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Abstract
Background: There is little information about the frequency of Leishmania infection in asymptomatic people
living with HIV (PLWH) and about the performance of laboratory diagnostic methods in coinfected patients in
Latin America. The main objective of this study is to evaluate the frequency of Leishmania spp. infection in HIV-
infected patients living in an urban area in Brazil.

Methods: To detect Leishmania infection, diagnostic tests were performed to detect anti-Leishmania antibodies
(ELISA using Leptomonas seymouri antigens; ELISA using rK39 antigens; ELISA using rK28 antigens; indirect
�uorescent-antibody test (IFAT); direct agglutination test (DAT)) and Leishmania DNA (polymerase chain
reaction (PCR) with the target genes kDNA and ITS-1).

Results: The frequency of at least one positive test was 15%. For ELISA using Leptomonas antigens and IFAT,
there was an association between CD4+ T lymphocyte counts and test positivity, with a higher positivity of
these tests in more immunosuppressed patients (CD4+ T cell count < 200/mm3).

Conclusions: According to our data, there was a high prevalence of Leishmania spp. infections in this
population living with HIV. Although there is the possibility of cross-reaction, some tests that are considered
highly speci�c for the diagnosis of Leishmania infection were positive. There was also an association between
the positivity of some tests studied and lower values of CD4+ T lymphocytes.

Background
Leishmaniasis is one of the most common neglected tropical diseases, and approximately 350 million people
live in areas where there is a risk of infection [1]. In the Americas, 96% of visceral leishmaniasis (VL) cases
occur in Brazil [2]. Considered a rural disease until 1980, VL has spread in recent decades to large cities across
the country. There was a decrease in the proportion of cases reported by the northeastern states and an
increase in autochthonous transmission in larger cities (populations of > 100,000), including some cities in the
state of Sao Paulo, [3] where this study is conducted.

In PLWH, leishmaniasis may be an opportunistic infection, and coinfection has become a problem in several
parts of the world, especially in East Africa, Brazil and India. Although atypical cases and more severe
cutaneous and mucocutaneous leishmaniasis have been reported in PLWH, visceral leishmaniasis is
responsible for the major burden of morbidity and mortality in the context of HIV infection [4]. The spread of HIV
and VL has produced an overlap between transmission areas of both diseases; therefore, an increase in the
number of cases of coinfection has been observed. Both HIV infection and VL produce immunological
disturbances that can enhance their effects if they occur concomitantly, contributing to the unfavourable
outcome of both diseases [5, 6]. HIV infection dramatically increases the risk of progression from asymptomatic
infection towards VL, and in the presence of coinfection, VL tends to be more severe and manifest atypically.
Leishmania infection also drives HIV replication, inducing the proliferation and differentiation of HIV-infected
human monocytes and inhibiting apoptosis of infected cells [5, 7-9].

In Brazil, a progressive increase in HIV/Leishmania coinfection has been reported since the beginning of the
1990s [10]. There is a projected continuous rise, mainly because of the overlapping geographical areas of both
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diseases with urbanization of visceral leishmaniasis and the propagation of HIV transmission to regions with
lower urbanization rates and to small- and medium-sized areas [10].

These data are related to symptomatic visceral leishmaniasis, and there are few studies that include
asymptomatic patients when evaluating the prevalence of Leishmania/HIV coinfection in Brazil, with values of
coinfection ranging from 16% to 20.2% in some endemic areas [11, 12]. Increased lethality and therapeutic
failure are frequent in coinfected patients, and most HIV-associated visceral leishmaniasis represents
reactivation of a prior subclinical infection [13, 14]. Therefore, it is important to evaluate the magnitude of this
problem in other areas where asymptomatic immunosuppressed individuals can progress to symptomatic
disease more frequently, with poor therapeutic outcomes and a high rate of relapse [13, 15-17]. Another
important point is that PLWH could be asymptomatic carriers of Leishmania and only develop symptoms in the
presence of severe immunosuppression, maintaining the transmission cycle of transmission in areas without
other mammalian reservoirs [18, 19].

This study aimed to estimate the frequency of Leishmania infection among PLWH from a major national
reference centre for HIV in an urban area based on the detection of anti-Leishmania and Leishmania DNA
antibodies.

Methods
1. Participants

The study was conducted at the Institute of Infectious Diseases Emilio Ribas, Sao Paulo, Brazil, from April 2015
to March 2016. This institute is a resource for the treatment of HIV infection and infectious tropical diseases in
Brazil and assists 8500 PLWH yearly. The included patients were older than 18 years and had a de�nitive
diagnosis of HIV infection according to criteria established by the Ministry of Health of Brazil [20]. Severe
immunode�ciency was recorded if the patient had an AIDS-de�ning illness or CD4+ T lymphocyte count <200
cells/mm³ at the time of inclusion.

Exposure to an endemic area of VL was recorded if the patient had been born in or lived for more than one year
in a municipality with autochthonous transmission of VL, as reported by the National Surveillance System of
the Ministry of Health [21]. Personal, epidemiological, clinical and laboratory data were obtained by the analysis
of clinical records. Written, free-and-informed consent to participate in the study was obtained from all
individuals.

2. Laboratory tests performed

Sample blood was obtained from peripheral veins and used to detect Leishmania DNA (kDNA and ITS-1) and
anti-Leishmania antibodies by ELISA using different antigens (recombinant K39, recombinant K28, Leptomonas
seymouri antigens), indirect �uorescent antibody test (IFAT) and direct agglutination test (DAT).

2.1. Serological methods

Leptomonas ELISA. Leptomonas seymouri antigenic extract was prepared as previously described [22, 23], with
some modi�cations. Microtiter plates (Corning Incorporated, NY, USA) were coated with 50 μL of parasite
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antigens (4 μg/mL) diluted in carbonate-bicarbonate buffer (0.05 M, pH 9.6) overnight at 4 °C. The plates were
blocked with 0.01 M phosphate buffered saline (pH 7.2) with 0.05% Tween-20 and 5% fat-free milk for 30 min at
room temperature. The plates were incubated with 50 ml of diluted human antibody (1:200) for 1 hour at 37 °C.
The plates were washed �ve times and incubated with peroxidase-conjugated goat anti-human IgG diluted in
PBS (1:2.000) for 1 hour at room temperature. The plates were washed, hydrogen peroxide and O-
phenylenediamine dihydrochloride (OPD-tablets, Sigma Co) were added to each well and incubated for 30 min
at 37 °C in the dark, and the reaction was stopped by adding 25 mL of 4 N HCl. The absorbance at 492 nm was
measured using a spectrophotometer (Titertek Multisplan Plus, Helsinki, Finland). The cut-off was determined
by the value that demonstrated better sensitivity and speci�city in the receiver operating characteristic (ROC)
curve including the positive and negative controls. All experiments were independently repeated at least twice.

rK39 ELISA and rK28 ELISA. rK39 and rK28 were provided by the Infectious Disease Research Institute, Seattle,
WA, and the ELISA was carried out as previously described. Brie�y, �at-bottom 96-well microtiter plates were
coated with 50 ng/well (100 ml) of rK28 and rK39 antigen in coating buffer and incubated overnight at 4 °C.
Plates were blocked with blocking solution (5% fat-free milk (Molico, Nestlé) in 0.05 M phosphate buffer (PBS)
containing 0.1% Tween-20) for 2 hours at 37 °C. Plates were loaded with serum samples diluted in buffer
solution (1:100) and incubated for 30 min at 37 °C. The plates were washed and incubated with peroxidase-
conjugated goat anti-human IgG (1:30.000 dilution in blocking solution) at 37 °C for 30. The plates were
incubated with TMB substrate (Sigma, Co) for 7 min in the dark, and the reaction was stopped with 25 μL of 2 N
H2SO4. Optical density was measured at 450 nm. The reactivity index (RI) was calculated for each sample by
dividing the sample absorbance value by the cut-off. Samples were considered positive if the RI value was ≥ 1.

IFAT. The test was performed according to the protocol described by Guimaraes and others, 1974 [24]. Brie�y,
slides were coated with L. major-like promastigote antigens (MHOM/BR/71/49). Human sera were added and
incubated for 30 min at 37 °C. Fluorescence was evaluated by �uorescence microscopy

DAT. A kit produced at the Prince Leopold Institute of Tropical Medicine (Amsterdam, Netherlands) was used
according to the manufacturer’s instructions for serum samples, according to Harith and collaborators [25]. The
cut-off value was set at >1:6.400.

2.2 Molecular methods

DNA extraction

Extraction of DNA from blood was performed using the QIAamp Mini Kit (QIAGEN, Chatsworth, CA, USA)
according to the manufacturer’s instructions.

kDNA PCR. The kDNA region (720 bp) was ampli�ed as described elsewhere by Aransay et al., 2000. Brie�y,
extracted DNA was ampli�ed using the primers LINR4 and LIN19. After preheating at 95 °C for 1 min, the
samples were subjected to 30 ampli�cation cycles in the following sequence: each cycle consisted of 30 s at 95
°C, 30 s at 55 °C, and 1 min at 70 °C, and an extra elongation step (5 min at 72 °C) was performed [26].
Ampli�cation was determined using electrophoresis on a 1% agarose gel, and the ampli�ed sequences were
visualized by ethidium bromide staining.
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ITS-1 PCR. The ITS-1 region was ampli�ed using primers LITSR and L5.8S described elsewhere [27]. PCR was
performed according to the manufacturer’s instructions using GoTaq® Hot Start Green Master Mix Protocol
(Promega Corporation, Madison, USA) for 30 cycles as follows: 1 cycle of 3 min at 95 °C; 35 cycles of 40 s at 95
°C, 45 s at 53 °C, 1 min at 72 °C and 6 min for �nal extension at 72 °C. DNA ampli�cation was determined by
electrophoresis on a 2% agarose gel and visualized by ethidium bromide staining.

3. Statistical analysis

A database was created in Microsoft Excel® 2013. The analysis and interpretation of the results were
performed using Microsoft Excel® 2013 and Graph Prism® 5.

The groups “any test positive” versus “all tests negative” were compared according to the following
characteristics: age, sex, presence of epidemiology for VL, time since diagnosis of HIV infection, CD4 + T
lymphocyte count, regular use of antiretroviral therapy (ART), history of previous opportunistic infection
(including VL), presence of comorbidities, presence of characteristic symptoms of VL, presence of clinical
complications of treatment at the time of inclusion, and presence of laboratory alterations (anaemia, leukopenia
or thrombocytopenia). Participants were actively questioned about the diagnosis of Chagas disease because of
the possibility of cross reactivity in some methods. Additionally, the same comparison was performed for each
test separately.

The “p” value was calculated using different statistical tests, depending on the analysed variable: Chi-square
test and Fisher's exact test for categorical variables; Mann-Whitney test for continuous variables with non-
parametric distribution; and t test for continuous variables with parametric distribution. For continuous
variables with a normal distribution, the mean values were used for comparison purposes; when the variables
had a nonparametric distribution, the median values were used. Data with p values <0.05 were considered
statistically signi�cant. The agreement between the tests was calculated using the kappa index, with the
following interpretations: values <0 - none; values between 0.00 and 0.19 - poor; values between 0.20 and 0.39 -
reasonable; values between 0.40 and 0.59 - moderate; values between 0.60 and 0.79 - excellent; and a value of
1.0 - perfect.

Results
From April 2015 to March 2016, 245 participants were included in this study; however, �ve of them were later
excluded due to problems related to storage of samples. Therefore, 240 individuals were included in the
analysis. Participants’ ages ranged from 24 to 80 years, with a mean age of 45.5 years, and men comprised the
majority of the samples (172, 71.6%). The mean time between HIV-infection diagnosis and study inclusion was
13.3 years. The viral load ranged from nondetectable to 3.206.948 copies/mL, and the mean CD4+ T
lymphocytes were 564.4 cells/mm³ (ranging from 2 to 1.724 cells/mm³). Regarding the use of HIV therapy,
87.9% (211/240) of participants were on regular ART. Ninety-two (38.3%) individuals had a history of exposure
to endemic areas of VL. The baseline characteristics of the sample population are shown in Table 1.

No individual had visceral or cutaneous leishmaniasis previously, and one patient had Chagas disease
(undetermined form). Twenty-eight participants were in treatment for at least one disease, and 17 of them had
at least one sign/symptom (fever and/or splenomegaly and/or weight loss) considered compatible with visceral
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leishmaniasis diagnosis, according to WHO [1]. In addition to these patients, one patient had splenomegaly,
totalling 18 individuals with at least one sign/symptom considered compatible with VL. At the discretion of the
attending medical staff, two of the patients were submitted to bone marrow aspiration to search for
Leishmania, and in both cases, the result was negative. Therefore, no patient had clinically con�rmed
leishmaniasis.

The diseases being treated at the moment of inclusion and the number of times that each disease was present
were as follows: tuberculosis (9), cytomegalovirus disease (5), cerebral toxoplasmosis (3), lymphoma (3),
Kaposi sarcoma (2), cryptococcal meningitis (2), neurosyphilis (2), muscular abscess (1), CNS demyelinating
disease (1), pulmonary aspergillosis (1), hepatic cirrhosis (1) and pneumocystosis (1). It is noteworthy that four
participants had more than one disease concomitantly.

Table 2 shows the positivity of each diagnostic test. Among the 240 included participants, nine were positive by
Leptomonas ELISA (3.75%), three by rK39 ELISA (1.25%), six by rK28 ELISA (2.5%), eleven by IFAT (4.5%), four
by kDNA PCR (1.66%) and 10 by ITS-1 PCR (4.16%). No sample was positive by DAT. Considering those
participants who had at least one positive test as infected, the estimated prevalence of asymptomatic infection
was 15% (36 participants).

Comparing all tests, concordance between tests was poor (kappa test < 0.20). No patient had two positive
molecular methods, but one ITS-1 PCR-positive patient had positive serological methods, positive by
Leptomonas ELISA and IFAT.

Patients with infection by Leishmania spp., de�ned as positivity by any test, showed similar distribution by age,
sex, presence of signs/symptoms, exposure to endemic areas to VL, previous opportunistic diseases, regular
ART use, and comorbidities, with no statistically signi�cant association between the positivity of the tests and
these factors. For CD4+ T cell counts, there was a signi�cant association between at least one test and CD4+ T
cell count less than 200 cells/mm³ (Table 3). The same variables were evaluated considering each test
separately, also with no associations (data not shown) except for CD4+ T cell count: there was a signi�cant
association between Leptomonas ELISA and IFAT and the presence of CD4+ T cell count less than 200
cells/mm³ (Table 4). For the other methods, this association was not demonstrated (data not shown).

Discussion
This study showed a frequency of 15% of Leishmania spp. infection in PLWH, with weak concordance of the
tests utilized. There are few studies evaluating the prevalence of Leishmania asymptomatic infection among
PLWH, and there are no studies analysing this frequency in an urban area with no reports of autochthonous
transmission of VL in Brazil. Taking into account the overall prevalence (at least one positive test) observed in
this study, the result was less than that reported by Orsini et al., 20.2% [12]. In another study performed in Brazil,
Carranza-Tamayo et al. showed similar data, with an overall prevalence of 16.0% [11]. Both studies were
conducted in another area of the country (Federal District) and did not include data from Sao Paulo. There are
no studies including patients from the Southeast Region.

Considering studies in other parts of the world, the frequency of coinfection is lower than that found by Garrote
et al., 64.0%, in Spain [28]. These discrepancies are probably explained by the use of different diagnostic tests,
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including different antigens and molecular targets. Recently, in a systematic review of asymptomatic visceral
leishmaniasis in the Indian subcontinent, Hirve et al. [29], including 31 articles with different tests (rK39
immunochromatographic test, rK39 ELISA, DAT, PCR or Leishmanin skin test), found a prevalence from 0.25% to
36.9%, depending on the method used. Recently, Echchakery et al. [18], in Morocco, found a prevalence of 5% in
PLWH by indirect immuno�uorescence. Clearly, there is no consensus about the best diagnostic tool to estimate
the frequency of asymptomatic Leishmania infection in the population, and in the context of HIV infection, even
in fully developed symptomatic disease, there are few data from Latin America regarding the performance of
diagnostic methods [30].

The data also demonstrated poor agreement between serological tests. This fact has been shown by other
prevalence studies involving PLWH and immunocompetent individuals [11, 12, 31, 32] and can be accounted for
by the use of different antigens and molecular targets (surface, soluble or recombinant antigens) that can
detect many stages of asymptomatic infection.

ELISA using Leptomonas seymouri antigen was performed for the �rst time in people with HIV infection in this
study. It has already been demonstrated that this antigen has good performance for the diagnosis of visceral
leishmaniasis; in fact, its performance is comparable to that of the L. chagasi antigen. Similar to other crude
antigens, there is the possibility of cross-reactivity with T. cruzi and other Leishmania species [22]. Recently,
Kesper et al. [33], while performing ELISA using Leptomonas seymouri and Crithidia fasciculata antigens,
showed 100% reactivity with sera from visceral leishmaniasis (VL) cases and no reactivity with American
tegumentary leishmaniasis (ATL). Nevertheless, these individuals did not have HIV infection. In this study, one
patient had Chagas disease (undetermined form), and his serum was positive for Leptomonas antigen. We
strongly suggest that further studies are necessary to determine the sensitivity and speci�city for VL diagnosis
in individuals with HIV infection using the Leptomonas antigen.

IFAT using L. major-like antigen is a test recommended by the Ministry of Health of Brazil for the diagnosis of
leishmaniasis [34]. In this study, IFAT showed greater positivity compared to Leptomonas ELISA. In other studies
evaluating the prevalence of Leishmania/HIV coinfection, ELISA using crude antigens demonstrated greater
positivity compared to IFAT [11, 12], and this was attributed to the fact that IFAT detects mainly antibodies
against surface antigens, while crude-antigen ELISA detects a wider variety of antibodies directed against
soluble antigen components. In our study, this difference was not observed (Table 2) and was probably related
to divergence between the speci�city of these tests and the immunological characteristics of antigens.

Considering only serological methods, we found that a lower CD4+ T cell count was associated with a positive
ELISA for Leptomonas or IFAT. These data can be, at �rst, considered surprising, given that serological methods
have worse sensitivity for visceral leishmaniasis diagnosis in PLWH compared to immunocompetent
individuals [8, 30, 35]. This concept is applicable to other infectious diseases, especially to the advanced stage
of AIDS, in which severe T and B lymphocyte dysfunction triggers decreased production of speci�c antibodies
[5]. It is important to highlight that all this information is related to the performance of diagnosis tests in
subjects with symptomatic visceral leishmaniasis, and herein, we discuss asymptomatic individuals. Another
important point is the possibility of cross-reaction of these tests. Although there was no association between
current disease in treatment and test positivity, it is possible that these individuals with lower values of CD4+ T
cell counts had subclinical or latent diseases, which may have interfered with the results. Another question is
the possible variability of humoral response in PLWH. Gradoni et al [36], comparing serological IFAT results of
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HIV-infected and non-HIV-infected individuals with visceral leishmaniasis, showed worse sensitivity of this
method in those infected with HIV and a greater variability of results in this group, with some people with IgG
levels far above the non-HIV-infected subjects. These �ndings may re�ect the temporal sequence of acquisition
of the two infectious agents (HIV and Leishmania). Individuals who acquire Leishmania infection before HIV
infection should produce high levels of IgG directed against antigens recognized before T cell impairment due
to HIV. This response is probably related to increased IgG production because of nonspeci�c polyclonal B cell
activation, which occurs more frequently in people with severe immunosuppression [5, 36]. This abnormal
humoral response, more evident in severely immunosuppressed patients, can explain a greater proportion of
positive serological tests in the group, considering that all samples are from individuals currently living in a non-
endemic area for VL that probably acquired Leishmania infection before HIV infection.

rK39 ELISA had the lowest positivity among all serological methods. This antigen has been used both in ELISA
and in rapid diagnostic tests [37-39], including in PLWH [40, 41]. As rK39 is characteristically associated with
active disease [42, 43], a sample composed predominantly of asymptomatic individuals is expected to have a
lower positivity. Furthermore, even considering the diagnosis of symptomatic disease, the sensitivity of ELISA
using the rK39 antigen is considerably worse in PLWH [44]. Therefore, although it can be possible to detect this
antigen in asymptomatic individuals [38], these characteristics can limit its use in this context. In the general
population, the sensitivity and speci�city of recombinant K28 antigen (99.6% and 95-100%, respectively) is
similar to rK39 ELISA for the diagnosis of VL [45]. rK28 antigen can be used in rapid tests with good
performance, showing high speci�city (near 100%) and sensitivity (92%) for the diagnosis of visceral
leishmaniasis [46]. However, it has not been used in studies including people from Latin America, and there are
few studies discriminating its performance in PLWH. Silva et al [47], using two immunochromatographic tests
to detect the antibodies anti-rK39 and anti-rK28, found sensitivities of 67.74 and 61.29%, respectively, in a group
with active visceral leishmaniasis and HIV infection, showing poor performance when compared with active
visceral leishmaniasis without HIV infection. In our study, in a group of asymptomatic individuals, rK28 ELISA
positivity was greater than rK39 ELISA positivity, which can suggest a good perspective of its use in HIV-
infected Latin American asymptomatic patients, perhaps as an early marker of Leishmania infection.

In our sample, no individual had a positive DAT. This test is one of the most widely used diagnostic tests for VL
around the world [48], and in comparison with other serological methods, it has a good performance in PLWH
[30]. DAT can be used to diagnose active forms of the disease and can diagnose infections before the clinical
presentation, with results declining to negative values one year after the cure [49]. There are two important
points to highlight about the population included in this study. First, the individuals included were
predominantly asymptomatic, and nobody had a con�rmed leishmaniasis diagnosis or a previous history of
this disease. The performance of this test considering this scenario had never been evaluated, probably
because there is no gold standard to compare this test with other tests and to establish sensitivity and
positivity. Moreover, although a part of the cohort had lived in endemic areas in the past, all subjects were
currently living in a non-endemic area for VL. We believe the fact that we are analysing a sample composed of
asymptomatic HIV-infected patients not continuously exposed to Leishmania can explain this result, as the
positivity of the test depends on the presence of active disease, recent cure or exposure to antigen.

Regarding molecular methods, we used two different targets to perform polymerase chain reaction (PCR). In a
systematic review and meta-analysis, de Ruiter et al [50] found a pooled sensitivity and speci�city of PCR in
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peripheral blood of 93.1% and 95.6%, respectively. There are studies demonstrating promising results in
immunosuppressed patients as well [51, 52]. Although kDNA is more commonly used for DNA ampli�cation of
Leishmania because of the high number of copies per parasite [53], in this study, ITS-1 PCR had greater
positivity (4.2%) compared to kDNA PCR (1.7%). Several different genomic targets are used for Leishmania spp.
detection, and there is no consensus about the best one, especially due to the discrepancies of objectives and
methods of each study [53]. The fact that no patient was positive by PCR and the discrepancy between the two
tests reinforces this limitation and the necessity of further studies about this theme, including symptomatic and
asymptomatic subjects. Molecular methods have been developed with the purpose of complementing and
creating alternatives for the diagnosis of leishmaniasis, as well as the possibility of follow-up and laboratory
con�rmation of cure [53, 54]. It is possible that more immunosuppressed individuals present a greater
periodicity of parasitic circulation in their body. The higher positivity of this method in this type of patients may
indicate that this target is more effective in identifying intermittent parasitaemia in this group of patients and
that PCR can be used in the future to screen individuals at risk of developing manifest leishmaniasis. This
information would be of extreme importance for these individuals with advanced immunosuppression, who are
known to present with more severe forms of the disease, more complications and higher mortality [55, 56].

The presence of signs/symptoms did not demonstrate an association with test positivity. First, information
about cities with autochthonous transmission was obtained through records of the Ministry of Health of Brazil,
and a considerable portion of these cities were considered to have autochthonous transmission due to the
presence of just one or a few cases of con�rmed VL. Therefore, many participants may not have been exposed
to VL, despite living in transmission areas. In the same way, it was not possible to guarantee that, at the
moment the individual lived in an endemic area, autochthonous VL was present. Most cases of HIV infection in
Brazil are located in the South and Southeast Region, where Sao Paulo state is located. Regarding VL, between
1999 and 2013, 2.328 autochthonous cases of visceral leishmaniasis were con�rmed in Sao Paulo state,
corresponding to 80 cities with VL transmission. Of these, 202 patients died, corresponding to a lethality of
8.7%. Of note, Sao Paulo city has had no report of autochthonous VL transmission to date [57].

Injecting drug use is the major cause of HIV infections in Leishmania/HIV coinfection in many parts of the
world [1]. In Brazil, this pathway of HIV transmission is not as common, and sexual transmission corresponds to
more than 95% of HIV infection acquisition [58]. Thus, although we do not have data about the percentage of
injecting drug users in the sample, we consider the possibility of Leishmania acquisition through this route to be
very low. Concerning the presence of symptoms, 17 of 28 participants presenting with a symptom de�ned as
suggestive of VL had other diseases, including tuberculosis as the most common. Therefore, some of these
symptoms were probably more attributable to these diseases than to the diagnosis of VL or to other diseases
not yet diagnosed. Therefore, there was no association with this variable and positivity of diagnostic tests.

Conclusions
We showed a prevalence of 15% of Leishmania spp. infection in PLWH. These data should be taken with
caution. It is important to highlight that serology at a given time may re�ect contact with parasites followed by
sterile cure. Considering only molecular methods, the prevalence falls to 5.8%. Nevertheless, the natural history
of Leishmania infection in humans is dynamic, with parasites present in peripheral blood at a given time and
with immune responses acting to inhibit parasite production at another time, a fact that can be more evident in
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the context of HIV infection. Thus, positivity of indirect tests may re�ect an asymptomatic infection, especially
considering the possibility of reactivation in HIV immunosuppressed patients. The weak overlap observed here
and in other studies indicates that the use of more than one diagnostic method may increase the proportion of
cases detected. Taking into account the positivity of these tests, including molecular methods and very speci�c
serological tests in individuals with HIV infection living in a city with no autochthonous cases of VL, but in a
country with high transmission of VL, it is important to consider leishmaniasis infection as a cause of fever and
other symptoms, especially in the context of advanced immunosuppression.
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Tables
Table 1- Distribution of the 240 participants according to by age, sex, clinical, epidemiological and laboratory parameters. 
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  Mean (range)

Age (years) 46 (24-80)

Time since HIV diagnosis (years) 13.3 (1 – 30)

TCD4+ (cells/mm ) 568.4 (2 – 1724)

  Frequency – n (%)

Undetectable viral load  195 (81.3)

Male (%) 172 (71.6)

On regular ART (%) 211 (87.9)

Previous exposure to endemic area for VL 92 (38.3)

  

Table 2 -Number and percentage of positive tests for detection of anti-Leishmania antibodies and detection of Leishmania ssp DNA from

240 participants.

  Total

n (%)

95%CI

ELISA Leptomonas 9 (3.8) 2.0 – 7.0

ELISA rK39 3 (1.3) 0.4 – 3.6

ELISA rK28 6 (2.5) 1.2 – 5.3

IFAT 11 (4.6) 2.6 – 8.0

kDNA PCR 4 (1.7) 0.6 – 4.2

ITS-1 PCR 10 (4.2) 2.3 – 7.5

At least one positive test 36 (15) 10.7 – 20.2

CI: confidence interval

 

Table 3 – Distribution of tests used to detect infection by Leishmania ssp. in 240 participants. The positive and negative results (“any test

positive” versus “all tests negative”) were evaluated according to age, sex, exposure to endemic areas of VL, time of HIV diagnosis, ART

use, previous opportunistic infection, comorbidities and laboratorial data. 
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  Any test
positive

All tests
negative

p OR CI (95%)

Age, mean 50,9 49,7 0,37*    

Sex, n       
Male 27 146 0,67** 1,19 0,53 -

2,67
Female 9 58      
Exposure to endemic areas of VL      
Yes 15 77 0,65** 1,18 0,47 -

1,60
No 21 127      
Time of HIV diagnosis, median 16,5 14,5 0,27***    
T CD4+ (cells/ml), median 561,0 547,5 0,51***    
T CD4+ (cells/ml)       
<200 8 19 0,03** 2,78 1,11 -

6,96
≥200 28 185      
Regular ART use      
Yes 29 182 0,14** 0,5 0,84 -

3,64
No 7 22      
Previous opportunistic infection, n      
Yes 6 47 0,40** 0,67 0,26 -

1,70
No 30 157      
Comorbidities, n      
Yes 14 95 0,40** 0,73 0,35 -

1,50
No 22 109      
Presence of signal/symptoms compatible with visceral
leishmaniasis

         

Yes 3 15 0,74**** 1,15 0,31 -
4,18

No 33 189      
Anemia and/or leukopenia and/or thrombocytopenia, n      
Yes 7 51 0,47** 0,72 0,30 -

1,75
No 29 153      

*Student’s T test; **Qui-squared test; *** Mann–Whitney U test; ****Fisher’s exact test 

Table 4 ELISA Leptomonas and IFAT positivity related to TCD4 + lymphocyte count, categorized by values greater than or equal to and less

than or equal to 200 cells / mm .
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  Positive

n (%)

Negative

n (%)

p - value

ELISA Leptomonas      

TCD4 + <200 4 (14.8) 23 (85.2) 0.011*

TCD4 + ≥200 5 (2.3) 208 (97.7)  

IFAT      

TCD4 + <200 5 (18.5) 22 (81.5) 0.004 *

TCD4 + ≥200 6 (2.8) 207 (97.2)  

* Fisher exact test applied.


