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During the past decade, there has been an increase in the number of patients with dissem-
inated leishmaniasis (DL), which is characterized by a large number of acneiform and papular
skin lesions, with very few or no parasites in the skin tissue. The present report describes 42
cases of DL identified between 1992 and 1998 in an area where Leishmania braziliensis trans-
mission is endemic; 8 of the patients were prospectively diagnosed. In a contrast to localized
cutaneous leishmaniasis (LCL), acquisition of DL was associated with age 119 years (P !

), male sex ( ), and agricultural occupation ( ). Patients with DL presented.05 P ! .05 P ! .001
with 10–300 lesions that were a mixture of acneiform, papular, nodular, and ulcerated types.
Twelve (29%) of 42 patients had mucosal involvement. Patients with DL had lower levels of
interferon-g ( ) and tumor necrosis factor–a ( ) production, compared with pa-P ! .05 P ! .05
tients with LCL. DL is an emerging clinical distinct form of leishmaniasis associated with
agricultural activities and host immunological response.

Disseminated leishmaniasis (DL) has been reported almost
exclusively in northern and northeastern Brazil [1–3]. In Corte
de Pedra, Bahia, Brazil, where leishmaniasis is endemic and
where studies have been conducted for 135 years, DL is char-
acterized by the appearance of multiple pleomorphic lesions in
�2 noncontiguous areas of the body [1]. DL accounted for
0.2% of the total number of cases of cutaneous leishmaniasis
(CL) in the early 1970s [4]. DL is distinct from classic CL,
which is characterized, in most cases, by well-delimited ulcer-
ated skin lesions with elevated borders. DL is also different
from anergic diffuse cutaneous leishmaniasis (DCL) [5, 6]. We
have noted elsewhere that the main differences between DCL
and DL are the presence of multiple nonulcerative nodular
lesions, a poor T cell response to leishmania antigen, and a
high number of phagocytosed leishmania within macrophages
found in DCL but not in DL [2]. DCL is rare disease entity,
and no more than 1–2 cases are diagnosed in all of Brazil each
year [7].
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The reasons for the development of DL have not been es-
tablished. Parasite, host, and environmental factors may favor
the dissemination of the parasite through the body. Here, we
describe an increase in the number of DL cases since the 1970s
during ongoing ambulatory clinic–based surveillance in a re-
gion of northeastern Brazil where leishmaniasis is endemic.
The patients analyzed in this case series allowed us to define
demographic characteristics and identify high-risk population
groups. In addition, clinical, parasitological, and immuno-
logical findings provide a preliminary characterization of this
severe form of leishmaniasis.

Subjects and Methods

Epidemiological surveillance and data collection. Patients were
identified at the Corte de Pedra Health Post, located in the south-
eastern region of the State of Bahia, Brazil. Ongoing clinical, ep-
idemiological, and laboratory studies of CL and mucosal leish-
maniasis have been performed in this area since 1975. The health
post is the reference center for diagnosis and treatment of leish-
maniasis for an area of ∼7000 km2 and a population of 1500,000
people. At presentation to the health post, patients with suspicious
cutaneous or mucosal lesions have a history taken and undergo
physical examination and leishmanin skin test. The patient’s med-
ical record documents demographic and clinical data, including
lesion size, location, and duration, as well as laboratory data and
treatment. The lesions were marked and quantified according to
body region. Ulcerated lesions were measured in their greatest di-
ameter. Parasite isolation and histopathological studies are per-
formed on a subgroup of patients for the purpose of diagnosis.

DL was identified according to a case definition of �10 mixed-
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Table 1. Demographic characteristics of patients with disseminated
leishmaniasis (DL) and other forms of cutaneous leishmaniasis (CL).

Characteristic

Patients
with DL
(n p 42)

Patients
with CL

(n p 2164) OR (95% CI) P

Age, years
Mean � SD 30 � 16 25 � 18 — —
�20 31 (74) 1131 (52) — .013a

!20 11 (26) 1033 (48) 2.57 (1.25–5.70) .009
Male sex 33 (79) 1347 (62) 2.22 (1.03–5.31) .045
Occupation

Agriculturistb 32 (76) 1020 (47) 3.59 (1.71–8.22) !.001
Studentc 5 (12) 643 (30) 0.32 (0.10–0.82) .019

NOTE. Data are no. (%) of subjects, except where noted. Analysis of variance
was used to determine significant differences between means. The x2 test was used
to determine significant differences between proportions. CI, confidence interval;
OR, odds ratio.

a Determined by Kruskal-Wallis test.
b All 32 agriculturists with DL were men.
c Children !5 years old were included in the student group because their risk of

acquiring DL was thought to be similar to that of students.

type lesions (e.g., acneiform, papular, nodular, and/or ulcerated),
located in �2 body parts (head, trunk, arms, and legs). Laboratory-
confirmed case patients were those with a positive skin test with
leishmanial antigen or identification of Leishmania species in cul-
tures or biopsy specimens. Localized cutaneous leishmaniasis
(LCL) disease was defined as !10 cutaneous lesions in any distri-
bution or 19 lesions localized to a single body part.

Patients with DL were identified retrospectively, between June
1992 and July 1998, through review of medical charts from all
patients who received a diagnosis of leishmaniasis, and prospec-
tively, from August through December 1998. A standardized entry
form was used to extract the demographic, diagnostic, and clinical
information from the records. Patients were excluded from the
study if the number of lesions could not be ascertained ( )n p 115
or if disease was not diagnostically confirmed ( ).n p 8

Laboratory diagnosis. Leishmania skin test was performed as
described elsewhere [8]. Induration of �5 mm was considered to
be a positive result. Skin biopsies were performed with a 3-mm
Baker’s biopsy punch after local anesthesia with 2% lidocaine, and
skin samples were fixed in buffered formol. A smear was defined
as positive if parasites could be identified on the hematoxylin-eosin
stained section. Lesion aspirates were performed and used to in-
oculate NNN blood agar overlaid with modified liver infusion tryp-
tose broth [9]. Characterization of Leishmania species was done in
paraffin-embedded tissue. In brief, the tissue block was cut in 6-
mm sections, deparaffinized in xylene, and washed with ethanol.
Tissue DNA was isolated using a Qiamp kit (Qiagen). Leishmania
minicircle DNA was amplified by polymerase chain reaction (PCR)
using a pair of primers specific to the conserved region of the
minicircle DNA (primer A, 5′-(G/C)(G/C)(C/G)CC(A/C)CTAT(A/
T)TTACACCAACCCC-3′ and primer B, 5′-GGGGTAGGGGC-
GTTCTGCGAA-3′) and the following reaction conditions: 30 cy-
cles of 94�C for 30 s, 50�C for 30 s, and 72�C for 30 s. After am-
plification, the DNA was transferred to nitrocellulose membrane
and hybridized with a Leishmania braziliensis–specific probe labeled
with 32P-a-dCTP [10].

Treatment. All prospectively identified patients with DL were
treated with pentavalent antimony (SbV; 20 mg/kg/day; Glucan-
time; Roche) for 20 days (for cutaneous lesions) or 30 days (for
mucosal lesions). Patients were evaluated 60 days after they finished
treatment, and all the patients who were not cured were retreated.

Determination of interferon (IFN)–g, tumor necrosis factor (TNF)–
a, interleukin (IL)–10, and IL-5. To evaluate the production of
cytokines, peripheral blood mononuclear cells (PBMC) isolated in fi-
coll-hypaque gradient were adjusted to a concentration of cells/63 � 10
mL in RPMI 1640 medium supplemented with 10% normal human
AB serum and stimulated with 10 mg/mL soluble leishmania antigen.
After 72 h of incubation, supernatants were harvested, and a sandwich
ELISA technique (Genzyme) was used to quantify the concentrations
of IFN-g, TNF-a, IL-10, and IL-5.

Statistical analysis. Epi-Info software (version 6.04; Centers
for Disease Control and Prevention) was used to create a database
and perform the data analyses. Categorical data were compared
using the x2 test with Yates’s correction or Fisher’s exact test. Con-
tinuous data were compared using 1-way analysis of variance
(ANOVA) or the Kruskal-Wallis test, except for analyses of cy-
tokine data, which were compared using the Mann-Whitney U test.
Results were considered to be significant if 2-tailed .P ! .05

Results

Among 2206 patients with laboratory-confirmed cases of
leishmaniasis identified between June 1992 and December 1998,
42 had clinical and diagnostic criteria for DL (34 retrospectively
and 8 prospectively), and 2164 met the criteria for LCL (see
Subjects and Methods). Of the 2164 patients with CL, 1483
(69%) had a single lesion, 678 (31%) had 2–9 lesions, and 3
(0.1%) had 19 lesions confined to 1 body part. The overall
prevalence of DL was 1.9% (42/2206 patients).

Demographics. Among the demographic characteristics
evaluated, age 119 years, male sex, and agricultural occupation
were associated with an increased risk of DL (table 1). The
mean (�SD) age of patients with DL was significantly greater
than that of patients with CL ( vs. years, re-30 � 16 25 � 18
spectively; ). Patients 120 years old had an increased riskP ! .05
for acquiring DL (odds ratio [OR], 2.57; 95% confidence in-
terval [CI], 1.25–5.70). Men comprised 79% of the patients with
DL, compared with 62.2% of patients with CL ( ).P p .045
Agriculture-related occupations were associated with increased
risk for DL (OR, 3.59; 95% CI, 1.71–8.22), whereas students
had a reduced risk for DL. During ambulatory clinic–based
surveillance, seasonal variation of cases was not observed (data
not shown). Furthermore, no municipalities or farm villages
within municipalities were identified that had an increased risk
for acquiring DL, compared with CL, which indicates a lack
of geographical clustering of DL cases.

Clinical characteristics. The median number of lesions for
the 42 patients with DL was 18 (range, 10–300 lesions), in
contrast to a median of 1 lesion (range, 1–15 lesions) in patients
with CL (table 2). Most patients with DL (23/42 [55%]) had
widespread dissemination, with lesions identified in all body
parts (legs, arms, trunk, and face) at the time of presentation.
Seven (17%) and 4 (10%) patients had lesions distributed ex-
clusively on the upper body (arms, trunk, and face) and legs
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Table 2. Clinical characteristics of patients with disseminated leishmaniasis (DL) and classic cutaneous leishmaniasis (CL).

Characteristic Patients with DL Patients with CL OR (95% CI) P

Duration of lesion at presentation, mean weeks � SD (no. of patients) 9.0 � 7.6 (40) 7.2 � 17.8 (2125) — .002
No. of lesions, median (range) [no. of patients] 18 (10–300) [40] 1 (1–15) [2164] — !.001
Location of skin lesions, no. of patients with lesions/total no. of patients (%)

Legs 33/42 (79) 1389/2029 (68) 1.86 (0.86–4.43) .14
Arms 34/42 (81) 441/2029 (22) 15.91 (7.15–40.01) !.001
Trunk 42/42 (100) 295/2029 (15) — !.001
Face 34/42 (81) 289/2029 (14) 26.51 (11.86–66.80) !.001

Diameter of largest ulcerated lesion, mean mm � SD (no. of patients) 29.1 � 19.7 (31) 19.2 � 10.7 (2050) — .002
Diameter of lesions for illness of �9 weeks duration, mean mm � SD (no. of patients) 25.6 � 15.71 (24) 18.3 � 10 (1689) — .014
Diameter of lesions for illness of 19 weeks duration, mean mm � SD (no. of patients) 41.3 � 27.9 (7) 23.5 � 13 (328) — .058
Mucosal involvement, no. of patients/total no. of patients (%) 12/42 (28.6) 25/2164 (1.2) 25 (14.18–78.28) !.001

NOTE. P values were determined by analysis of variance and Fisher’s exact test. CI, confidence interval; OR, odds ratio.

and trunk, respectively. All patients with DL had lesions above
the waistline, whereas 40% (870/2164) of the patients with LCL
had lesions within this distribution ( ). Ulcerated lesionsP ! .05
associated with DL were significantly larger than lesions as-
sociated with CL (mean diameter of largest lesion, 29.1 vs. 19.2
mm; ). Patients with DL presented to the clinic laterP p .002
in the course of their illness than did patients with LCL (mean
duration of lesions prior to outpatient evaluation, 9.0 vs. 7.2
weeks, ). However, when analyses were limited to pa-P p .002
tients identified with duration of illness �9 weeks, the associ-
ation between DL and increased lesion size remained significant
( ; table 2).P p .014

Twelve (28.6%) of the 42 patients with DL had concomitant
mucosal involvement, compared with 25 (1.2%) of 2164 patients
with CL. DL was strongly associated with mucosal disease (OR,
34.22; 95% CI, 14.18–78.28; ). Patients with mucosalP ! .001
involvement in the 2 groups did not significantly differ regard-
ing duration of cutaneous lesions or distribution of cutaneous
lesions below or above the waist. In both groups, the nasal
mucosa or septum was affected most frequently (67% for DL
and 84% for CL; ). All patients with DL with mucosalP 1 .05
disease had head or neck involvement, compared with 11 (44%)
of patients with CL with mucosal involvement ( ).P ! .05

Prospectively identified patients. Eight patients with DL
were prospectively identified; more complete information on
clinical presentation and outcome were obtained from them.
None of these patients had a history of previous leishmaniasis.
They had 13–270 lesions and a mixture of lesion types (table
3). Two patients presented initially, during their first clinic visit,
with !5 lesions and developed DL after initiation of pentavalent
antimony treatment. Four patients recalled a prodrome of con-
stitutional symptoms within the week before the appearance of
the initial lesion ( ), during the dissemination phase ofn p 2
illness ( ), or during both periods ( ). During the pro-n p 1 n p 1
dromal phase, all patients had fever; 3 patients noted body
aches, chills, and malaise; and 2 patients complained of head-
aches. No hepatosplenomegaly and no regional lymphadenopa-
thy was detected by physical examination.

These patients recalled having a single, initial lesion prior to
the onset of DL, which was distributed on the lower extremities

( ), trunk ( ), arms ( ) and face ( ). Patientsn p 4 n p 2 n p 1 n p 1
reported that the initial lesion had been small and papular. How-
ever, by the time of the outpatient evaluation, the initial lesion
became large (median diameter, 31.3 mm; range, 13–87.5 mm)
and ulcerated. Appearance of multiple disseminated lesions fol-
lowed 3 days to 8 weeks (mean, weeks) after identi-2.6 � 2.4
fication of the initial lesion. Patients reported an abrupt onset of
lesions during the dissemination phase, with a mixture of ulcer-
ated, nodular, papular and acneiform lesions (figure 1). Two pa-
tients (25%) presented with mucosal involvement, 1 patient pre-
sented with nasal involvement only, and 1 presented with in-
volvement of the labia, palate, pharynx, and nasal mucosa.

Patients were treated with SbV (20 mg/kg/day) for 20 or 30
days, depending on the absence or presence of mucosal in-
volvement, respectively. None of these patients had previous
antileishmanial therapy. Of the 8 patients, 4 were cured, defined
as complete healing of all lesions and absence of new lesions,
after 1 year of follow-up. Three of these patients received a
single 20–30 day treatment course, whereas 1 patient required
3 courses. Of the 4 patients who were not cured, 3 demonstrated
clinical response during retreatment but developed new lesions
during the 1-year follow-up period. The majority of one pa-
tient’s lesions healed, but this patient had several persisting
ulcerated lesions.

Histopathological studies and parasite identification. The
biopsy sections showed infiltration with plasma cells and gran-
ulomatous reaction. Amastigotes were identified in 5 histolog-
ical sections of biopsy specimens: large numbers of parasites
were found in 2 biopsy specimens of 10- and 60-day ulcers.
PCR analysis of 7 specimens amplified Leishmania species
DNA that was recognized by specific L. braziliensis probes.

Cytokine production. The cytokine secretion pattern of
PBMC from 8 patients with DL was compared with those of
20 control patients with CL with single lesions (figure 2). Pa-
tients with DL produced both Th1 and Th2 cytokines. How-
ever, the mean (�SD) level of IFN-g was significantly lower
( ) in patients with DL ( pg/mL), comparedP ! .05 1073 � 433
with that in control patients with CL ( pg/mL).2329 � 1408
The TNF-a mean level in patients with DL ( pg/mL)171 � 301
was also significantly lower ( ), compared with that inP p .01
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Table 3. Clinical characteristics of prospectively identified patients with disseminated leishmaniasis.

Patient
Age,
years Prodromea

Location
of initial

lesion
Weeks until

disseminationb

Lesions

Mucosal
involvement

Total
no.

Ulcerated,
no. (%)

Papular,
no. (%)

1c 71 No Face 3 17 16 (94) 1 (6) Yes
2 31 Yes Trunk 2 185 6 (3) 179 (97) No
3 43 Yes Trunk 2 13 3 (23) 10 (77) No
4 35 No Leg 2 114 9 (8) 105 (92) No
5 24 Yes Leg 3 44 22 (50) 22 (50) No
6c 65 No Leg 1 15 8 (53) 7 (47) No
7 21 No Leg 8 37 25 (68) 8 (22) Yes
8 17 Yes Arm !1 270 6 (2.2) 264 (98) No

NOTE. All patients were men.
a Constitutional symptoms during the prodrome phase of illness included fever, chills, malaise, and body aches.
b Period between recognition of initial lesion and the appearance of subsequent multiple, disseminated lesions.
c Patients who developed disseminated disease after initiation of treatment with pentavalent antimony for the

initial localized lesion.

Figure 1. Multiple mixed type of lesions in a patient with disseminated leishmaniasis. A, An initial lesion (ulcerated) in the right leg surrounded
by papular lesions. B, Exuberant papular lesions with central crust in the face. C and D, Anterior and posterior chest with acneiform lesions.

control patients ( pg/mL). Although patients with DL751 � 749
produced more IL-5 ( pg/mL) and IL-10 ( pg/32 � 35 84 � 80.8
mL) than did control patients with CL ( pg/mL and18 � 26

pg/mL, respectively), these differences were not sig-55 � 56
nificant ( ).P 1 .05

Discussion

Our previous study performed in this area in northeastern
Brazil, where tegumentary leishmaniasis is endemic, showed
that DL was a rare disease form, responsible for 0.2% (2/958)
of the cases of all CL identified from 1978 to 1984 [4]. In the
present study, surveillance from 1992 to 1998 shows that DL
now accounts for 1.9% (42/2206) of cases of CL, indicating that
it has become an emerging form of leishmaniasis. This study
provides epidemiological, clinical, and immunological data of
patients with DL.

The presentation of multiple lesions (110) of different mor-

phological types makes DL a unique clinical entity of leishman-
iasis. Furthermore, 125% of patients with DL had concomitant
mucosal disease, developing simultaneously with the dissemi-
nated skin manifestations. Classic mucosal leishmaniasis has
been described to occur in ∼3% of patients with a history of CL
and typically presents months to years after the appearance of
the initial cutaneous infection [4].

It is important to distinguish DL from CL with multiple le-
sions. Patients with the latter disease entity have ulcerated lesions
that usually appear at different times during the course of illness.
Although patients with DL present with an initial, isolated ulcer,
they subsequently develop up to hundreds of lesions of mixed
acneiform, nodular, papular, and ulcerated types within a period
of several days. As noted in the introduction, there is a clear
difference with respect to the clinical, histopathological, and im-
munological aspects between DL and DCL [2]. Furthermore,
DL is distinct from the presentation of CL in human immuno-
deficiency virus (HIV)–infected patients [11, 12], which is com-
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Figure 2. Cytokine levels in prospective patients with disseminated
leishmaniasis (DL), compared with levels in patients with classic cuta-
neous leishmaniasis (CL) with single lesions. IL, interleukin; IFN, inter-
feron; TNF, tumor necrosis factor.

monly associated with multiple lesions. HIV infection has not
been reported in this area of endemicity, and all 8 prospectively-
identified patients from our study had negative HIV tests results.

The rapid dissemination of lesions to all parts of the skin, as
well as to the mucosa, and the frequent history of prodromal
manifestations, such as fever, chills, and malaise, support the
hypothesis that these manifestations are produced by spread of
Leishmania species via the bloodstream. A combination of host,
parasite and exposure factors may be responsible for this new
emerging clinical disease form. PBMC of patients with DL pro-
duce lower levels of IFN-g and TNF-a and increased levels of
IL-10, compared with PBMC from control patients with CL. It
has been well established that Th1 cytokines (IFN-g, IL-2, and
TNF-a) are responsible for protective responses to Leishmania
species infection, whereas Th2 cytokines (IL-4, IL-5, and IL-10)
promote disease exacerbation [13]. Together, these findings sug-
gest that the type of host immune response may predispose pro-
gression to the DL disease form after infection. Adult males and
agricultural workers have significantly greater risk for acquiring
DL, suggesting that exposure to the parasite occurred during
work in plantation fields and forested areas. Therefore, parasite-
and/or vector-associated factors, in addition to host factors, may
be possible determinants for the development of this atypical
form of leishmaniasis. In addition, the link of DL to exposure
to occupational products should be studied.

In the present study, L. braziliensis, the principal cause of
classic CL in this region, was the etiologic agent for DL in 7
cases in which parasites were isolated and typed. Strain-specific
differences may influence the development of dissemination af-
ter infection. Antigenic variation between strains has been pro-
posed as a potential mechanism to explain the differing clinical
features of leishmaniasis, as well as the T cell responses and
cytokine profiles induced during infection [14, 15]. Future stud-
ies are needed to determine whether molecular and/or pheno-

typical typing methods can distinguish isolates that cause DL
from those that cause classic CL.

Pentavalent antimony is the most widely used drug to treat
CL. In this study, cure was defined as complete healing of
lesions 60 days after the end of the therapy, without reactivation
or the appearance of new lesion during 1 year of follow-up.
More than 80% of patients with CL have successful responses
and are cured with standard antimony treatment in this area
where leishmaniasis is endemic [16]. In contrast, !40% of the
prospectively identified patients with DL had their lesions cured
with a single course of treatment. Because of the high frequency
(125%) of concomitant mucosal involvement, patients with DL
should receive a thorough otolaryngology examination. Fur-
thermore, the high rate of therapeutic failure strongly suggests
that patients with DL should be treated for longer periods (30
days) of standard therapy and carefully monitored.
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