essentially all cases are limited to Semi'urb%?nchronized in the studies on the island, and the results
%ogs have been published previously (Zerpa et al. 2000).

plains which are separated from the east coast by a l?Wese overlapping studies permitted the identification of

north-to-southwest mountain chain. The frequency Qf ; : i
positive leishmanin skin tests in 1,643 individuals, 71 ix households with more than three leishmanin-positive

| 4930 f les. in f ities f h dividuals and the presence of a serologically positive
(rjneanﬁi aa?ea as \?vrglﬁae:,trl]r:e gg;gg{nr?gﬁ't'ﬁzn:c’; :1 Ereabg (OD > 0.70 with rK39); nine households with three or
cisco, Mac’anao peninsula, is sho%vn iir)1 Table |. Of fiiore reactors reported a previous case of human VL. In
332 positive reactors, 156 (47%) were males and 176 (53%)

females. The overall percentage of positive reactors in

the inactive control area, Macanao, was 20.3%, nearly iden- TABLE I

tical to the endemic-area population, but a single indi- Leishmanin skin test reactivity in healthy individuals in
vidual of 38 tested who werel5 years old was positive different age groups in the endemic areas of American visceral

in Macanao, compared to 15.4% of this age group from leishmaniasis

endemic communities. Of the 21 canine sera from the cofge group No. No. of Prevalence/

trol area, one was weakly reactive with rK39 antigen, Oyears) tested  positive reactions 1000

0.1600, and the remainder were negative. 0-10 703 89 127
The frequency of positive skin reactions in 1643 indi11-20 362 86 238

viduals from endemic communities, tested early in 19981-30 214 54 252

increased from 12.7% in the youngest age group, 0-32-40 161 53 329




1082 Human VL on Margarita Island * Olga Zerpa et al.

an additional house, an inactive human case and a sérmluced by infections with other Trypanosomatidae is
logically positive dog were identified. Of 50 skin-testedvidely recognized. We are unaware of any reports of
healthy individuals in the nine households with a previeutaneous leishmaniasis, Chagas disease or other human
ous case of human AVL, 82% were leishmanin-positivénfections caused by this group of micro-organisms on
In contrast to these micro-foci of intense reactivity, théhe Margarita Island. With a single exception, leishmanin
presence of serologically positive dogs was not assoskin tests were negative in children and adolescents on
ated with multiple human reactors or with reported humahe Macanao peninsula, where the last known case of
cases of AVL in most households. AVL was reported 15 years before. At present there are
When we simultaneously compared skin test reactinio data to suggest the induction of leishmanin-positive
ity using leishmanin prepared from pifanoiandL. reactions by other Trypanosomatidae on Margarita Is-
donovanipromastigotes in one of the Achipano barriodand; a literature search did not reveal investigations to
no significant differences were observed. The averagetect trypanosomatids in other animals including mam-
reaction size in 142 individuals was 7.3 + 0.6 mm and 6¢fals, reptiles, and insects, nor in plants.
+ 0.6 mm with leishmanin prepared withpifanoi andL. Recent studies in a murine model withmajorhave
donovanj respectively; the average size of 38 positivehown that components of saliva injected by the bites of
reactions was 15.4 + 1.2 mm withpifanoiand 14.65 + uninfected sand flies induce protective immunity to sub-
1.3 mmwithL. donovanip = 0.1968t(est). In the control  sequent infection by the parasite (Kamhawi et al. 2000,
area, San Francisco, positive reactions averaged 11.0vflenzuela et al. 2001). The interesting possibility that
0.4mmand 11.0 + 0.3 mm with pifanoiandL. donovani - this type of immunity might be involved in high rates of
leishmaninsrespectively. subclinical human infection remains to be explored. A pre-
To compare the reactivity of rK39 and DD8jiminary study of the phlebotomine sand fly population
promastigotes in human sera, 44 sera from patients Wi Fejiciangeli et al. (1998) in three endemic communities
inactive (1= 9) or active f = 35) disease were studied.q, Mmargarita revealed very small numbersLof.

The average OD with rK39, 0.5211 +0.0717, was Nnot Sigsnginalpis but the frequency of other sand flies which
nificantly different from the OD with DD8, 0.4756 + 0'0487might be involved in bite-induced immunity was not re-

(p=0.3197). The correlation coefficient between the twg, -t 4.

was r = 0.7854 (p = < 0.0001). These two antigens were pitive serological reactions with rk39 antigen were

Ese:jhin_Ecli_.ISé’-\ t?S]ES to sccrjeer] 488 serum sargples frQ%ve in healthy individuals from endemic areas, but per-
eaithy individuals from endemic communities. Reactionggeq in 5/23 (22%) of the clinically cured patients, all but

with L. donovanpromastigotentigen were weakyn= o '\ o had become leishmanin L N
- o -positive. While this
é%ggg r_r:lofse rgtgg(_oﬁhiozggﬁifgggme ?;?j(%ilfﬁ)might suggest persistence of parasites in some patients,
X . (3.7%) P ne have any clinical evidence of infection.

the healthy test group. When these were retested wi The low frequency of positive serology in healthy in-

35, oy e 0.9 ave posive eactons, avrafl tom ancmc aas appers o e markdly

three persons were 15, 17 and 0 mm. These three indivi Lgmughnﬁ isnltflg?;liclmr;]neﬁnrt?ezrlg ;Vnh derrweeip?]?ct)l;/seoierz:tlizgrﬁ/sv\\:veiltsh
als showed no clinical evidence of active infection whel€4 y g P

tested nor in subsequent follow-up. A L (Bagiaro et al. 1986). TheT use of the specific rK39
antigen in many aspects of this study as well as the ap-
DISCUSSION parent absence of autochthonous infections in humans

The incidence of human AVL on Margarita Island ha8y other Trypanosomatidae on Margarita Island may be
shown a modest increase in the last decade. The disel®@ortant variables in the two studies. Comparative stud-
is most frequent in very young children, the case-fatalits Of vector density and activity as well as different strains
ratio of 3% is low, and previous studies of canine infednd hosts of. chagasiin the Brazilian and Venezuelan
tion as well as identification of_. infantumzymodeme foci would be of interest.

MON-1 in both an infected dog and a young girl clearly We observed multiple households with three or more
suggest important similarities between AVL on Margariténdividuals with positive leishmanin reactions within a

Island and the disease which occurs in the Mediterrgery limited geographic region. Of these 35 households,
nean Basin of the Old World. 43% had a serologically positive dog or history of an ear-

As reported many years ago (Pampiglione et al. 197¢r human AVL infection. Neighboring houses separated
and confirmed in other studies including this one, posby less than 10 m often presented multiple leishmanin-
tive leishmanin reactions are much more frequent thgositive individuals, suggesting a high level of transmis-
clinical disease in endemic areas of visceral leishmanision in micro-foci of infection. The presence of a previ-
sis. This suggests a high frequency of subclinical infecus case of human AVL was associated with leishmanin-
tion with little or no potential for developing active dis-positive reactivity in 82% of co-inhabitants of these
ease in healthy humans, particularly as age increases. Thigises, which supports the observations of Costa et al.
observation is usually attributed to low pathogenic pg2000), that infected humans, particularly very young chil-
tential of L. chagasin persons with mature immune sys-dren, may be competent reservoirs of infection. These
tems and competent immune reactivity, but other explanaiches offer a valuable opportunity for further study of
tions should be considered. The leishmanin skin test eictors which influence disease transmission, as well as
agent is a complex antigenic mixture and cross-reactivigaluation of targeted control measures.
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The recent increase in co-infections with HIV and visbelgado O, Castés M, White AC, Kreutzer RD 1908ish-
ceral leishmaniasis, particularly in Southern Europe (Alvar mania colombiensii VenezuelaAm J Trop Med Hyg 48
etal. 1997) is a cause for concern in all geographic areas 145-147. ) , )
where both infections occur. The Department of Epidg—e";'gznggeT"h'Z'Pe’ Engg:égeunize':% i%grﬁ‘g;fm% ezr-a ﬁggt:?r:‘:nzi :é s
miologic Surveillance, Ministry of Health and S(_)C_'al De- in an old focus in Venezuela. Il. Vectors and parasites.
velopmen_t, reported an average annual morblgilty of 39 parasite 6113-120.

HIV Il’lfeCtlonS and 15 cases Of AIDS on Mal’gal’lta n thee“(uange“ MD’ Zerpa O’ Rodn’guez N’ Bravo A’ Galindo W,
period from 1996 to 2000. Mortality averaged 18 deaths/ ConvitJ 1998. Hallazgo daitzomyia longipalpi¢Diptera:

year in the period from 1997-1999. No HIV-visceral leish-  Psychodidae) naturalmente infectada con promastigotes en
maniasis co-infections have been reported on the island. un foco endémico de leishmaniasis visceral en la Isla de
Nevertheless, epidemiologic surveillance is clearly war- Margarita, VenezuelaBol Dir Malariol y Saneamiento
ranted. One of the measures which has been suggesﬁt,ed"\m'o'ental 3873-75.

: . . L ._rimaldi Jr G, Tesh RB, McMahon-Pratt D 1989. A review of
to implement surveillance for co-infection is to establis the geographic distribution and epidemiology of leishma-

gl'e;s(eAlilnzrrz?gtlivitgg%leishmanin in HIV-infected individu-  }i2<is in the New Worldam J Trop Med Hyg 4587-725.

Vi . : Kamhawi S, Belkaid Y, Modi G, Rowton E, Sacks D 2000.
While the incidence of human AVL on Margarita Is-  Protection against cutaneous leishmaniasis resulting from

land is relatively low, the apparent absence of other hu- bites of uninfected sand flieScience 2901351-1354.

man infections caused by Trypanosomatidae, high frétonroy-Ostria A, Hernandez-Montes O, Barker DC 2000.

quency of canine infection and well-defined, restricted "7\?'105'%9%’5(2‘ visceral leishmaniasis in Mexicacta Trop

geographical distribution of the disease are factors which /2 +29°190. .

offer a unique opportunity for the study of other reser-2mPpiglione S, Manson-Bahr PEC, La Placa M, Borgatti MA,

voirs. of bhlebotomine vector activity or other forms of Musumeci S 1975. Studies in Mediterranean leishmaniasis.
» oI p y 3. The leishmanin skin test in kala-aZErans R Soc Trop

transmission and of targeted control measures. Med Hyg 6960-68.
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