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Abstract 

Objective Visceral leishmaniasis (VL) is an endemic parasitic disease in Latin America, and its clinical picture is aggra-
vated in coinfections with the human immunodeficiency virus (HIV). The objective of this study was to investigate 
clinical factors and laboratory variables associated with VL relapse and death in VL/HIV coinfected patients.

Methods A prospective longitudinal study was conducted from January 2013 to July 2020 among 169 patients 
coinfected with VL and HIV. The outcomes investigated were the occurrence of VL relapse and death. Chi-square test, 
Mann–Whitney test and logistic regression models were used for statistical analysis.

Results The occurrence rates were 41.4% for VL relapse and 11.2% for death. Splenomegaly and adenomegaly 
were associated with the increased risk of VL relapse. Patients with VL relapse had higher levels of urea (p = .005) and 
creatinine (p < .001). Patients who died had lower red blood cell counts (p = .012), hemoglobin (p = .017) and plate-
lets (p < .001). The adjusted model showed that antiretroviral therapy for more than 6 months was associated with a 
decrease in VL relapse, and adenomegaly was associated with an increase in VL relapse. In addition, edema, dehydra-
tion, poor general health status, and paleness were associated with an increase in hospital death.

Conclusion The findings suggest that adenomegaly, antiretroviral therapy, and renal abnormalities can be associ-
ated with VL relapse, while hematological abnormalities, and clinical manifestations like paleness, and edema can be 
associated with an increased odds of hospital death.

Trial registration number: The study was submitted to the Ethics and Research Committee of the Federal University of 
Maranhão (Protocol: 409.351).
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Introduction
Visceral leishmaniasis (VL) is an infectious disease 
caused by protozoa of the genus Leishmania [1]. It occurs 
mainly in tropical and subtropical areas, with higher 
rates in populations that are in  situations of social vul-
nerability. In Latin America, 97% of VL cases occurred 
in Brazil in 2019. Between 2009 and 2019, 40,326 cases 
were reported in Brazil, 74.8% of them were distributed 
in seven states of the country (Minas Gerais, Maranhão, 
Ceará, Pará, Bahia, Tocantins and Piauí), and five of them 
are located in the northeastern region of this country [2, 
3].

VL cases are becoming urbanized as people leave rural 
areas. Meanwhile, other diseases such as the Human 
Immunodeficiency Virus (HIV) are advancing, as they are 
leaving large cities and also becoming incident in rural 
areas. Therefore, reports of cases of VL/HIV coinfection 
are starting to emerge [4, 5]. Between the years of 2009 
and 2019, 3,459 cases of leishmaniasis were reported in 
HIV-infected individuals in Brazil, which may mean a 
coinfection rate of about 6% [3, 6, 7]. Maranhão state, 
which is located in northeastern Brazil, ranked second in 
the country in the number of cases of VL/HIV coinfec-
tion from 2007 to 2017 and accounted for 11.9% and 11% 
of the country’s cases, respectively [3, 4].

VL/HIV coinfection induces an increase in the lethality 
rate and an increase in the number of visceral leishma-
niasis relapses, in proportions of approximately threefold 
and fivefold respectively, compared with HIV-negative 
groups. In addition, it favors the appearance of unusual 
clinical manifestations [5]. Some evidences have shown 
that coinfected patients develop a chronic immune 
activation, with reduced responses to therapy, present-
ing higher frequencies of clinical manifestation, higher 
chances of relapse, and mortality [4].

In this context, understanding the clinical features and 
serum markers associated with VL relapses and deaths in 
VL/HIV coinfection may help to identify patients more 
susceptible to adverse outcomes and guide therapy and 
monitoring. Therefore, the present study aimed to inves-
tigate predictive factors for VL relapse and hospital death 
among patients coinfected with VL/HIV.

Methods
Study design and sample selection
A prospective longitudinal study was conducted with 
the coinfected patients who were admitted from the year 
2013 to 2019 in the hospital unit where the research was 
conducted. These patients were treated for the coinfec-
tion, being reassessed after 12  months for analysis of 
the outcome. Clinical evaluation was performed along 
with the search for laboratory information in the medi-
cal record. It should be noted that from the year 2020 to 

2022, due to the pandemic situation, it was not possible 
to continue the study. The present study was conducted 
in a reference hospital for the treatment of infectious-
parasitic diseases in the city of São Luís, state of Mara-
nhão, Brazil. The present study was approved by the 
Research Ethics Committee of the University Hospital of 
Maranhão.

The study sample included 169 patients of both sexes, 
older than 18 years of age, who were serologically positive 
for HIV and had a parasitological diagnosis of VL, deter-
mined from bone marrow aspirates, according to Bra-
zilian Ministry of Health guidance [8, 9]. These patients 
were treated for coinfection in the referral hospital. The 
exclusion criteria were the lack of follow-up treatment 
at the hospital and incompleteness of laboratory records 
[3].

Data collection
Clinical and laboratory data were collected at the time 
of admission of the patient with a confirmed diagnosis 
of HIV and strong suspicion of VL. The outcomes inves-
tigated in this study were VL relapse and death during 
treatment follow-up. The definitions adopted for cure, 
relapse, and death followed the guidelines stipulated by 
the Brazilian Ministry of Health. Clinical recovery was 
considered when parasite suppression was maintained 
for a period longer than 12 months. Relapse was defined 
as the return of symptoms after clinical recovery. Death 
was defined as death after confirmation of the VL diag-
nosis of the patients [5]. All patients were followed up for 
at least 12 months after treatment for the coinfection.

Exposure and severity (KalaCal) variables [10] were 
collected based on the "visceral leishmaniasis death 
investigation form", which is an instrument used by the 
Brazilian Ministry of Health for VL surveillance and 
control actions [9]. Data included VL history (previous 
disease and treatment used), physical assessment (hydra-
tion status, abdominal protrusion, hepatosplenomegaly, 
and edema), HIV and leishmaniasis therapy, laboratory 
tests (complete blood count, AST, ALT, urea, creati-
nine, glycemia, CD4 T lymphocyte count, viral load and 
myelogram) and evolution (relapse, death or hospital 
discharge).

The presence of hepatomegaly was evaluated by pal-
pating the liver and measuring its size using the Adams 
Classification. The occurrences of hepatomegaly were 
considered mild if the liver length exceeded 1 to 2  cm, 
were considered moderate if there was a 3 to 7  cm 
increase, and were considered as major increase if the 
liver length was greater than 7 cm increase [11].

The spleen was evaluated by palpation and percus-
sion. The occurrences of splenomegaly were considered 
when the spleen was palpable or with the presence of 
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flank bulging. Changes in the spleen were considered 
grade I (spleen palpable only below the costal mar-
gin), grade II (spleen palpable between the costal mar-
gin and a line across the umbilical scar), and grade III 
(spleen palpable below the umbilical scar). To qual-
ify the state of pallor, the color of the mucous mem-
branes was examined through quantitative evaluation 
using a scale from 1 to 4, such that + represented mild 
or discrete pallor; +  + and +  +  + , moderate pallor; 
and +  +  +  + severe pallor [11].

Clinical and laboratory scores were calculated by 
adding up the scores obtained for the presence of 
clinical and laboratory findings (Table 1). For this, age 
from 20 to 40 years was considered as 1 point and over 
40  years 02 points in the severity score. The presence 
of bleeding was also considered with 1 point for bleed-
ing in up to two different sites, 2 points for bleeding 
from three to four sites, and 3 points in cases where 
there was bleeding in more than five sites. The signs of 
edema, jaundice, dyspnea and bacterial infection were 
scored as 1 point for each sign present. Leukopenia was 
scored as 2 points and the presence of AIDS (Acquired 
Immune Deficiency Syndrome), thrombocytopenia, 
and renal insufficiency as 03 points each. Patients with 
a score greater than or equal to six, in clinical and lab-
oratory criteria, are those who are at increased risk of 

progressing to death. These scores are used to monitor 
the health status of VL patients in Brazil [12].

Statistical analysis
The data analysis was performed using STATA version 16 
(Stata Corp., College Station, TX, USA) and GraphPad 
Prism version 9.0 (GraphPad Software Inc., San Diego, 
USA). The frequencies of categorical variables were com-
pared using the chi-square test or Fisher’s exact test, as 
appropriate. Continuous data were analyzed using the 
Mann–Whitney U test. Odds ratio (OR) and 95% confi-
dence intervals (95% CI) were calculated to investigate 
associations of signs and symptoms with outcomes.

Multiple logistic regression analysis was performed to 
estimate adjusted odds ratios and 95% confidence inter-
vals. The dependent variables were VL relapse (Model 1) 
and hospital death (Model 2). The independent variables 
included in logistic model 1 were age, sex, duration of 
antiretroviral use, splenomegaly, and adenomegaly. The 
independent variables included in the logistic model 1 
were age, sex, duration of antiretroviral use, emaciation, 
edema, dehydration, general status, and paleness. The 
significance level adopted was 5%.

Results
The Data on the general characterization of the sam-
ple are presented in Table  2. Most of the coinfected 
patients were male (89.3%). We observed that 41.4% had 
VL relapse and 11.2.% died during follow-up. The most 
frequent age group was 30 to 39  years (40.2%) and the 
majority self-reported their skin color as brown (68.1%). 
Regarding VL treatment, it was observed that liposomal 
amphotericin B was the medication most used (72.8%), 
the most frequent duration of medication use was up to 
10 days (78.7%).

Regarding antiretroviral therapy, most of the patients 
was under treatment with lamivudine, tenofovir and 
efavirenz (46.2%) or lamivudine, tenofovir and lopina-
vir/ritonavir (33.1%) schemes. It was noticed that 72.8% 
of the sample were under antiretroviral therapy in the 
period up to 6 months. Association analysis showed that 
the patients on the lamivudine, didanosine and lopi-
navir/ritonavir regimen had higher relapse frequency 
(P = 0.007). The patients on antiretroviral therapy for up 
to 6 months had higher relapse frequency (P < 0.001). In 
addition, VL relapse was higher in patients who had pre-
vious relapse episodes (95.3% versus 8.6%, P < 0.001).

Table 3 presents the association analysis on VL signs 
and symptoms in relation to occurrences of relapse 
and death. These data were measured at the time of 
patient admission. Splenomegaly (OR = 2.20; 95% 
CI = 1.13–4.37) and adenomegaly (OR = 3.11; 95% 
CI = 1.02–10.52) were associated with a greater chance 

Table 1 Prognostic models were built by adding clinical and 
laboratory variables that are used by the Brazilian Ministry of 
Health for monitoring patients with visceral leishmaniasis

a Low glomerular filtration rate (below 60 ml/min/mm2) or serum creatinine 
above upper levels for age

Presence of factors Clinical score Laboratory 
score

Age

 2–20 years – –

 20–40 years 1 1

  > 40 years 2 2

Bleeding

 1–2 parts 1 1

 3–4 parts 2 2

 5–6 parts 3 3

AIDS 2 3

Edema 1 1

Icterus 1 1

Dyspnea 1 1

Bacterial infection 1 1

Leukocytes level < 1,500/mm3 – 2

Platelets level < 50,000/mm3 – 3

Renal  insufficiencya – 3

Maximum score 11 20
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of VL relapse. Detection of weight loss (OR = 3.83; 
95% CI = 1.15–17.11) and edema (OR = 4.05; 95% 
CI = 1.13–13.17) on physical examination were associ-
ated with the occurrence of death.

Figure  1 shows the evaluation of dehydration, gen-
eral condition and mucosal pallor according to the out-
comes of relapse and death. No associations between 
these variables and VL relapse were observed. On the 
other hand, we noticed higher frequencies of dehy-
dration, poor general health status and mucosal 

pallor among patients who had died by the time of the 
follow-up.

Table  4 presents the serum markers that showed 
associations with VL relapse. Patients with relapse had 
statistically higher levels of urea (p = 0.005) and cre-
atinine (p < 0.001). Patients who died had statistically 
lower counts for red blood cells (p = 0.012), hemoglobin 
(p = 0.017) and platelets (p < 0.001).

Figure  2 shows that CD4 T-lymphocyte level, viral 
load, clinical score and laboratory score according to the 

Table 2 Frequencies of visceral leishmaniasis relapse and death according to general variables and drug therapy

VL visceral leishmaniasis, 3TC lamivudine, TNF tenofovir, LPV/RTV lopinavir/ritonavir, EFV efavirenz, ATV atazanavir, RTV ritonavir, DDI didanosine

Variables Total (n = 169) Follow-up adverse outcomes

VL relapse (n = 70, 41.4%) P Death (n = 19, 11.2%) P

Yes No Yes No

n (%) (%) (%) (%) (%)

Sex .461 1.000

 Male 151 (89.3) (42.4) (57.6) (11.3) (88.7)

 Female 18 (10.7) (33.3) (66.7) (11.1) (88.9)

Age group .120 .973

 19 to 29 years 40 (23.7) (30.0) (70.0) (10.0) (90.0)

 30 to 39 years 68 (40.2) (42.7) (57.3) (11.8) (88.2)

 40 to 49 years 47 (27.8) (53.2) (46.8) (10.6) (89.4)

 50 years or more 14 (8.3) (28.6) (71.4) (14.3) (85.7)

VL drug therapy .156 .585

 Liposomal amphotericin B 123 (72.8) (46.3) (53.7) (13.0) (87.0)

 Amphotericin B deoxycholate 27 (16.0) (33.3) (66.7) (3.7) (96.3)

 Meglumine antimoniate 10 (5.9) (20.0) (80.0) (10.0) (90.0)

 More than one drug 9 (5.3) (22.2) (77.8) (11.1) (88.9)

Duration of medication use .130 .343

 Up to 10 days 133 (78.7) (45.1) (54.9) (12.8) (87.2)

 11 to 30 days 29 (17.2) (31.0) (69.0) (3.4) (96.6)

 More than 30 days 7 (4.1) (14.3) (85.7) (14.3) (85.7)

Length of treatment .355 .108

 Less than 1 month 150 (88.8) (43.3) (56.7) (12.0) (88.0)

 1 to 6 months 16 (9.4) (25.0) (75.0) (0) (100)

 More than 6 months 3 (1.8) (33.3) (66.7) (33.3) (66.7)

Antiretroviral therapy .007 .323

 3TC + TNF + LPV/RTV 56 (33.1) (55.4) (44.6) (14.3) (85.7)

 3TC + TNF + EFV 78 (46.2) (34.6) (65.4) (10.3) (89.7)

 3TC + TNF + ATV + RTV 13 (7.7) (15.4) (84.6) (0) (100)

 3TC + DDI + LPV/RTV 15 (8.9) (60.0) (40.0) (6.7) (93.3)

 Other 7 (4.1) (14.3) (85.7) (28.6) (71.4)

Duration of antiretroviral use  < .001 .650

 Up to 6 months 123 (72.8) (52.0) (48.0) (10.6) (89.4)

 More than 6 months 46 (27.2) (13.0) (87.0) (13.0) (87.0)

Previous VL relapse  < .001 .056

 Yes 64 (37.9) (95.3) (4.7) (17.2) (82.8)

 No 105 (62.1) (8.6) (91.4) (7.6) (92.4)



Page 5 of 10Costa et al. BMC Infectious Diseases          (2023) 23:141  

outcome did not present any association with relapse and 
death. Clinical and laboratory scores were not signifi-
cantly associated with relapse. On the other hand, clinical 
scores (p = 0.001) and laboratory scores (p < 0.001) were 
statistically significantly higher among patients who died.

The multiple logistic regression analysis is shown in 
Table  5. Antiretroviral therapy more than 6  months 
was associated with a decrease in VL relapse (adjusted 
OR = 0.10, 95% CI = 0.03-0.31, p < 0.001). Adenomegaly 
was associated with an increase in VL relapse (adjusted 
OR = 4.65, 95% CI = 1.11–19.45, p = 0.035). In model 
2, edema (adjusted OR = 12.36, 95% CI = 2.59–58.78, 
p = 0.001), dehydration (6.36, 95% CI = 1.51–26.69, 
p = 0.011), poor general health status (adjusted 
OR = 33.08, 95% CI = 4.46–245, p < 0.001), and paleness 
(adjusted OR = 4.78, 95% CI = 1.12–20.39, p = 0.034) 
were associated with an increase in hospital death.

Discussion
The main findings from the present study indicated that 
the percentage of VL relapse was 41.4% among VL/HIV 
coinfected patients in this city in northeastern Brazil. In 
a study conducted in the state of Ceará, Brazil, 29% of 

coinfected patients had an unfavorable outcome, which 
was recurrence in 21.4% [13]. A study found that the 
propensity to adverse events and death was three times 
higher among coinfected patients than among HIV-
negative patients [14]. According to Lindoso et  al. [15], 
patients coinfected with VL/HIV were at increased risk 
of relapse and lethality, which was clearly determined by 
the preponderance of the immune response, and mainly 
by the CD4 + T lymphocyte count. It is important to 
notice that Maranhão, the state where the present study 
was conducted, is the second state in Brazil with the 
highest percentage of VL patients [2, 3].

The data from the present study showed that there 
were higher frequencies of coinfected men and individu-
als in the age group of 30 to 39 years. These results were 
in agreement with other data in the literature, which may 
reflect the fact that HIV and leishmaniasis are propor-
tionally more prevalent among the male population than 
in the general population [16].

A study has shown that male sex was a potential risk 
factor for seroprevalence, seroconversion and incidence 
[17]. This strongly suggested that biological factors such 
as the role of hormones in modulating the immune 

Table 3 Associations of signs and symptoms with visceral leishmaniasis relapse and death

VL visceral leishmaniasis, OR odds ratio, 95% CI 95% confidence interval

Variables Follow-up adverse outcomes

VL relapse Death

OR (95% CI) p value OR (95% CI) p value

Disease history data

 Fever 1.35 (.72–2.53) .335 1.10 (.41–3.04) .832

 Hair loss .80 (.28–2.16) .667 – .133

 Diarrhea 1.06 (.57–1.98) .828 .83 (.30–2.20) .707

 Vomiting .97 (.46–2.03) .954 .87 (.23–2.70) 1.000

 Bleeding 1.27 (.55–2.91) .555 .56 (.12–2.57) .743

 Cough 1.16 (.59–2.27) .658 .83 (.25–2.39) .740

 Dyspnea .87 (.44–1.71) .702 1.80 (.65–4.84) .229

 Increased abdominal volume 1.00 (.51–1.94) .987 1.31 (.45–3.56) .584

Physical evaluation

 Emaciation .93 (.49–1.75) .832 3.83 (1.15–17.11) .043

 Febrile 1.03 (.49–2.16) .922 1.69 (.55–4.77) .313

 Jaundice .75 (.31–1.73) .502 1.96 (.58–5.87) .225

 Alopecia .44 (.09–1.65) .362 – .364

 Spotting 1.75 (.49–6.49) .528 1.83 (.25–8.52) .356

 Bleeding 1.26 (.41–3.76) .665 2.14 (.44–8.05) .381

 Edema .75 (.24–2.13) .588 4.05 (1.13–13.17) .012

 Dyspnea .61 (.18–1.84) .385 .50 (.02–3.09) 1.000

 Abdominal protrusion 1.16 (.57–2.34) .669 .76 (.20–2.33) .784

 Hepatomegaly .81 (.41–1.61) .557 1.60 (.52–5.89) .592

 Splenomegaly 2.20 (1.13–4.37) .018 1.66 (.58–5.39) .346

 Adenomegaly 3.11 (1.02–10.52) .037 .54 (.02–3.36) 1.000
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system may be related to sex in the pathogenesis of leish-
maniasis. Evidence has shown that testosterone was asso-
ciated with increase L. donovani uptake by macrophages, 
thereby increasing the infection rates and levels of these 
cells in  vitro, which suggested that this hormone had a 
direct influence on increasing the level of infected cells 
[17]. Other studies indicate that there are no definitive 

conclusions about the reasons for the disparity between 
the sexes, and that this difference between men and 
women may be associated with reasons other than hor-
monal factors, such as the exclusion of some groups that 
may affect the results, for example, pregnant women [18].

Regarding VL treatment, it was observed in the pre-
sent study that liposomal amphotericin B was the most 

Fig. 1 Frequencies of different degrees of dehydration (a, b), general status c, d and paleness of mucous membrane e, f according to visceral 
leishmaniasis relapse and death by the time of the follow-up. VL visceral leishmaniasis
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prescribed drug therapy (72.8%), which is in line with 
the guidelines of the World Health Organization [19, 
20] and the Brazilian Ministry of Health [9], which rec-
ommends amphotericin B as the first-choice therapy 

for VL/HIV coinfected patients. This drug can be used 
in liposomal form or as amphotericin B deoxycho-
late. Liposomal amphotericin B is the main drug used 
worldwide, because of its better outcomes. It is the 
most potent leishmanicidal agent that is commercially 

Table 4 Median and interquartile range of serum biomarkers according to visceral leishmaniasis relapse and death by the time of the 
follow-up

VL visceral leishmaniasis, IQR interquartile range [1st quartile–3rd quartile], AST aspartate aminotransferase, ALT alanine aminotransferase

Variables VL relapse p value Death p value

Yes No Yes No

Median [IQR] Median [IQR] Median [IQR] Median [IQR]

Red blood cells (million/mm3) 3.23 [2.76–3.67] 3.19 [2.58–3.65] .884 2.77 [2.33–3.36] 3.27 [2.73–3.70] .012

Hemoglobin (g/dl) 8.95 [7.70–10.80] 8.70 [7.40–10.20] .472 7.90 [6.70–8.70] 8.90 [7.60–10.70] .017

Hematocrit (%) 26.7 [23.2–32.8] 26.4 [22.6–31.6] .686 24.3 [20.0–27.8] 26.8 [23.1–32.0] .054

Leukocytes (1000/mm3) 2.08 [1.44–3.88] 2.30 [1.60–3.73] .421 2.04 [1.37–4.02] 2.26 [1.55–3.77] .790

Platelets (1000/mm3) 120.5 [82.0–150.0] 121.0 [87.0–186.0] .510 52.5 [33.0–81.0] 155.0 [122.0–215.0]  < .001

AST (U/l) 41.0 [28.0–60.0] 41.0 [27.0–59.0] .640 48.0 [37.0–76.0] 40.0 [27.0–59.0] .211

ALT (U/l) 28.5 [18.0–63.0] 31.0 [20.0–55.0] .606 24.0 [17.0–43.0] 29.0 [20.0–46.0] .331

Urea (mg/dl) 39.5 [27.5–51.5] 32.0 [23.0–40.0] .005 44.5 [28.0–56.0] 34.0 [25.0–45.0] .122

Creatinine (mg/dl) 1.02 [.84–1.23] .76 [.56–0.93]  < .001 1.03 [.69–1.36] .87 [.67–1.09] .182

Fig. 2 Frequencies of categories of CD4 T lymphocytes (a) and viral load (b), and mean with standard deviation of clinical score (c) and laboratory 
score (d), according to VL relapses and deaths by the time of the follow-up. VL visceral leishmaniasis
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available, and it also has the advantage of low toxicity, 
compared with conventional amphotericin B [15].

In this study, liposomal amphotericin B was the drug 
that had the highest number of relapses and deaths. Stud-
ies show that liposomal amphotericin B has some side 
effects, including decreased potassium and transient 
changes in creatinine levels [21]. In Brazil, it is the most 
widely used drug because it is the drug of the first choice 
indicated and made available by the country’s health sys-
tem [9]. Thus, more studies would be needed to know if 
there is a correlation between the number of relapses and 
deaths and the drug used [21].

Most of the sample was receiving highly active antiret-
roviral therapy (HAART) consisting of a regimen of either 
lamivudine + tenofovir + efavirenz (3TC + TDF + EFZ) 
(46.2%) or lamivudine + tenofovir + lopinavir/ritonavir 
(3TC + TDF + LPV/RTV) (33.1%), and it was noticed 
that 72.8% had only started the therapy within the last six 
months. In this study, patients on antiretroviral therapy 
for up to six months had statistically higher relapse fre-
quency. This may be explained by the lack of complete 
recovery of CD4 + counts in these individuals. Even after 
antiretroviral therapy has been started, a certain degree 
of stabilization is still required for the immune system to 
be able to respond adequately again [22]. Davi-Mendez 
et  al. [22] stated that a CD4/CD8 ratio < 1 was associ-
ated with biomarkers of activation and inflammation, 
and was predictive of morbidity and even mortality due 
to non-AIDS-related causes. In their study, the average 
time taken for normalization of the CD4/CD8 ratio was 
six months. One year of starting the therapeutic scheme, 
62% of patients had recovered, while 38% still had abnor-
mal CD4 + levels. Thus, VL/HIV coinfected patients with 
only up to six months of antiretroviral therapy may be 
more susceptible to relapse episodes.

Parasitic infection together with viral infection induces 
chronic immune activation, which promotes increased 
HIV load, accelerated progression to AIDS and presence 
of immunological disturbances that propitiate uncon-
trolled parasite multiplication. Patients with decreased 
CD4 + cell counts (< 200 cells/mm3) have higher fre-
quency of VL clinical manifestations [14, 15, 23].

It was observed that 11.2% of the patients died during 
the follow-up of this study. This proportion was consid-
ered low in comparison with the mortality rates among 
coinfected patients described in other studies. It more 
closely resembled the mortality rates of HIV-positive 
people without coinfection [24]. However, the present 
study provided the first description of the hospital death 
rate among VL/HIV coinfected patients, which may serve 
as an explanation for the differences in the numbers 
found.

Santos et al. [14] found a mortality rate of 24.3%, a rate 
similar to that found by Sousa-Gomes et al. [6] (23.2%). 
Both of these studies were conducted using database 
records available from the Brazilian Ministry of Health. 
Guedes et al. [16], in a study conducted in Pernambuco 
(northeastern Brazil), found a mortality rate of 14.3%, 
and Távora et al. [13] obtained a rate of 7.14%.

Some statistically significant associations were 
observed with regard to the physical examination vari-
ables. Splenomegaly and adenomegaly were associated 
with a greater chance of VL relapse. Hurissa et  al. [25] 
studied 92 coinfected patients; in their results, all patients 
presented splenomegaly and generalized weakness. In a 
study by Mohammed et al. [26] among groups of VL/HIV 
coinfected patients who presented repeated relapses, the 
frequency of spleen enlargement was 98%, which may 
indicate a form of primary host immune deficit leading to 
multiple relapses.

Table 5 Multiple logistic regression model of clinical factors on the VL relapse and hospital death

VL visceral leishmaniasis, OR odds ratio, 95% CI 95% confidence interval. Model 1 was adjusted for age, sex, duration of antiretroviral use, splenomegaly, and 
adenomegaly. Model 2 was adjusted for age, sex, duration of antiretroviral use, emaciation, edema, dehydration, general status, and paleness

Variables Adjusted OR (95% CI) p value

Outcome: VL relapse

 Antiretroviral use (more than 6 months) .10 (.03–0.31)  < .001

 Splenomegaly 1.81 (.84–3.90) .129

 Adenomegaly 4.65 (1.11–19.45) .035

Outcome: hospital death

 Emaciation 1.15 (.23–5.63) .862

 Edema 12.36 (2.59–58.78) .001

 Dehydration (degree II/III) 6.36 (1.51–26.69) .011

 General health status (poor) 33.08 (4.46–245) .000

 Paleness (+ + / +  + +) 4.78 (1.12–20.39) .034
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Detection of weight loss and edema in the physical 
examination was associated with occurrence of death. 
Although some studies have shown an atypical clini-
cal manifestation in coinfected patients, other studies 
corroborate the present study through showing classic 
symptoms such as fever, weight loss and splenomegaly 
[23, 27]. On the other hand, we noted that the frequen-
cies of greater-impairment categories of these variables 
were higher among patients who had died by the time of 
the follow-up of the study.

In addition, present data showed that previous epi-
sodes of VL relapse were associated with new relapse. 
This finding can be supported by some studies that have 
suggested that Th2-mediated immune disorders could 
affect later infection control [29, 30].

In the present study, patients with relapsing VL had sta-
tistically significantly higher levels of urea and creatinine. 
Other authors have also found abnormal creatinine levels 
in their studies with VL/HIV coinfected patients [13, 28]. 
The probable explanation for this is that the associations 
of drugs that are used to treat HIV and related infections 
are responsible for a substantial proportion of the renal 
abnormalities developed in this group of patients. Both 
HAART and conventional amphotericin B have extensive 
renal toxicity, which leads to several serum changes [31].

The present findings showed that patients who died 
had statistically lower counts for red blood cells, hemo-
globin and platelets. Anemia has already been reported 
among HIV-negative VL patients: its cause is probably 
multifactorial and may include immune-mediated mech-
anisms, changes to red blood cell membrane permeabil-
ity, hypersplenism and hemolysis. Henn et al. [32] found 
significantly lower hemoglobin and lymphocyte levels 
in their sample. The ability to modify the host immune 
response can be considered to be one of the main factors 
leading to thrombocytopenia [13, 27]. In addition, stud-
ies have shown that even after reasonable levels of CD4 
counts and viral suppression of HIV have been reached, 
coinfected patients do not keep the parasite under con-
trol, even months after starting antiretroviral therapy 
[26].

Conclusion
The study showed a high frequency of relapses among 
VL/HIV coinfected patients, being associated with sple-
nomegaly, adenomegaly and elevated urea and creatinine 
levels. The clinical variables of weight loss and edema 
and the laboratory variables of anemia and thrombocy-
topenia were associated with the outcome death. These 
data demonstrate the need to include other variables in 
the predictive models of prognosis when we talk about 
coinfected patients, with the need to consider the physi-
cal examination in these models focusing on the search 

for signs and symptoms associated with severe outcomes 
such as splenomegaly, adenomegaly, weight loss, and 
edema. These data are even more important since coin-
fection is more prevalent in low- and middle-income 
countries where resources to perform complex exams 
are scarcer and where physical examination becomes a 
powerful tool to reduce recurrence and mortality in this 
population.
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