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The actual prevalence of visceral leishmaniasis among human immunodeficiency type 1 (HIV-1)-infected
patients in the Mediterranean basin remains unknown. There is also controversy about the risk factors for
Leishmania infantum and HIV-1 coinfection. To appraise the prevalence of visceral leishmaniasis in patients
infected with HIV-1 in southern Spain and to identify factors associated with this disease, 291 HIV-1 carriers
underwent a bone marrow aspiration, regardless of their symptoms. Giemsa-stained samples were searched for
Leishmania amastigotes. Thirty-two (11%) patients showed visceral leishmaniasis. Thirteen (41%) patients had
subclinical cases of infection. Centers for Disease Control and Prevention (CDC) clinical category C was the
factor most strongly associated with this disease (adjusted odds ratio [OR], 1.88 [95% confidence interval, 1.22
to 2.88]), but patients with subclinical cases of infection were found in all CDC categories. Female sex was
negatively associated with visceral leishmaniasis (adjusted OR, 0.42 [95% confidence interval, 0.18 to 0.97]).
Intravenous drug users showed a higher prevalence than the remaining patients (13.3 versus 4.9%; P = 0.04),
but such an association was not independent. These results show that visceral leishmaniasis is a very prevalent
disease among HIV-1-infected patients in southern Spain, with a high proportion of cases being subclinical.
Like other opportunistic infections, subclinical visceral leishmaniasis can be found at any stage of HIV-1
infection, but symptomatic cases of infection appear mainly when a deep immunosuppression is present. There

is also an association of this disease with male sex and intravenous drug use.

Visceral leishmaniasis is a frequent disease among human
immunodeficiency virus type 1 (HIV-1)-infected patients in
countries of the Mediterranean basin (15, 19). It also seems to
be an emerging problem among this population in certain
areas where leishmaniasis is not endemic (2, 20). Leishmania
amastigotes have been found in 17% of HIV-1-seropositive
individuals in Spain who showed at least a symptom or labo-
ratory data suggesting that they had leishmaniasis (3). The
reported visceral leishmaniasis incidence in AIDS patients in
Sicily was 4.9% during the period from 1985 to 1994 (15).
However, these rates have been obtained from studies carried
out with symptomatic patients. Because subclinical cases of this
disease are frequent in HIV-1-seropositive individuals (22),
the data presented above could underestimate the true extent
of Leishmania infantum and HIV-1 coinfection in our area. On
the other hand, preliminary data suggest that visceral leish-
maniasis could be a cofactor in HIV-1 disease progression (8).
For these reasons, surveys that assess the actual prevalence of
visceral leishmaniasis in this population are necessary.

In most case series visceral leishmaniasis was associated with
advanced HIV-1 disease (15, 19, 23). This parasitic disease was
also more frequent in intravenous drug users in some studies
(6, 15) but not in others (19, 23). Nevertheless, these observa-
tions have also been reported in retrospective surveys dealing
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with symptomatic patients. Analyses of risk factors in un-
selected HIV-1-infected populations are needed. These studies
have not been performed to date, probably due to method-
ological problems. In fact, the tools commonly used for the
diagnosis of leishmaniasis in large-scale epidemiological sur-
veys, such as serology or the leishmanin skin test, have low
sensitivities when they are used to test HIV-1-infected patients
(14, 15, 19). Consequently, invasive methods such as parasite
detection in tissue samples, must be used.

We report herein the prevalence of visceral leishmaniasis in
a group of HIV-1 infected patients with a wide spectrum of
clinical conditions determined by searching for amastigotes in
bone marrow aspirates. We also analyzed the association of
this disease with potential risk factors in this population.

MATERIALS AND METHODS

Patients. All 335 HIV-1-infected patients without severe clotting disorders
who attended the Viral Hepatitis and AIDS Study Group’s unit between January
1993 and February 1997 were invited to participate in this cross-sectional study.
Nine further HIV-seropositive individuals with a serious clotting disorder were
seen at our unit during this period. This unit provides care to both inpatients and
outpatients coming from Andalusia (southern Spain). In this area all HIV-1-
infected individuals who seek medical care are seen in tertiary-care units like this
one. Patients were invited to participate in the study regardless of their symp-
toms, and 291 (87%) agreed to participate. All of them answered an epidemio-
logical questionnaire, had clinical and immunological evaluations, and under-
went a sternal bone marrow aspiration.

The study was designed and performed according to the Helsinki Declaration
and was approved by the Ethics Committee of the Hospital Universitario Vir-
gendel Rocio; all patients gave their written informed consent to participate.

Laboratory methods. Bone marrow aspirate samples were partially smeared
on slides and were stained with Giemsa stain. Both thin and thick films were
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made. Examinations of the smears were carried out by an expert parasitologist at
X1,000 magnification for at least 20 min. Mononuclear cells from a part of the
bone marrow aspirate taken from the last 166 patients included in the study were
isolated by density gradient centrifugation on Ficoll and were cryopreserved in
liquid nitrogen. Due to limitations in laboratory facilities, Leishmania cultures
could be done only for a restricted number of patients; thus, cultures were
performed retrospectively for the first eight individuals with a positive Giemsa
staining result and for whom a cryopreserved sample was available. Myelocul-
tures were also done with fresh bone marrow aspirate taken from 32 patients
consecutively included in the study between February 1996 and April 1996.
Samples were seeded into Evans modified Tobie’s medium supplemented with
RPMI, and the cultures were followed for at least 1 month. The parasites cul-
tured were characterized by electrophoretic analysis on starch gels of 15 enzy-
matic loci by using the techniques and nomenclature of the World Health
Organization Collaborating Centre in Montpellier, France (24). The full enzyme
names, codes, and reference strains that were used were reported by Gramiccia
et al. (16). Smear examinations and cultures were performed in two independent
laboratories. The parasitologists who carried out microbiological studies were
blinded to the clinical condition of the patients.

CD4* cell counts were determined by standard flow cytometry.

Diagnostic criteria. Visceral leishmaniasis was diagnosed when Leishmania
amastigotes were seen by direct visualization. Subclinical visceral leishmaniasis
was defined as described elsewhere (22); a case was considered subclinical if the
following criteria were met: the patient had no fever, no splenomegaly, or a
hemoglobin level of <9 g/dl. If these symptoms were present, they had to be
attributable to another concomitant disease and to disappear after specific treat-
ment for that disease, without antileishmanial therapy. All cases that did not
fulfill these criteria were considered symptomatic visceral leishmaniasis. HIV-1
infection was categorized according to the 1993 classification of the Centers for
Disease Control and Prevention (CDC) (9).

Statistical analysis. The continuous variables are expressed as median (range),
and the prevalence rates are expressed as a percentage. The associations between
visceral leishmaniasis and the following parameters were assessed: age, sex, living
area (urban, suburban, or rural), risk factors for HIV-1 infection, CDC clinical
category, previous leishmaniasis diagnosis, and CD4* cell count. Both univariate
and multivariate analyses were performed. In the univariate analysis, continuous
variables were compared by the Mann-Whitney U test. Frequencies were com-
pared by the x? test or the Fisher test. All variables having a univariate associ-
ation with visceral leishmaniasis with a significance level of <0.1 were entered
into a stepwise logistic regression model. Since cultures were not done for the
entire population, all the prevalence rates and statistical analyses are based on
the results of direct visualization of the bone marrow aspirate smears. Statistical
analyses were performed by using the software package SPSS.

RESULTS

Characteristics of the population studied. All patients were
white. The median age of the group was 32 years (range, 17 to
75 years). The median CD4™" cell count was 172 X 10° cells/
liter (range, 1 X 10° to 1,520 X 10° cells per liter). Two hun-
dred ten individuals were intravenous drug users, 38 were ho-
mosexual men, 36 were heterosexuals, and 7 reported no risk
factors for HIV infection. Other data for the population are
summarized in Table 1.

Visceral leishmaniasis prevalence. Leishmania amastigotes
were found in the bone marrow aspirates of 32 (11%) patients.
Leishmania promastigotes were isolated from five of the eight
cryopreserved, Giemsa stain-positive samples analyzed. On the
other hand, 1 of 32 fresh aspirates which were cultured showed
amastigotes by Giemsa staining; only from this fresh sample
were promastigotes isolated. All isolates obtained by culture
were identified as L. infantum MON-1.

Thirteen (4.5%) patients met the criteria for subclinical vis-
ceral leishmaniasis; this represents 41% of the total visceral
leishmaniasis patients. On the other hand, 179 patients did not
have fever when they were included in the study; remarkably,
11 (6.1%) of them were found to have amastigotes in their
bone marrow aspirates.

Associations between visceral leishmaniasis and other pa-
rameters. The ages were similar among patients with and with-
out visceral leishmaniasis (32 years [range, 24 to 50 years]
versus 32 years [range, 17 to 75 years]; P = 0.78). CD4™" cell
counts were lower in individuals with this disease (55 X 10°
cells/liter [range, 1 X 10° to 1,358 X 10° cells/liter] versus
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TABLE 1. Frequency of visceral leishmaniasis in relation to sex,
living area, risk factors for HIV-1 infection, CDC clinical
category, and history of previous leishmaniasis

No. (%)
Parameter Ngélt(i?;)t:)f of patients (uﬁi\\/,:ililaete)
i with VL*
Sex
Male 239 (82) 31 (13) 0.02
Female 52 (18) 1(1.9)
Living area
Rural 87 (30) 10 (11.5)
Suburban 159 (55) 18 (11.3) 0.88
Urban 45 (15) 4(8.9)
Risk factor for HIV-1
IDU 210 (72) 28 (13.3) 0.04
Non-IDU 81 (28) 4(4.9)
Previous leishmaniasis
Yes 11 (4) 3(27.3) 0.1
No 280 (96) 29 (10.4)
CDC clinical category
C 148 (51) 25 (16.9) 0.001
AorB 143 (49) 7(4.9)

“ VL, visceral leishmaniasis.
»IDU, intravenous drug use.

200 X 10° cells/liter [range, 1 X 10° to 1,520 X 10° cells/liter];
P = 0.005). On univariate analysis, male sex, injection drug
use, and CDC clinical category C were also associated with
visceral leishmaniasis (Table 1). The stepwise logistic regres-
sion procedure sequentially selected CDC clinical category C
(odds ratio [OR], 1.88 [95% confidence interval {CI}, 1.22 to
2.88]; P = 0.002] and female sex (OR, 0.42 [95% CI, 0.18
to 0.97]; P = 0.03) as the variables independently associated
with this parasitic disease. The association between intrave-
nous drug use and visceral leishmaniasis was close to statis-
tical significance level (OR, 1.56 [95% CI, 0.90 to 2.66]; P =
0.08).

The proportions of males (75%), intravenous drug users
(70%), and patients in CDC clinical category C (39%) among
patients who did not agree to be included in the study were not
statistically different from those found among individuals who
participated in the study (P = 0.35, P = 0.95, and P = 0.17,
respectively).

There was no association between subclinical visceral leish-
maniasis and the CDC clinical category. In fact, the frequency
of subclinical cases among patients included in category C was
4.7%, whereas it was 4.2% among those included in category A
or B (P = 0.82) (Fig. 1). In the same way, after categorizing
CD4™ cell counts, the frequency of subclinical visceral leish-
maniasis was similar in patients with CD4" cell counts of
=200 X 10° cells/liter and those with more than 200 X 10°
CD4™" cells/liter. Thus, 8 of 155 (5.2%) patients in the first
subgroup and 5 of 136 (3.7%) patients in the second subgroup
had subclinical disease (P = 0.54). In contrast, symptomatic
cases were more frequent among patients in CDC clinical
category C (P = 0.0008) and in those with CD4™" cell counts of
=200 X 10%iter (P = 0.001) (Fig. 1).

DISCUSSION

Our results indicate that visceral leishmaniasis is highly prev-
alent among HIV-1-infected patients in southern Spain. In
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FIG. 1. Frequency of subclinical and symptomatic visceral leishmaniasis in
relation to CDC clinical category (A) and CD4 " cell counts (cells per microliter)
(B). The numbers inside the bars indicate the number of patients in each
subgroup. VL, visceral leishmaniasis.

fact, roughly 1/10 of this population had this disease, with
nearly half of the patients having subclinical infection; even as
many as 6% of afebrile individuals harbored L. infantum amas-
tigotes in their bone marrow. The disease in most asymptom-
atic patients probably would have gone undetected in a retro-
spective case series. This fact explains why fever was present in
87 to 95% of the patients in a large case series (11, 19, 25) of
visceral leishmaniasis in patients with HIV-1 infection and also
why subclinical infections were described as exceptional in the
first studies dealing with this issue (10, 11, 23). Therefore,
these findings prove that the frequencies of L. infantum and
HIV-1 coinfection based on studies performed with symptom-
atic patients were inaccurate.

This study could be biased because patients with severe
immunodeficiency probably seek medical care more frequently
than those with less advanced disease. This would lead to a
higher proportion of strongly immunosuppressed individuals in
the group analyzed here than in the whole HIV-1-infected
population. In such a case, the prevalence of visceral leishman-
iasis that we obtained would be an overestimation. However,
this inherent bias should not be relevant, since patients with a
wide spectrum of immune system impairments were included
in this study. Anyway, our population represents the cluster of
HIV-1-seropositive patients who attend hospitals in our area.
Another limitation of this study may be that the diagnosis of
leishmaniasis was based on direct visualization of amastigotes.
Theoretically, this method can yield false-negative results if
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parasites are scanty or if the examiner is unskilled. Indeed, L.
infantum has been detected by myeloculture (7, 13) or PCR
(21) in individuals for whom direct examination of bone mar-
row aspirates was negative. However, culture is time-consum-
ing and is therefore difficult to use in large-scale epidemiolog-
ical surveys like the one described here. We performed
cultures with fresh samples from 32 consecutive patients, and
no further visceral leishmaniasis cases were detected. This sug-
gests that the frequencies obtained in this study would have
been very similar if myelocultures had been carried out for all
patients. On the contrary, the culture of cryopreserved samples
turned out to be negative for some patients for whom amasti-
gotes were observed by direct examination. This fact has also
been reported in other studies (21, 23) and could be at least in
part a consequence of having used Ficoll-purified material.
Despite the diversity of zymodemes isolated from HIV-Leish-
mania-coinfected patients (4, 5) and from sandflies (17) in our
area, we found only L. infantumm MON-1. The low number of
cultures that we performed probably accounts for this fact.

We have found visceral leishmaniasis to be independently
associated with the CDC clinical category. This finding con-
firms the relationship observed in most retrospective case se-
ries between this parasitic disease and advanced stages of
HIV-1 infection (11, 15, 19, 23, 25). However, the frequency of
subclinical cases was similar among patients with severe im-
munodeficiency and those with less advanced HIV-1 disease.
These data indicate that visceral leishmaniasis may take place
at any stage of HIV-1 infection, but it essentially becomes
symptomatic in patients who are highly immunosuppressed. In
this sense visceral leishmaniasis is similar to other AIDS-re-
lated opportunistic illnesses, such as tuberculosis, cytomegalo-
virus disease, or cryptococosis, in which silent infection may be
present in any HIV-1-seropositive patient, whereas overt dis-
ease appears only in highly immunosuppressed patients.

The relationship between L. infantum and HIV-1 coinfec-
tion and injection drug use is a matter of controversy. Declared
cases of visceral leishmaniasis are more frequent among AIDS
patients who are or were intravenous drug addicts than among
those who acquired HIV-1 infection in other ways (6). Also, L.
infantum zymodemes from coinfected intravenous drug users
show a higher variability than zymodemes from HIV-1-sero-
negative patients or dogs (4, 5, 16, 17). On the basis of these
findings, some researchers have hypothesized that this parasite
could be transmitted through the sharing of needles (4). How-
ever, the heterogeneity of zymodemes isolated from sandflies
in our area is also high (17), so insect vector transmission
cannot be completely ruled out. Moreover, no direct evidence
of the spread of L. infantum through the sharing of needles has
yet been obtained. In this study visceral leishmaniasis was more
frequent in intravenous drug users, but such an association was
not independent of clinical category and sex on multivariate
analysis, although statistical significance was almost reached.
Consequently, no definite conclusions on that subject can be
drawn from this study, but in our opinion, transmission
through the sharing of needles is very probable. The fact that
L. infantum can be found in peripheral blood smears from
some asymptomatic HIV-1-infected patients (12) supports this
hypothesis.

Visceral leishmaniasis was independently associated with
male sex. Other epidemiological studies performed in Medi-
terranean countries have found leishmaniasis to occur more
frequently in men (15, 18), but other surveys failed to confirm
such a difference (1). This finding is intriguing, and a satisfac-
tory explanation is not easy to give. It could simply be a re-
flection of what happens in the south of Europe, where most
drug addicts are males. Anyhow, the association of this para-
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sitic disease with sex and drug abuse in people coinfected with
HIV and L. infantum will require further attention.

The proportions of Leishmania-infected patients in the
present study living in rural, suburban, and urban areas were
similar. In other studies urban foci of L. infantum and HIV-1
coinfection have also been detected, such as in Campania, Italy
(15). These findings suggest that modes of transmission other
than phlebotomine bites may be involved in the spread of L.
infantum among HIV-1-infected patients. Sharing of needles
among intravenous drug users again comes to mind as a pos-
sible explanation.
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