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Background. Post-kala-azar dermal leishmaniasis (PKDL) is a dermal complication of visceral leishmaniasis. Oral miltefosine
(MF) is the first-line treatment for PKDL patients in South Asia. This study assessed the safety and effectiveness of MF therapy after
12 months of follow-up to explore more precise data.

Methods. In this observational study, 300 confirmed PKDL patients were enrolled. MF with the usual dose was administered to
all patients for 12 weeks and followed up for 1 year. Clinical evolution was recorded systematically by photographs at screening and
at 12 weeks, 6 months, and 12 months after treatment onset. Definitive cure consisted of disappearance of skin lesions with a
negative PCR at 12 weeks or with >70% of lesions, disappearing or fading at 12-month follow-up. Patients with reappearing

clinical features and any positive diagnostics of PKDL during the follow-up were considered as nonresponsive.

Results.

Among 300 patients, 286 (95.3%) completed 12 weeks of treatment. The per-protocol cure rate at 12 months was 97%,

but 7 patients relapsed and 51 (17%) were lost to 12-month follow-up, resulting in a final cure rate of only 76%. Eye-related adverse
events were noted in 11 (3.7%) patients and resolved in most (72.7%) within 12 months. Unfortunately, 3 patients had persistent
partial vision loss. Mild to moderate gastrointestinal side effects were seen in 28% patients.

Conclusions.

Moderate effectiveness of MF was observed in the present study. A significant number of patients developed

ocular complications, and thus MF for treatment for PKDL should be suspended and replaced with a safer alternative regimen.
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Post-kala-azar dermal leishmaniasis (PKDL) is a dermal compli-
cation of visceral leishmaniasis (VL), which is caused by the
Leishmania donovani parasite and transmitted by phlebotomine
sandflies [1]. The prevalence and severity of PKDL vary in sever-
al aspects between geographical regions. In the Indian subconti-
nent, only 2%-17% of treated VL patients develop PKDL. It is
generally reported between 6 months to 3 years after cured VL
and presents with hypopigmented macules, papules, or nodules
on the face and other body parts. Macular lesions are most com-
mon, followed by polymorphic lesions [2]. Around 20% of pa-
tients manifest with more severe papular or nodular skin
lesions, and spontaneous cure does not occur [1]. Considering
the fact that the parasites within PKDL lesions are an important
reservoir for the transmission of infection that sustains VL [3, 4],
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it is of paramount importance for public health reasons to
achieve control of VL by eliminating these PKDL reservoirs
with early detection and treatment to prevent future VL epidem-
ic resurgence. Traditionally Indian PKDL was treated with pen-
tavalent antimonials for up to 120 days or amphotericin B
deoxycholate for up to 60 infusions [5]. These long and arduous
regimens resulted in poor compliance and incomplete treatment.
Furthermore, the amphotericin B regimen required hospitaliza-
tion of patients for 3-4 months. Drug-induced serious adverse
reactions were common [2].

Miltefosine (MF; hexadecylphosphocholine), the phospho-
lipid derivative initially developed as an anti-cancer drug, is
the leading orally administrable anti-leishmanial drug available
for the treatment of VL, first licensed in India in 2002 [6]. It was
initially introduced as the drug for VL elimination program in
India; however, due to safety concerns and its teratogenic po-
tential, it was replaced by single-dose liposomal amphotericin
B (LAmB) as the treatment of choice in 2013 [7]. MF was
used for the treatment of PKDL for the first time in 2006 [8].
Besides this, moderate efficacy has also been reported for VL
in East Africa [9]. Currently, MF for 12 weeks, in the usual daily
doses, is the recommended first-line treatment for PKDL in
India, Nepal, and Bangladesh [10]. The major side effects are
related to the gastrointestinal tract. Some recent reports suggest
a substantial increase in relapse rate by up to 15% in MF mono-
therapy [11]. However, standard treatment and duration for
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Indian PKDL are needed to achieve more therapeutic effective-
ness and safety. Therefore, our objective was to evaluate the ef-
fectiveness and safety of this 12-week-long MF treatment of
PKDL after 12 months of follow-up, employing the currently
recommended national treatment protocol, and routine out-
comes from patients being treated with the approved regimen,
with more in-depth safety follow-up and analysis.

PATIENTS AND METHODS

Study Design and Duration

This was an observational study conducted at the Kala-Azar
Medical Research Center, Muzaffarpur, the field site of the
Institute of Medical Sciences, Banaras Hindu University.
Patients with PKDL were recruited from June 2016 to
September 2021 and followed up for 1 year.

Methodology

Patients with suspected PKDL having skin lesions were exam-
ined and investigated for diagnosis. A detailed medical history
and demography were noted. All patients were tested for anti-
bodies against rK39 antigen using an immunochromatographic
rapid strip test (InBios, Seattle, Washington). Slit-skin smear
was done to demonstrate amastigotes of Leishmania infection.
Polymerase chain reaction (PCR) with skin tissues and blood
was carried out in patients with negative skin smears to confirm
the diagnosis. DNA isolation from skin and blood was per-
formed using QIAamp tissue and blood DNA extraction
Mini Kit (Qiagen, Hilden, Germany), according to the manu-
facturer’s instructions. The parasite detection by PCR was
done using L donovani species-specific primers, and the meth-
odology was performed as described elsewhere [12]. Moreover,
along with clinical assessment, relevant investigations were per-
formed to evaluate treatment efficacy and safety at baseline and
follow-up. Parasitological examination was done at the end of
treatment. The sample size for evaluating the anticipated cure
rate of 95% was computed at 5% level of significance with an
absolute precision of 2.5%; 292 subjects were needed [13] and
a sample size of 300 was selected.

Inclusion and Exclusion Criteria

All confirmed PKDL patients of either sex and any age, with or
without a history of VL, were included in the study. Informed
written consent was taken from each adult participant and par-
ents of patients aged <18 years. The following patients were ex-
cluded from the study: (1) those with anemia (hemoglobin
<5.0 g/dL), leukopenia (total leukocyte count <2.5 X 10°/L),
or thrombocytopenia (platelet count <50 X 10°/L); (2) those
with hepatic dysfunction (serum bilirubin >2 times the upper
limit of normal [ULN], liver enzymes >3 times the ULN, or
chronic liver disease; (3) those with renal dysfunction (serum
creatinine >1.5 times the ULN); (4) those with cardiac

dysfunction (heart failure, past or recent myocardial infarction,
or cardiomyopathy); (5) those with evidence of any active tu-
berculosis or major infections, or history of any anti-
leishmanial drug within the last 12 weeks; (6) those with any
immunocompromised state (eg, human immunodeficiency vi-
rus, solid or blood malignancy, organ transplant recipients); (7)
pregnant women, lactating mothers, or women refusing con-
traception for the duration of treatment and 3 months after
the end of treatment; and (8) any participant refusing consent.

Main and Alternative Treatment

As per hospital policy and government recommendations, oral MF
was given to patients after meals with a target dose of 2.5 mg/kg/
day for children aged 2-11 years; 50 mg/day for patients aged
>12 years and >25 kg body weight; and 100 mg/day (in divided
doses) for patients aged >12 years and >25 kg body weight. One
patient received MF 150 mg/day as per instruction of the
Control Program [14]; subsequently, this policy was withdrawn.

Most patients of childbearing potential readily accepted to prac-
tice contraception for the desired period. Contraception in women
was ensured by using injectable long-acting contraceptives.

MF was administered after meals for 12 weeks. As most gas-
trointestinal adverse events (AEs) due to MF commonly occur
at the beginning of the treatment, patients were hospitalized for
the first 4 weeks for close observation and AEs were monitored.
Patients were then discharged on medication for the rest of the
treatment period. After discharge from the hospital, they were
assessed at every 2 weeks for consumption of MF pills by return
of empty strips for drug compliance. The number of pills taken
was calculated by subtracting the count of the number of pills
remaining from the total number of pills dispensed. Patients
were monitored closely for AEs by telephonic contacts supple-
mented by visits to their residences. For AEs, the Common
Toxicity Criteria of the National Cancer Institute were applied
[15]. In patients with toxicity of grade >3, the treatment was
discontinued, and alternative treatment was offered to these pa-
tients. The alternative treatment was amphotericin B deoxy-
cholate with 1 mg/kg for 3 courses of 20 days, each with a
drug-free interval of 20 days between the treatment courses [5].

Case Definitions
During follow-up, all patients were examined clinically and in-
vestigated accordingly for any AEs and changes in lesions or
emergence of new lesions from day 1 of the study till a follow-up
of 1 year. Clinical evolution was recorded systematically by the
investigators via comparison of photographs, captured at stan-
dardized conditions (light, distance, exposure, etc) at screening
and at 12 weeks, 6 months, and 12 months after treatment onset.
Characterization of skin lesions as macular, nodular, and poly-
morphic was based on physical examination by the investigators.
Patients were considered to be cured if skin lesions disappeared
completely with flattening of nodules and disappearance of
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macules with a negative PCR at 12 weeks after the onset of the
treatment or if there was an improvement, with >70% of lesions
disappearing or fading at the end of the 12-month follow-up.
Patients were labeled nonresponsive if there were persistent signs
and symptoms or the appearance of new lesions at 30 days of MF
therapy. Relapse was defined as a patient with an initial cure but
reappearing clinical features and any positive diagnostics of
PKDL during the follow-up period [11]. In nonresponsive pa-
tients, patients with AEs requiring discontinuation of MF, or re-
lapsed patients, alternative amphotericin B deoxycholate
treatment was offered to them. Analysis of final cure was calculat-
ed using intention-to-treat (ITT) analysis considering all enrolled
participants in the analysis, whether they dropped out or not.
Conversely, in a per-protocol analysis, only those patients who
strictly adhered to the study protocol were included.

Statistical Analysis

The statistical analysis was performed using SPSS software, ver-
sion 23.0 (IBM Corporation Armonk, New York). Simple de-
scriptive statistics were used. Mean + standard deviation was
used to summarize quantitative variables, and frequency (with
percentage distribution) for categorized variables. The statistical
analysis was carried out for various categorical parameters using
the i test and Fisher exact test. Student ¢ test and Mann-Whitney
U test were performed to compare 2 groups of mean or median.
For paired samples, Student paired ¢ test was used. P value <.05 is
considered statistically significant.

RESULTS

Demographic and Clinical Characteristics

A total of 300 patients with confirmed PKDL were included in
this study. Patients were treated with MF and followed up for 1
year. One hundred sixty-eight (56%) patients were male. Skin
lesions were characterized as macular (212 [71%] patients),
nodular (38 [13%]), or polymorphic (50 [17%]) (Table 1).

Laboratory Characteristics

Among diagnostics, anti-rK-39 antibody was positive in 296
(98.7%) patients. On microscopy, 33 (11%) patients were skin
smear positive. In smear-negative patients, PCR was done in
skin and blood, with positive results in 207 (69%) and 179
(59.7%) patients, respectively. Laboratory parameters of all pa-
tients at baseline and follow-up are summarized in Table 1.

Drug Safety and Efficacy Data

In total, 91 of 300 (30.3%) patients experienced AEs. The most
common AEs were gastrointestinal in 84 (28%), and these in-
cluded vomiting in 66 (22%) patients, loose stool and abdomi-
nal discomfort in 13 (4.3%) patients each, loss of appetite in 6
(2.0%) patients, or a combination of these events. Eleven (3.7%)
patients experienced eye-related AEs, among which blurred vi-
sion was most common (10 of 11 [91%]) patients. These com-
plications were more frequent in females (7/11 [63.6%]). The
mean duration of developing vision problems was 64 days
from the start of the treatment (range, 13-97 days). In most pa-
tients (8/11 [72.7%]), the visual deficiencies resolved complete-
ly within 30-180 days, with a mean of 94 days. In the remaining
3 patients, 2 recovered partially and 1 had partial vision loss in
both eyes. MF treatment was stopped in 7 patients, and the re-
maining 4 had completed 12 weeks of treatment before devel-
oping the visual problem. In August 2018, before the MF ocular
toxicity was known, 1 patient, after complete recovery of vision
loss, was rechallenged with MF treatment, leading to the recur-
rence of vision loss. Stoppage of the drug resulted in vision re-
covery. Other AEs were noted in 26 of the 300 (8.7%) patients
(Table 2).

Among the 300 patients, 286 (95.3%) completed 84 days of
MF treatment. Of the remaining 14 (4.7%) patients, 9 were
switched to amphotericin B deoxycholate treatment due to 2
patients (0.7%) not responding to MF and 7 (2.3%) for ocular
toxicity of MF. By per-protocol calculations, the cure rate at
12 months of follow-up was 97% (228/235 patients; 95% ClI,

Table 1. Clinical and Laboratory Data at Baseline and Follow-up

Characteristic Baseline EOT At 12-mo Follow-up Baseline vs EOT, P Value Baseline vs 12 mo, P Value
Age, y 28.03 +17.66

Male sex, No. (%) 168 (56)

Type of lesions, No. (%)

Macular 212 (70.7)

Nodular 38(12.7)

Polymorphic 50 (16.6)
Weight, kg 45.85 + 15.86 4573 +15.51 48.01 +15.61 0.274 <0.001
BUN, mg/dL 8.63+2.81 9.42+2.34 9.35+1.82 <0.001 0.002
Hb, g/dL 12.65+1.90 12.72+1.64 13.13+1.16 0.462 <0.001
WBC count, x10° cells/L 8729 9.3+2.82 8717 <0.001 0.211
Creatinine, mg/dL 0.82+0.20 0.88+0.21 0.87 +£0.59 <0.001 0.163
SGPT, IU/L 30.53 + 16.07 30.78 +18.52 27.94 +10.11 0.829 0.008

Data are presented as mean + standard deviation unless otherwise indicated.

Abbreviations: BUN, blood urea nitrogen; EOT, end of treatment (12 weeks); Hb, hemoglobin; SGPT, serum glutamic pyruvic transaminase; WBC, white blood cell.
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Table 2. Adverse Events (N = 300)

Adverse Event No. (%)
Eye related 11 (3.7)
Blurred vision 8(2.7)
Red eye 2 (0.66)
Eye pain 2 (0.66)
Watery eye 1(0.33)
Gastrointestinal related 84 (28)
Nausea/vomiting 66 (22)
Loose stool 13 (4.3)
Abdominal discomfort 13 (4.3)
Loss of appetite 6(2)
Other 26 (8.7)
Body pain 10 (3.3)
Weakness 7(2.3)
Giddiness 4(1.3)
Headache 3(1)
Abnormal behavior 2 (0.66)
Burning sensation of body 2 (0.66)

.94-.99). Relapse was reported in 7 (2.9%) patients and 51
(17%) were lost to 12-month follow-up (Figure 1). Thus, by
ITT analysis, the cure rate was only 76% (228/300 patients;
95% CI, .71-.81).

DISCUSSION

PKDL is predominantly reported from East Africa and the
Indian subcontinent. In India, the endemic areas are Bihar,
Jharkhand, West Bengal, Assam, and Uttar Pradesh. PKDL cu-
res spontaneously in the majority of patients in Sudan but rare-
ly in India [2]. In the present study, there was no history of past
VL in 19 of 300 (6.33%) patients with PKDL, which is similar to
earlier reports [16].

It is well recognized that PKDL patients hold grave signifi-
cance for the possibility of setting off a new epidemic of VL.
In the absence of physical disability, PKDL patients are reluc-
tant to seek treatment, despite having the condition for years.
They want treatment only for cosmetic reasons. They continue
to harbor the parasites and are infectious for a long duration
[17]. There is evidence from several old and recent publications
in which patients with PKDL have been identified as the origin
of the resurgence of VL [18, 19]. In recent xenodiagnosis stud-
ies from India [4] and Bangladesh [20], large proportions of
PKDL patients (54%-80%) transmitted L donovani infection
to sandflies. These findings underscore the significance of early
diagnosis and effective treatment in obliterating these infection
reservoirs [17].

There was an immediate need to find a safer regimen for
treating PKDL compared with existing toxic, expensive,
drawn-out sodium stibogluconate or amphotericin B deoxy-
cholate [5]. For the treatment of PKDL, 12 weeks of MF, recom-
mended by the World Health Organization, was based on only

1 multicenter study, on the evidence generated from a small
sample size (18 patients treated at 3 centers). In that study, pa-
tients with macular lesions, who constitute the majority of pa-
tients with PKDL, were excluded [21]. In the current study, a
moderate efficacy of MF (76%) was observed with ITT calcula-
tions as a significant proportion (17%) of patients were lost to
12-month follow-up (Figure 1).

Miltefosine Monotherapy

In recent years, a greater focus on PKDL has led to many drug
trials to find safe and short-duration treatments for PKDL in
South Asia. Ramesh et al studied oral MF on 26 PKDL patients
in doses of 50 mg thrice daily for 60-90 days with a 1-year
follow-up. They concluded initially that there was no relapse,
and good safety and high efficacy, with an initial and final
(12-month follow-up) cure rate of 96% (95% CI, 79%-99%)
[22]. However, a few years later, in another article by the
same group, which included all patients reported in their earlier
2011 publication [22], a decline in the efficacy of MF for the
treatment of PKDL was reported with a relapse rate of 15%
(11/73) [11].

In another randomized trial from India, 100 PKDL patients
were grouped into 2 arms, either to receive LAmB in a total
dose of 30 mg/kg administered over 3 weeks or MF 2.5 mg/
kg or 100 mg/day for 12 weeks. After 12 weeks of treatment,
MF was found to be more efficacious (cure rate, 86.9%) than
LAmB (cure rate, 74.5%) [23].

A single-arm open-label trial of MF on 27 PKDL patients
with a treatment duration of 12 weeks versus 16 weeks showed
efficacy of 57% and 100%, respectively. The study concluded
that a 16-week course of MF may be reliable in curing PKDL;
no ophthalmic toxicity was reported, possibly due to the small
sample size [24].

LAmB Monotherapy
In patients with PKDL, LAmB, in a total cumulative dose of
30 mg/kg over 3 weeks, led to serious hypokalemia and rhabdo-
myolysis in a significant number of patients in Bangladesh [25].
Another study from Bangladesh included 280 PKDL patients
and treated them with LAmB (15 mg/kg), given in 5 biweekly
infusions of 3 mg/kg. It showed that this short-course LAmB
regimen was safe and effective, and a complete or major im-
provement of lesions was seen in 245 patients (89.7%); 213
(78.0%) were considered completely cured for PKDL [26].

Multidrug Therapy

In a small comparative study from India, 16 PKDL patients
each were treated either with MF (100 mg/day for 90 days) or
MF (100 mg/day for 45 days) and LAmB (3 infusions of
5 mg/kg). Patients on combination therapy achieved 100%
cure, with no relapse [27].
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Treatment of post—kala-azar dermal leishmaniasis (PKDL) with miltefosine. Study flowchart, from patient enrollment to final 12-month follow-up.

In another, just completed, multicenter trial from India and
Bangladesh, a combination of LAmB (20 mg/kg) and MF (du-
ration of 3 weeks) has been compared with LAmB alone
(20 mg/kg over 15 days), and final results are likely to be pub-
lished soon [28]. Results of this study might provide insight
into an alternative safe and effective treatment for PKDL.

In the present study, safety was a matter of great concern; 11
of the 300 patients (3.7%) developed symptoms of ocular toxic-
ity. Visual blurring and loss of vision were observed in these pa-
tients. After the stoppage of the drug, there was complete
recovery of vision in all but 3 patients. Unfortunately, these 3
patients had persistent partial loss of vision. The mean duration
of onset of ocular symptoms was 61 days after the start of MF
treatment. Most (10/11 [91%]) patients developed ocular toxic-
ity after 40-97 days after the start of treatment, barring 1 pa-
tient who developed eye symptoms only after 13 days of
therapy; however, this patient received a higher daily dose
(150 mg) [14]. Our first patient with MF ocular toxicity, after
complete recovery of vision loss, was erroneously rechallenged
as the causality between MF and ocular toxicity was not estab-
lished then, and this led to the recurrence of vision loss.
Fortunately, stoppage of the drug resulted in complete vision
recovery. On reviewing the literature, ocular AEs related to
MF were reported in 4 patients, 1 each from 4 treatment centers
[29]. The ocular toxicity of MF is a serious issue. Though MF
has been in use for the last 20 years and during this period sev-
eral hundred thousand patients with VL have been treated with
this drug, ocular toxicity has not been reported, but the dura-
tion of treatment was 28 days. MF treatment for a long duration

appears to result in ocular toxicity in a significant proportion of
patients, and it can occur even earlier with higher doses.

As expected with MF treatment, gastrointestinal AEs were
the commonest AEs, but these were mild in most patients.
Mild to moderate hepatic dysfunction was reported in 9% of
patients. A mild increase in serum creatinine levels was also ob-
served in 1% of patients. These AEs were mild and did not re-
quire any treatment. In the literature, there are reports of
MF-related elevated serum aminotransferase and creatinine
levels, which were mostly mild and reversible [30, 31].

Overall, the 12 weeks of treatment of oral MF was reasonably
well tolerated, with the majority of AEs being gastrointestinal
(eg, nausea, vomiting, and diarrhea). However, these symptoms
were mild and subsided spontaneously or by the treatment of
symptoms as described in previous studies [30, 31].

In conclusion, there is a need to seriously reconsider MF for
the treatment of PKDL. Good results from LAmB monotherapy
have been observed. Combination of 2 drugs with shorter treat-
ment duration (eg, LAmB in combination with MF for 3-4
weeks) could be an alternative. Short duration of MF therapy
should be safe while avoiding its serious toxicities, would im-
prove compliance, and is likely to reduce the cost of treatment
substantially. Until results of the clinical trials using such alter-
native ways of treatment of PKDL are available, use of the cur-
rent MF regimen should be suspended and replaced with either
LAmB monotherapy or a combination of LAmB and MF as
soon as possible. Good treatment options for PKDL that are
safer, shorter, and economical would prove important in the
elimination initiative of VL/PKDL in the Indian subcontinent.
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Notes

Patient consent. The study was approved by the Ethics Committee of
Kala-azar Medical Research Center. Informed and written consent was tak-
en from each eligible patient or the patient’s parents if their age was <18
years.

Potential conflicts of interest. All authors: No reported conflicts.
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