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Background: Visceral leishmaniasis (VL) coinfection with HIV/AIDS most often results in 

unfavorable responses to treatment, frequent relapses, and premature deaths. Scarce data are 

available, regarding the magnitude and poor treatment outcomes of VL-HIV coinfection.

Objective: The main objective of this systematic review was to describe the pooled prevalence 

of VL and poor treatment outcome among HIV patients.

Review methods: Electronic databases mainly PubMed were searched. Databases, such as 

Google and Google scholar, were searched for gray literature. Articles were selected based on their 

inclusion criterion, whether they included HIV-positive individuals with VL diagnosis. STATA 11 

software was used to conduct a meta-analysis of pooled prevalence of VL-HIV coinfection.

Results: Fifteen of the 150 articles fulfilled the inclusion criteria. A majority of the study par-

ticipants were males between 25 years and 41 years of age. The pooled prevalence of VL-HIV 

coinfection is 5.2% with 95% confidence interval of (2.45–10.99). Two studies demonstrated 

the impact of antiretroviral treatment on reduction in relapse rate compared with patients who 

did not start antiretroviral treatment. One study showed that the higher the baseline CD4+ cell 

count (.100 cells/mL) the lower the relapse rate. Former VL episodes were identified as risk 

factors for relapse in two articles. In one of the articles, an earlier bout of VL remains significant 

in the model adjusted to other variables.

Conclusion: The pooled prevalence of VL in HIV-infected patients is low and an earlier bout 

of VL and CD4+ count ,100 cells/mL at the time of primary VL diagnosis are factors that 

predict poor treatment outcome.
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Introduction
Visceral leishmaniasis (VL also called “kala-azar”) is a protozoan disease caused 

by the leishmania species complex. An estimated 500,000 new cases of kala-azar 

occur annually.1 HIV infection can lead to reactivation of leishmania infection or 

to symptomatic kala-azar at initial infection; in Europe, the risk of developing VL 

is 100–1,000 times greater for HIV-positive individuals when compared with HIV-

negative individuals.2,3 The HIV/AIDS pandemic has modified the natural history of 

leishmaniasis.4 Kala-azar increases HIV replication and disease progression, mainly 

by chronic immune stimulation.5 Both diseases exert a synergistic detrimental effect 

on the cellular immune response because they target similar immune cells.6

The prevalence of patients with concordant HIV infection and VL in Europe has fallen 

sharply since 1996, when antiretroviral treatment (ART) became standard. In India and 

particularly in Africa, VL-HIV coinfection is emerging. The AIDS pandemic has expanded 
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to rural areas where VL is endemic, with cases of HIV-VL coin-

fection reported in 35 countries.7,8 VL is generally considered 

as an opportunistic infection in patients coinfected with HIV 

and often presents with atypical clinical features.9 VL-HIV 

coinfected patients are at a greater risk of relapse and death. 

Moreover, VL adversely affects the response to ART.6,9

Recent changes in epidemiological trends of HIV and 

leishmania infections possibly lead to a greater degree of 

overlap and a greater risk of coinfection, and they justify 

increased alertness. VL coinfection with HIV/AIDS most 

often results in unfavorable responses to treatment, frequent 

relapses, and premature deaths. Scarce data are available, 

regarding the magnitude and poor treatment outcomes of 

VL-HIV coinfection. This article is a systematic review of 

studies describing the magnitude and factors for poor treat-

ment outcome of VL-HIV coinfected patients.

Methods
First DARE database (http://www.library.UCSF.edu) was 

explored in an attempt to confirm whether systematic review 

or meta-analysis exists and for availability of ongoing projects 

related to the topic. The titles of all appropriate abstracts and titles 

collected from electronic and hand searches were entered into the 

Endnote version 7.0 software (Thomson Reuters, NY, USA).

This systematic review included all papers that were 

published up till August 1, 2015. To ensure scientific rigor, 

the Preferred Reporting of Systematic Reviews and Meta-

Analysis (PRISMA) guidelines10 were used for systematic 

data synthesis. Main sources for the review were electronic 

bibliographic databases, especially MEDLINE. Databases, 

such as Google and Google scholar, were searched, especially 

for gray literature. The search terms used as keywords and/

or MeSH terms are mentioned in Figure 1.

Eligibility criteria
Each study was assessed as to whether it met the eligibility 

criteria as stated in Table 1.

There were no restrictions on date of publication, use 

of secondary prophylaxis, or duration of follow-up in the 

study but there was restriction on publication language. 

The chosen studies were read in full to confirm eligibility. 

Data were extracted directly from the full-length article to 

structured tables containing all of the necessarily variables 

and outcomes’ of interest. The following information was 

extracted: country and period of enrollment, sample size, 

objective of the study, method, VL diagnosis method, study 

participants, and main findings.

Results
The selection process is illustrated in Figure 2. Among 150 

studies, 125 were excluded because they did not meet the 

inclusion criteria following reading titles and/or abstracts. 

Ten more articles were excluded after reading the entire 

article: three were review11–13 and seven14–20 did not evalu-

ate the magnitude of VL-HIV coinfection. Thus, 15 studies 

fulfilled the stated inclusion criteria and constituted the basis 

of this investigation.

Studies and patients
Table S1 summarizes the characteristics of the 1,781 

coinfected patients encompassed by the 15 included stud-

ies. The year of articles publication ranged from 1998 to 

2015. Seven of the articles used retrospective study design, 

four others prospective, two were cross-sectional, one was 

institution based case series, and one both retrospective and 

prospective. Six studies were reported in Ethiopia, three in 

Brazil, three in India, and three in Spain. All 15 articles had 

an enrollment period exclusively after 1989, when highly 

active antiretroviral therapy (HAART) became available. 

Eleven studies stated the proportions of patients receiving 

HAART involving two nucleoside reverse transcriptase 

inhibiters and one or two protease inhibiters, or nonnucleo-

side reverse transcriptase inhibiters at VL diagnosis, or at 

relapse, or both.

(“Leishmaniasis, visceral”) [MeSH Terms] OR (“Leishmaniasis” [All Fields] AND

“visceral”) [All Fields] OR “VL” [All Fields] OR

(“Leishmaniasis” [All Fields] AND “visceral” [All Fields]) OR

(“Leishmaniasis, visceral” [All Fields]) AND

(“hiv infections” [MeSH Terms]) OR (“hiv” [All Fields]) AND

(“infections” [All Fields] OR “hiv infections” [All Fields])

AND (“magnitude” [MeSH Terms] OR “magnitude” [All Fields])       

Figure 1 Terms used in PubMed search.
Abbreviation: VL, visceral leishmaniasis.
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Large proportions of the patients in these studies (74.7%) 

were male and most were young adults: the median or mean 

ages reported varied from 25 years to 41 years. In eight 

of the studies complete CD4+ lymphocyte of the patients 

were reported during diagnosis of VL-HIV coinfection. The 

median or mean CD4+ lymphocyte count in these studies 

ranged from 33 cells/µL to172 cells/µL.21–28

In most of the articles, the diagnosis of VL was made 

on clinical presentation (World Health Organization case 

definition was used as a starting point: fever for .2 weeks 

excluding malaria, in combination with splenomegaly 

and/or wasting29) confirmed by either 1) positive serology 

test if the patient has no VL history or 2) demonstration 

of parasite from spleen or lymph node aspiration. In one 

study,30 the VL diagnosis was done only by using rK39 kit 

(indirect immunofluorescence or rK-39 dipsticks) serologic 

test. Four studies21,22,31,32 also included patients diagnosed 

by only searching for leishmania amastigotes in bone mar-

row/lymph node aspirates. In one study,33 the VL among the 

HIV-infected individuals was diagnosed by ELISA, and the 

result was confirmed by either indirect immunofluorescence 

or Western blot analysis.

The drug used in the treatment of VL is reported for 

59.7% of the treated patients. Of this total, 45% of cases 

(464 patients) were treated with liposomal amphotricine 

B (AmBisome, Gilead Sciences Ltd., Paris, France) drug, 

34.5% with sodium stibogluconate (356 patients), and 

9.9% (102 patients) received a combination of AmBisome 

divided into six equal dose infusions given on alternate 

days, concurrently with 14 days of oral miltefosine. In 

one study,34 pentavalent antimonials (sodium stiboglu-

conate or meglumine antimoniate) was used as first-line 

antileishmanial treatment and liposomal amphotericin B 

(AmBisome) from Gilead Sciences Ltd., Paris, France was 

used as second-line treatment in patients not tolerating 

antimonials and in critically ill patients. A minority of 

patients (0.19%) received pentamidine, and two patients 

(0.19%) were also treated by using amphotericin B lipid 

complex.21

Eight of the 15 studies evaluated the dose of the treat-

ment along with the treatment outcome. One study23 clearly 

showed the limited effectiveness of high-dose AmBisome 

(ranged from 25 mg/kg to 40.5 mg/kg, median of 30 mg/kg). 

Table 1 Inclusion and exclusion criteria of articles reviewed

Inclusion criteria Exclusion criteria

 Presented in an original  
article

 Articles dealing with less than ten cases

 Articles that examined  
VL diagnosis among HIV- 
infected individuals

 Articles dealing with mixed population  
of HIV-infected and uninfected subjects  
unless separated results for HIV 
patients were identified
Non English literaturea

Notes: aLiterature written other than in English language was not included in this 
study.
Abbreviation: VL, visceral leishmaniasis.

147 papers from
PubMed, Google and

Google scholar

Three of the papers were
retrieved from references

cited in similar articles

Total articles found
(n=150)

125 exclusions by
title and/or abstract
because of scope

Studies retrieved for
more evaluation

(n=25)

Studies included in
the review

(n=15)In
cl

u
d

ed
E

lig
ib

ili
ty

S
cr

ee
n

in
g

Id
en

ti
fi

ca
ti

o
n

Ten exclusions because of
ineligibility
Review =3

Magnitude of VL-HIV
coinfection not
evaluated =7

Figure 2 Study selection process.
Abbreviation: VL, visceral leishmaniasis.
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Five of the earlier studies also showed that a total dose of 

20 mg/kg or 25 mg/kg AmBisome was not fully effective 

to cure VL in VL-HIV coinfected patients. In one study,25 

VL patients coinfected with HIV were treated as inpatients 

using a combination of 30 mg/kg body weight AmBisome 

divided into six equal dose infusions given on alternate days, 

concurrently with 14 days of oral miltefosine. The dose of 

miltefosine was calculated according to the patient’s weight 

($25 kg, 50 mg twice daily; weight 12 kg to ,25 kg, 50 mg 

once daily). Completion of the treatment was associated with 

a significant decrease in the size of spleen and liver at the 

time of discharge from the hospital.

A test of cure at the end of the treatment was carried out in 

four of 15 studies. In one study,24 test of cure was not routinely 

performed due to the risks associated with splenic puncture, 

instead “initial cure” was considered following World Health 

Organization35 descriptions of treatment response (when the 

patients showed clinical improvement, cessation of fever, 

reduction in spleen size, and return of appetite at the time 

of discharge).

Three studies24–26 that evaluated VL treatment in HIV 

coinfected patients and one study31 that evaluated the clinical 

presentation of VL-HIV coinfected patients included only 

VL-HIV coinfected patients during their study. Therefore, we 

excluded these papers from meta-analysis of pooled preva-

lence of VL-HIV coinfection. A meta-analysis of results from 

eleven studies evaluating the magnitude of VL-HIV coinfec-

tion is shown in Figure 3. This analysis could consistently 

demonstrate the prevalence of VL-HIV coinfection. The 

pooled estimate of the prevalence from eleven studies is 5.2% 

with confidence interval of (2.45%–10.99%). We used funnel 

plots to visually assess the possibility of publication bias in 

our meta-analysis. The result of our analysis was a symmetric 

funnel plot, and this indicates that there is a possible absence 

of publication bias.

Relapse of VL was reported in eight of the 15 studies. 

Three studies explored the impact of ART on relapse of 

VL.21,24,27 Two studies demonstrated a reduction in relapse 

rate compared with patients who did not undergo ART. 

Only one21 of these studies demonstrated the reduction in 

symptomatic VL relapse in patients with secondary chemo-

prophylaxis after the beginning of HAART. Similarly, one24 

study that  followed patients on ART at VL diagnosis reported 

a decreased risk of mortality.

CD4+ lymphocyte count at VL diagnosis and follow-

up has been studied in relation to risk of relapse. Four 

articles21,24,27,36 compared CD4+ lymphocyte cell counts at 

VL diagnosis between relapsing and nonrelapsing patients as 

a dichotomous variable. Only one27 of these studies showed 

significant difference between these two groups. It was noted 

that the arms with higher CD4+ count (.100 cells/mL) 

had lower relapse rate. In the same study, VL relapses were 

sometimes seen, despite high CD4+ cell counts – in 28% 

of first relapses during follow-up, the preceding CD4+ cell 

count was .200 cells/mL, and in 10% of first relapses, it 

was .350 cells/mL.

Other variables explored in relation to relapse are shown 

in Table S2. Factors, such as age, various clinical findings, 

specific antileishmaniasis treatment given, time from VL 

diagnosis to the introduction of ART, and ART compliance, 

were not substantially different between relapsing and non-

relapsing patients. Concordant tuberculosis27 infection was 

examined in multivariate analysis, and it became an indepen-

dent predictor for the occurrence of VL relapse. Former VL 

bouts were identified as risk factors for relapse in two articles, 

in one of the articles, former VL bouts remain significant in 

multivariate analysis.

Statistical analysis
The statistical quality and the presentation of methods 

and results in many studies were poor. In five studies, the 

Kaplan–Meier method was used in univariant survival 

analysis to analyze the cumulative incidence of outcomes 

(primary VL, relapse VL, and mortality). Two prospective 

and three retrospective cohort studies used Cox regres-

sion for multivariate analysis of independent risk fac-

tors. Eight studies used multivariate logistic regression 

analysis to identify independent predictors. Twelve of 

the abovementioned studies did not conduct collinearity 

assessment (ie, a high degree of correlation between two 

predictive values) or developed a risk score for primary 

or relapse of VL based on their multivariable result. In 

one study,24 collinearity was evaluated by calculating the 

variance inflation factors. In addition, 12 of the above-

mentioned studies did not report a goodness-of-fit test of 

their models during multivariate analysis. In one study,28 

the Hosmer–Lemeshow goodness-of-fit test was used to 

evaluate the model fitness during the multivariate analysis. 

Other studies analyzed their findings by using descriptive 

statistics.

Discussion
This study is a meta-analysis and systematic review of the 

magnitude and poor treatment outcome of VL among HIV-

infected patients. Our main conclusion is that the magnitude 

of VL in HIV-infected patients is low (5.2%). We also found 
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Study

Ritmeijer et al23

ter Horse et al27

Hurissa et al34

Mira et al21

de La Rosa et al32

Pineda et al22

Yimer et al30

Cota et al28

Albuquerque et al33

Mengistu and Ayele36

Overall (I2=22.3%, P=0.231)

0.1 1 10

Lyons et al41

Figure 3 Meta-analysis of pooled prevalence of VL-HIV coinfection.
Note: Weights are from random effects analysis.
Abbreviation: VL, visceral leishmaniasis; ES, estimate.
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that patients who did not face poor treatment outcome 

(relapse or death) showed significantly higher CD4+ count 

at follow-up than patients without poor treatment outcome in 

the course of treatment. Unlike other opportunistic infections, 

there are some reports of VL relapse in patients with a CD4+ 

count .200 cells/mL in Ethiopia. Based on this evidence, 

we can speculate that factors other than a CD4+ cell increase 

are involved in VL control.

It is well known that the arrival of HAART has modified 

the natural history of HIV infection and its opportunistic 

infections, including leishmaniasis.37 The beneficial effect 

of HAART has been demonstrated on other opportunistic 

infections, such as toxoplasmosis, cryptosporidiosis, and 

microsporidiosis.2,38 HAART did not produce the predicted 

decrease in the incidence of kala-azar relapse. Studies that 

were conducted in HAART and pre-HAART era showed a 

similar relapse rate. Only one21 study showed a decrease in 

the relapse rate among patients receiving HAART. None of 

the studies reported a statistically significant difference in 

VL relapse between patients who were receiving and not 

receiving HAART. So far, these disappointing findings are 

not in agreement with a statistically significant association 

between improvements in CD4+ at follow-up and decrease 

in VL relapse. This may be due to the small sample sizes of 

the studies performed, poor patient adherence to ART, or 

insufficient immune response.
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VL affects HIV-1 patients who exhibit a significant dis-

turbance of cellular immunity; however, VL by itself may 

reduce CD4+ lymphocyte count.39 However, a CD4+ count 

.100 cells/mL at VL diagnosis is a potential protective factor 

against relapse, although the analysis of this beneficial effect 

may be complicated by the immune suppression of many of 

the patients included in the studies.

Former bouts of VL were associated with relapse. This 

is also in line with the immune inflammatory theory; it was 

hypothesized that the enhancement of the Th-2 response 

following one early relapse could prevent the later control 

of VL.40

It is important to note that wide ranges of therapeutic 

drugs were utilized for the treatment of VL in the studies 

we have reviewed. There was significant difference in the 

relapse rate with regard to specific VL treatment used. These 

observations do not allow us to disprove the influence of 

treatments used on relapse outcome.

Study limitations
•	 Although we have made an extensive review, our analysis 

was limited to only articles published in English language; 

other studies that were published in different languages 

were excluded. In addition, our analysis includes articles 

with different definitions of cure and different lengths of 

follow-up.

•	 Cure is seldom defined parasitologically in these studies, 

and reinfection is not distinguished from relapse. None of 

the studies reviewed undertook assessment of cure after 

6 months of follow-up.

•	 The evaluated populations were not homogeneous.

•	 The reviewed papers included patients with different 

degrees of immune suppression, different treatment, and 

prophylaxis regimens.

•	 The reviewed articles have differences in study design, 

the type of statistical methods, and the variables included 

in the analysis. These variations may have resulted in 

selection bias or low statistical power, thus hampering 

results.

•	 Most of the reviewed papers used monotherapy to 

treat VL-HIV coinfection, possibly leading to high 

rates of treatment failure and development of resistant 

parasites.

Conclusion
The result of the review suggests that the magnitude of VL 

among HIV-infected patients is low, and previous episodes of 

VL and CD4+ count ,100 cells/mL at the time of primary 

VL diagnosis are potential predictors of relapse. HAART did 

not produce the expected decrease in the incidence of VL 

relapse in the HAART era. This review may help clinicians 

in making decisions and may also help in designing future 

studies, such as, strong surveillance will certainly contribute 

to improved quality of data for decision makers in this com-

plex scenario. More researches are needed, in order to better 

assess the evolution of VL in the HAART era. Clinical trials 

to compare the efficacy of different drugs and their role either 

in the treatment or in prophylaxis are required.
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