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Abstract Liposomal amphotericin B (LAmB) is the drug
of choice in Bangladesh to eliminate the burden of visceral
leishmaniasis, also known as kala-azar, a fatal protozoan
parasitic disease if left untreated. We aimed to assess
efficacy and safety of a single-dose (10 mg/kg) LAmB in
visceral leishmaniasis (VL) treatment among the visiting
children and adults in a tertiary care setting. This
prospective study includes 11 children and 19 adults with a
confirmed diagnosis of kala-azar (total 30 cases). Intra-
venous infusion of LAmB (10 mg/kg body weight) was
given to all of the patients. Clinical assessments were
conducted during treatment, before hospital discharge, and
on days 30 and 180 after treatment. Efficacy was estimated
in terms of initial cure (at day 30) and the final cure (at
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180 days). All information was recorded in a preformed
case record form and analysis was performed in SPSS 22.
The mean age was 27.13 £ 18.04 years (3—65) with male
predominance (60%). Significant regression of spleen size
was found following treatment with LAmB at 30 days and
180 days follow up visit (p < 0.05 for all). Overall, rate of
initial cure was 90% (n = 27) (child 90.9% vs 89.47%
adult) and final cure was 96.66% (n = 29) (child 100% vs
94.73% adult). Fourteen adverse events were recorded
mostly including fever and/or shivering (85.71%). No case
relapsed or were referred either due to management or
Severe Adverse Event (SAE). In real-life experience, the
LAmB treatment for visceral leishmaniasis is as safe and
effective for treatment of kala-azar patients.
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Background

Visceral leishmaniasis (VL), also known as kala-azar is one
of the seven most important tropical diseases, often being
neglected in the tropics (Sundar and Jaya 2010; Georgiadou
et al. 2015; Arenas et al. 2017; Zahra et al. 2018). At times,
case-fatality can exceed up to 10% in VL-endemic areas such
as Asia and Africa even with appropriate treatment (Bern
et al. 2005). Despite steady decline in the number of kala-
azar cases worldwide, nearly about 0.7—-1 million new cases
of leishmaniasis were identified yearly (Burza et al. 2018;
Rijal et al. 2019). More than ninety percent of the cases were
came from six countries (Bangladesh, Brazil, Ethiopia,
India, South Sudan & Sudan) and Bangladesh, India and
Nepal alone contribute 60% of the world’s annual VL burden
(Huda et al. 2014; Torres-guerrero et al. 2017). As a
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consequence, government of Bangladesh, India and Nepal
along with Bhutan & Thailand committed to eliminating this
public health problem by 2020 (World Health Organization
(WHO) 2017; Hasnain et al. 2018) Since starting of the
national kala-azar elimination program from 2008, Bangla-
desh has made significant progress and only 18 new cases
was reported by 25th June 2020 (Ghalib 2014; Kalacore
2020; Kala-Azar National Program 2020). While case
reduction is significant, to achieve the elimination threshold,
the reduction must be upheld for several years and retain its
development and maintenance phases to avoid the incidence
of recurrent VL epidemic peaks as is happening over the past
decades (Gibson 1983; Bern and Chowdhury 2006; Kalacore
2020).

There are only a few treatment options available for
kala-azar. These are; sodium stibogluconate, amphotericin
B deoxycholate, liposomal amphotericin B, paromomycin
and miltefosine (Tamiru et al. 2016). Life-threatening
toxicity or loss of efficacy or intolerable side effects profile
limits the use of Miltefosine, Paromomycin or ampho-
tericin B deoxycholate (Sundar et al. 2004, 2012; Pandey
et al. 2017). Another available drug for VL is liposomal
amphotericin B (LAmB). It has the same formulation as
amphotericin B but added with cholesterol and other
phospholipids within a small unilamellar liposome. It acts
by binding to parasite ergosterol precursors disrupting the
parasite membrane (Sundar and Jaya 2010). This modified
drug specifically reaches the targeted organs such as the
liver and therefore limits the toxicity to other organs,
unlike the conventional amphotericin B (Balasegaram et al.
2012; Pandey et al. 2017). Evidence suggests a single dose
of LAmB at 10 mg/kg IV has shown excellent results of
safety and efficacy and it has gained popularity in the
Indian subcontinent including Bangladesh (Sundar et al.
2010; Sundar et al. 2010; Mondal et al. 2014; Tamiru et al.
2016; Pandey et al. 2017). Therefore, Bangladesh govern-
ment has recommended LAmB for treatment of kala-azar
in their national guideline (National Guideline for Kala-
azar Case Management 2013). Sadly, a few reports were
published from Bangladesh about the safety and efficacy of
this drug in this indication. Therefore, this study was
conducted to assess the efficacy and safety of 10 mg/kg
LAmB (manufactured by Gilead pharmaceuticals) in VL
among the children and adults attending in Dhaka Medical
College Hospital, Bangladesh.

Materials and methods
Design, subjects and procedure of the study

This prospective study was conducted in the Department of
Medicine and Department of Paediatrics in Dhaka Medical
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College Hospital (DMCH), one of the largest capacity,
tertiary care hospitals situated in the capital (Health Bul-
letin 2018). The study duration was from January 2017 to
December 2018. After taking consent either from the
patients or parents (or guardians) of the child, all consec-
utive adult and paediatric cases (age range 3-65 years)
suspected of VL were approached for inclusion into the
study. During final inclusion, parasites found on micro-
scopy of a splenic aspirate smear or bone marrow was
considered the prime selection criteria. Exclusion criteria
included: patients who were seropositive for HIV, and had
a serious concurrent infection (e.g. TB or bacterial pneu-
monia) (Zahra et al. 2018), a serum creatinine level of
> 1.5 times the upper limit of the normal range, or have a
history of allergy or hypersensitivity to amphotericin B.
Moreover, anti-leishmanial or unlicensed investigational
treatments within 180 days, pregnant women and patient
and/or attendant refusing to give consent to take part in the
study were also excluded. Confirmed cases were awaited
up to the correction of the blood picture and then included.
Written consent was obtained in separate forms for each
invasive procedure (needle aspirate from splenic, bone
marrow or any other tissue of involvement) undertaken.
In Bangladesh, complicated kala-azar cases were refer-
red and managed in Surja Kanta Kala Azar Research
Centre (SKKRC), which is a specialized center to treat VL
relapse cases, VL cases with complications, and patients
with post-kala-azar dermal leishmaniasis (PKDL) (Ahmed
et al. 2014). DMCH deals with small numbers of cases,
particularly new cases. A total of 41 cases were approached
and 34 cases were confirmed by parasitological evidence.
Four cases were excluded, due to either concomitant
infection of HIV (n = 1), previous history of treatment
(n = 2) or due to refusal of injectable treatment (n = 1).
Kala-azar with HIV case was notified to National AIDS/
STD Control program in Bangladesh and the patients who
refused the injectable treatment was managed by oral
Miltefosine. Another two patients were managed to
according to the national guideline. Finally, a total of 30
kala-azar patients were included and prospectively evalu-
ated. All patients underwent follow up at the end of
30 days and at the end of 180 days after completion of
treatment (Fig. 1). For understating the efficacy and safety
of the test drug in according to the age variation, study
population were divided into two groups based on
chronological age cut off < 18 years. Here, patients age
< 18 were defined as children and > 18 years were con-
sidered an adult. As a result, a total of 11 children and 19
adult cases were included during the final analysis.
Structured questionnaire was used to collect the patient
details including adverse events. An adverse event was
defined as any untoward medical occurrence which follows
drug administration and which does not necessarily have a



J Parasit Dis (Oct-Dec 2021) 45(4):903-911

905

Fig. 1 Flow chart of patient
selection
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causal relationship with the usage of the drugs that
occurred within period of hospital stay. The reported
Adverse Events (AEs) were further graded according to the
Common Terminology Criteria for Adverse Events
(CTCAE) grading system (Supplementary 1). To assess the
adverse effect necessary investigations such as ECG for
arrhythmia, serum electrolytes for hypokalemia, and others
were checked and recorded. Before administration of the
test drug, baseline investigations including CBC, ECG,
chest X-ray, routine electrolyte, serum creatinine, serum
urea, urine RME etc. were performed for each patient.
Initial cure was defined as an improvement of all clinical
parameters, including an absence of fever, regression of
enlarged spleen, and return to appetite at day 30. Definitive
cure was defined as no fever along with not palpable spleen
or reduction of spleen size compared with day 30 (if spleen
size was huge at baseline), weight gain. Both definitions
comply with the National Guideline Guidelines for Kala-
azar case management (National Guideline for Kala-azar
Case Management 2013). However, in this study, presence

of parasitological evidence was not sought mostly due to
regression of spleen size.

Primary safety endpoint was death while the secondary
endpoint was occurrence of serious adverse event. All data
were recorded into the case record form (CRF) and kept in
a secure and safe place with maintaining confidentiality.
During the study period, there was no dietary restriction for
participants or any other restriction that prevented access to
healthcare.

Detailed activities of the study

Before administration of the liposomal amphotericin B,
hospital staffs were trained about management, treatment
of patients with visceral leishmaniasis, possible side effects
and adverse drug reaction and reporting system. During
enrollment, a complete medical history and physical
examination were performed (by MRK, RN and PKM).
Bodyweight (measured by Salter scale, 200 WHGYDR),
Height (with a locally made Tape height scale), was
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measured for each person. BMI was calculated as weight
(kg) divided by height (m) squared. Haemoglobin con-
centrations were measured in the biochemistry lab of
DMCH and an rK39 test (with kala-azar detect; InBios,
Seattle, WA, USA) was also conducted during enrollment.
Screening test to confirm pregnancy was done for women
in child-bearing age and excluded if positive. All partici-
pants admitted to the study sites were followed up for a
minimum of 5 days by lead author MRK. Before giving
LAmB, potential allergies to the drug were screened and
were tested by administering 1 mg of liposomal ampho-
tericin B (diluted in 12.5 mL of dextrose 5% in water with
infused upon within 15-20 min). Participants who did not
show any allergic reactions during the test were adminis-
tered a dose of 10 mg/kg of liposomal amphotericin B. The
intravenous infusion was administered over 2 h. Measure-
ments of vital parameters were recorded before their
treatment medication, every 60 min during the drug infu-
sion, at 2 h and 24 h after treatment, also at 5th day before
discharging of the patient. In case of appearance of rash
and or fever, the cases were managed by paracetamol
(500 mg for adults and 10 mg/kg for children younger than
12 years) and chlorphenamine (4 mg for adults and
1-2 mg for children younger than 12 years) either alone or
concurrently.

Statistical analyses

Continuous data was expressed as mean with standard
deviation and categorical data was expressed as frequency
with percentage. The safety analysis included calculation
of the incidence of all adverse events. Chi-square test (xz)
test and Yate’s correction were performed (where appli-
cable) during comparison of groups. p < 0.0.05 was
defined as statistically significant.

Results

A total of 30 cases (11 children and 19 adults) were
included in this study and were managed with 10 mg/kg
liposomal amphotericin B. Patients were referred from all
over the country. The district-wise distribution of the
patients is illustrated in Fig. 2.

Only 6.9% of cases lived in concrete buildings, while
remainder lived in either kacha-ghor (mud-plastered
house) or tin shed houses. Gross underweight (measured by
BMI) were present in both children and adults in 72.7%
and 73.7% cases, respectively. Other baseline characteris-
tics are described in (Table 1). Physical signs and clinical
characteristics of the newly detected kala-azar patients are
described in Table 2.
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Efficacy

After completion of the treatment, there was a remarkable
improvement of body weight, as well as significant
regression of spleen size at the 30 days and 180 days after
the treatment. The clinical parameters that indicate the
treatment effectiveness are presented in (Table 3). At
30 days, the initial cure rate was 90.9% (10 cases out of 11)
in children and 89.47% in adults (17 out of 19 cases).
However, the final cure was estimated 100% in children
and 94.73% in adults. Only one case remained positive
clinically and was successfully managed by a total dose of
15 mg/kg bodyweight injectable amphotericin B (three
injections of 5 mg/kg each over 3 days) (Fig. 3).

Safety

A total of 14 adverse events (AEs) were reported in the
study. Fever and shivering were the most commonly
reported AEs followed by a single event of anuria and back
pain. None of the patient developed nephrotoxicity,
bleeding, or any other serious AEs. All the AEs were mild
in severity (CTCAE grade 1) and resolved with assurance
and symptomatic management. No patient developed car-
diac arrhythmia or anaphylaxis. Only one patient was
febrile at 30 days follow up and only one in 6 months
follow up who was later diagnosed as enteric fever. A total
of 96% of patients improved appetite in both follow-up
reviews. The summary of AEs reported in the study is
shown in (Table 4).

Discussion

Visceral leishmaniasis (VL), also known as kala-azar, is a
neglected tropical disease that is still an important public
health problem in Bangladesh, India, and Nepal, as these
three countries contribute a significant amount of the
annual VL world burden (Hasnain et al. 2018). Contrary to
the severity, few drugs are available for its treatment and
are further limited by safety, efficacy, cost-effectiveness,
using at the peripheral level, and challenges in adminis-
tration (Sinha and Bhattacharya 2014). We conducted this
study to examine the efficacy and safety of single-dose
(10 mg/kg) liposomal amphotericin B (LAmB) in visceral
leishmaniasis treatment among the visiting children and
adults in a tertiary care setting. A total of 30 cases with VL,
comprising 11 children and 19 adults, were included in this
study. In real-life experience, our study revealed that sin-
gle-dose (10 mg/kg) liposomal amphotericin B is an
effective (overall 96.67% cure rate) and safe (no case with
severe adverse effect) treatment option for primary VL in
Bangladesh, in contrast to internationally accepted
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Fig. 2 District wise distribution
of the patients (n = 30)
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parameters for effectiveness > 95% and safety (SAE <
5%) for VL treatment (World Health Organization 2010).
Furthermore, the cure rate effectiveness was found more
among children compared to adults (100% vs 94.7%). Our
finding is corroborated with the study done by Mondal
et al. (2014), who observed that LAmB could be used in
visceral leishmaniasis with high cure rate (97% in the
intention-to-treat analysis) and good safety profile, assess-
ing the feasibility of administering single-dose liposomal
amphotericin B close to endemic villages at a rural hospital
primary health-care level. Although the findings are in
favor of the liposomal amphotericin B in the present study,
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a limitation was the small sample size, therefore caution is
needed when generalizing the findings. Kala-azar elimi-
nation program has been ongoing since 2007 and achieved
tremendous progress. A gradual decline in the number of
overall cases and referral of only a small number of cases
to the study site is responsible for the small number of
samples we found in our study.

Despite a good safety profile, a total of 14 Adverse
Events (AEs) were reported in our study, wherein fever
and/or shivering were the most common (85.71%, 12 out of
14 AEs). None of the patients developed nephrotoxicity,
bleeding, or any other serious AEs. All the AEs were mild
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Table 1 Base line characteristics of the newly detected kala-azar patients (n = 30)

Baseline characteristics Children (< 18 yrs) (n = 11)

Adults (> 18 yrs) (n = 19) Overall (n = 30)

Age (years)

Mean + SD 114 + 34

Median (IQR) 10 (8-13)
Sex

Male 6 (54.5%)

Female 5 (45.5%)
House type

Kacha ghar 6 (54.54%)

Tinshed 3 (27.28%)

Building 2 (18.18%)
BMI (kg/m?)

Mean + SD 13.8 + 1.8

Underweight 8 (72.7%)
Pulse (beat/min) 97 (66-128)

332+ 114 21 + 13.42
31 (23-44) 14(8-28)

12 (63.2%) 18 (60.0%)
7 (36.8%) 12 (40.0%)
12 (63.15%) 18 (60.0%)
6 (31.57%) 9 (30.0%)

1 (5.28%) 3 (10.0%)

175 £ 23 163 £ 2.6
14 (73.7%) 22 (73.3%)
85 (60-120) 92(60-128)

Table 2 Clinical characteristics of the study population (n = 30)

Children (< 18 yrs) (n = 11)

Adults (> 18 yrs) (n = 19) Overall (n = 30)

Physical Signs*

Fever 11 (100%)
Anaemia 11 (100%)
Jaundice 1 (9.09%)
Lymphadenopathy 0
Spleen size enlarged (cm)
Mean + SD 6.8 +34
Palpable
<5cm 5 (45.5%)
5- <10 cm 4 (36.4%)
> 10 cm 2 (18.2%)
Not palpable 0
Hepatic enlargement (cm)
Palpable
<4 cm 5 (45.46%)
4-8 cm 3 (27.27%)
> 8 cm 1 (9.09%)
Not palpable 2 (18.18%)

18 (94.73%)
18 (94.73%)

29 (96.66%)
29 (96.66%)

4 (21.05%) 5 (16.66%)
1 (5.26%) 1 (3.33%)
6.3 432 6.5+ 33
3 (15.8%) 8 (26.7%)
9 (47.4%) 13 (43.3%)
6 (31.6%) 8 (26.7%)
1(5.3%) 1 (3.3%)

4 (21.05%) 9 (30.0%)
7 (36.84%) 10 (33.3%)
4 (21.05%) 5 (16.7%)
4 (21.05%) 6 (20.0%)

*Multiple response

in severity (CTCAE grade 1) and resolved with assurance
and symptomatic management. No patient developed car-
diac arrhythmia or anaphylaxis. No case was referred due
to severe adverse events (SAEs). Only one patient devel-
oped anuria who was successfully managed by IV fluid and
returned to normal at 30 days follow up. Detailed investi-
gations were not done as the patients recovered quickly.
Patient complaints of low back pain were managed by
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paracetamol and physiotherapy. The common side effects
of fever and shivering responded to oral or per rectal
paracetamol. Only one patient was febrile at 30 days fol-
low up and only one at 6 months follow up which was later
proved as enteric fever. The patients came with high grade
temperature and we investigate the case considering it
could be a case of relapse or co-infection. Later, the
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Table 3 Comparison of clinical and lab parameters before and after treatment (n = 30)

Parameters Before treatment (BT) 1st visit (30 d) P* (BT vs 30 d) 2nd visit (180 d) P** (BT vs 180 d)
Weight (kg) 38.82 + 12.54 41.89 £ 1230 < 0.05 4493 4+ 12.03 < 0.001
Spleen size (cm below left costal margin) 6.5 £+ 3.3 278 £255 < 0.001 0.53 £ 1.30 < 0.001

*p value determined by paired t test (before treatment vs 30 days)
**p value determined by paired t test (before treatment vs 180 days)

Fig. 3 Proportion of initial cure
and final cure among the kala-
azar cases (n = 30) 102.00%
100.00%
98.00%
96.00%

94.00%

90.90%

92.00%

% of cure

90.00%
88.00%
86.00%

84.00%
Child

Proportion of Initial and Final cure among the patients

100%

96.66%
94.73%

90%

Overall

89.47%

Adult

M Initial cure  ®Final cure

Table 4 Adverse events and Fever and appetite during the follow up (n = 30)

Adverse effects Number of positive patients

CTCAE Grade

Children (< 18 yrs) (n = 11)

Adults (> 18 yrs) (n = 19)

Overall (n = 30)

Fever 4
Shivering 2
Anuria 0
Back pain 0
Fever
Before treatment 29
1st visit (after 1 month) 1
2nd visit (after 6 months) 1
Appetite improvement
1st visit (after 1 month) 29
2nd visit (after 6 months) 29

3 7(23.3%) 1
3 5 (16.7%) 1
1 1(3.3%) 1
1 1(3.3%) 1
96.66

3.33

3.33

96.66

96.66

isolation of the Salmonella typhi in blood culture proved
the case as typhoid fever.

However, medical staff should be skilled in the man-
agement of reported adverse effects before the start of
treatment. As any reaction of Liposomal amphotericin B
needs to be label as severe reaction according to WHO
SEARO guideline (World Health Organization 2010),
these adverse reactions need to be taken seriously. Hence

the allergic tests before giving the intravenous infusion are
recommended and should be made as early as possible as it
can also help to predict the anaphylaxis.

Though we did not get any case of relapse, yet previous
reports from Bangladesh (Lucero et al. 2015) and India
(Burza et al. 2014) found spleen size on discharge as a risk
factor for VL relapse. We found a marked reduction of
spleen size of VL patients after 1 and 6 months of
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treatment (mean size 2.78 and 0.53 cm respectively)
compared to enrollment measurements (6.5 cm) and the
spleens became non-palpable. This is concordant with that
of Sinha et al. (2010).

Therefore, spleen size may be a good indicator of cure
as severe VL disease (Veress et al. 1977; Malla and
Mahajan 2006; Stanley and Engwerda 2007). Hence, a
follow-up period of 6 months is required to capture the
majority of VL relapse cases based on these easily-mea-
sured clinical parameters which could be incorporated in
VL treatment protocol in limited-resource settings.

However, our study has some limitations. Firstly, a
small sample size due to a decreasing number of kala-azar
patients in Bangladesh with very few referrals to the study
site. Secondly, long term follow-up data regarding safety
and efficacy was not recorded. Lastly, we have no scope to
evaluate the effectiveness of single-dose LAmB for
relapsed cases of VL.

Conclusion

In real-life settings, treatment response of single-dose
liposomal amphotericin B against visceral leishmaniasis is
as effective and safe as in controlled settings. Therefore,
the present recommendation of WHO for its use as a first-
line drug for visceral leishmaniasis in Southeast Asia is
supported by these results.
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