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Inadequacy of 12-Week Miltefosine Treatment for Indian Post-Kala-Azar Dermal Leishmaniasis
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Abstract. Post-kala-azar dermal leishmaniasis (PKDL) is a chronic dermatosis that generally occurs after apparent
cure of visceral leishmaniasis caused by Leishmania donovani. In view of the prolonged treatment regimens necessary
for PKDL, noncompliance is a major limitation; an optimal regimen is yet to be defined, but 12 weeks of therapy with
miltefosine is generally recommended. We performed a single-arm open-label trial of miltefosine administered daily for
16 weeks in 27 patients in Kolkata with PKDL. After 4 weeks of treatment, nine patients were lost to follow-up
because of unacceptable side effects, including severe abdominal pain, nausea, and vomiting. Of the 18 remaining
patients, seven completed 12 weeks of therapy and 11 completed 16 weeks of therapy. Three of the seven who received
12 weeks of therapy and none of the 11 who received 16 weeks of therapy experienced disease relapse. Our results
suggest that a 16-week course of miltefosine is required for reliable cure of PKDL. Further, the study highlighted the
urgent need for a multicentric randomized controlled trial of 12 versus 16 weeks of treatment with miltefosine for
PKDL so as to achieve the goal of elimination of leishmaniasis in south Asia.

Post-kala-azar dermal leishmaniasis (PKDL), a chronic
dermatosis appears in 5–10% and over 60% of apparently
cured cases of visceral leishmaniasis (VL or kala-azar) in south
Asia and east Africa, respectively. On the basis of their clinical
features, patients with PKDL in south Asia can be broadly
categorized into two variants namely, polymorphic, where
hypopigmented macules, papules/plaques, and/or nodules are
present, or macular, where patients primarily present with
hypopigmented macules.1 The disease acquires greater clinical
relevance in south Asia as, in the absence of a zoonotic
transmission, these patients are the proposed reservoirs for
VL.2 To achieve the World Health Organization (WHO) target
of elimination of VL by 2015 (annual incidence of less than
one per 10,000 population) in south Asia, eradication of
leishmaniasis has become a national priority (http://www.who
.int/tdr/news/2012/vl_elimination/en/). Treatment of PKDL is
a challenge for clinicians especially for macular PKDL, since
the endpoint of therapy cannot be precisely defined making
one dependent on resolution of clinical features.
Sodium antimony gluconate (SAG) was the mainstay of

therapy of PKDL; however, the protracted treatment dura-
tion along with an increasing incidence of resistance to
SAG3 has led to its steady decline. Alternatives include
miltefosine and Amphotericin B, the former being recom-
mended since 2012 by the WHO as the first line of therapy,
for 12 weeks, the administration being age-dependent dose
(Report of a WHO consultative meeting, 2012 http://apps
.who.int/iris/bitstream/10665/78608/1/9789241505215_eng.pdf).
This recommendation is supported by an open-label, ran-
domized, parallel group multicentric trial with miltefosine
(100 mg/day, per oral) for 12 and 8 weeks of therapy that
translated into cure rates ranging from 61% to 88% (95%
confidence interval [CI]) and from 53% to 90% (95% CI),
respectively.4 Furthermore, miltefosine as compared with

SAG triggered a more robust Th1 response in Indian PKDL,
reinforcing its immunological superiority.5

From 2008 onward, patients (N = 27) who presented with a
strong clinical suspicion of PKDL were recruited from the Der-
matology Outpatient Department, School of Tropical Medi-
cine, Kolkata and Institute of Postgraduate Medical Education
and Research, Kolkata. Diagnosis was based on the presence
of symmetrically distributed erythematous papules/plaques/
nodules and/or hypopigmented macules mostly occupying the
face (muzzle area) followed by trunk and extremities, along
with a suggestive history of cured VL. PKDL was confirmed
by polymerase chain reaction (PCR) of internal transcribed
spacer 1 (ITS1) region of Leishmania sp., rK39 strip test along
with the presence of antileishmanial antibodies and Giemsa
staining of lesional biopsies.6

Miltefosine (Capsule Impavido® 50 mg; Paladin Therapeu-
tics, Quebec, Canada) was administered orally in a daily single
dose of 100 mg/day (body weight ≥ 25 Kg) or 50 mg/day (body
weight < 25 Kg) or 2.5 g/kg/day (aged 2–11 years). All patients
were treated for 16 weeks unless treatment-emergent side
effects limited further therapy; in case of polymorphic PKDL,
therapy was terminated earlier, if there was complete resolution
of papulo-plaques/nodules (N = 3). Punch biopsies from skin
and peripheral blood were collected at disease presentation
and thereafter every 4 weeks till completion of treatment; there-
after, biopsies were cultured every 3 months for 1 year (N =
11). The study received approval from the Institutional Ethics
Committee of the School of Tropical Medicine, Kolkata, and
Institute of Post Graduate Medical Education and Research,
Kolkata; all treatment-emergent adverse events were treated.
Lesional parasite load was measured by real-time PCR (RT-

PCR) using a standard curve, generated from serially diluted
Leishmania donovani promastigotes (ranging from 1 × 105 to 1)
added to blood from a healthy control. DNA was extracted
using a QIAmp DNA Mini kit (Qiagen, Hilden, Germany) and
subjected to RT-PCR using the Applied Biosystem SYBR
Green QPCR Master Mix in Applied Biosystem Step One Plus
(Applied Biosystems, Foster City, CA). A fragment of 116 bp
of L. donovani kDNAwas amplified by RT-PCR using a primer
set (forward 5′-CCTATTTTACACCAACCCCCAGT-3′ and
reverse 5′-GGGTAGGGGCGTTCTGCGAAA-3′).7 Template
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DNA (5 μL) was added to a 20 μL reaction mixture contain-
ing SYBR Green Master mix and 400 nM of each primer. The
parasite load was extrapolated from the standard curve and
quantified as number of parasites per μg genomic DNA used
as template.
All the 27 patients with PKDL were included in this study,

their median age being 30.0 (10.0–60.0) years and male
female ratio, 24:3; majority (22/27, 81.48%) were polymorphic
while five (18.5%) were macular, concordant with published
data.1 All patients tested positive for ITS-1 PCR, rK39 strip
test, enzyme-linked immunosorbent assay (ELISA) for anti-
leishmanial antibodies, and Leishman–Donovan bodies were
identified in Giemsa-stained sections of polymorphic PKDL.
After 4 weeks of treatment, 9/27 were lost to follow-up and

were not considered for analysis; eight of them had polymorphic
lesions and one had macular lesions (Table 1). They were
contacted by telephone and counseled regarding the importance
of complete treatment but declined therapy, owing to unaccept-
able side effects, namely, severe abdominal pain (N = 6), nausea,
and vomiting (N = 3, Table 1).
In the 18 patients who were analyzable, 11 completed

16 weeks of therapy that translated into disappearance of
papulo-plaques or nodules, whereas seven completed 12 weeks
of therapy, of whom, three relapsed (Table 1). Among the 11
who completed 16 weeks of therapy, majority were polymor-
phic (N = 9) and a minority showed macular lesions (N = 2);
till date, none have relapsed (Table 1). Among the seven who
completed 12 weeks of therapy, five were polymorphic and two
were macular; in the five with polymorphic PKDL, two showed
complete resolution of symptoms, hence therapy was termi-
nated; they are yet to show signs of relapse. Among the
remaining three patients from this group one developed a cere-
brovascular accident (CVA) necessitating termination of treat-
ment; this patient showed a flare-up of existing lesions after a
quiescent period of 39 months while in two patients with poly-
morphic PKDL, therapy was limited to 12 weeks as they devel-
oped intractable nausea, vomiting, and upper abdominal pain
that could not be managed with proton pump inhibitors,
sucralfate, and gastrokinetics. Both relapsed after 17 months
characterized by the appearance of widespread hypopigmented
macules. Kaplan–Meier survival plots were constructed for the
two treatment arms (12 and 16 weeks) and compared by log-
rank test; data of subjects (N = 9) who did not complete treat-

ment were censored. There were no relapses with the 16-week
treatment, whereas with 12-week treatment, there were three
relapses, the median time to relapse exceeding the total obser-
vation period using log-rank test. The relapse experience was
significantly different (P = 0.019) in favor of 16-week treat-
ment (Figure 1).
Antileishmanial antibody titer is known to persist for years

after cure and therefore antigen-based studies are accorded
greater importance. Among the antigen-based studies, PCR is
considered as more sensitive than microscopy.8 At active dis-
ease, all the 18 analyzable patients were positive but became
negative for ITS1-PCR after 4 weeks of treatment. To validate
this, we selected another region (116-bp fragment of the
minicircle kDNA) of L. donovani and performed normal PCR
and RT-PCR (40 cycles), based on the kDNA copy number
being higher in Leishmania parasites, the latter being consid-
ered more sensitive than ITS1-PCR8; here too, PCR was nega-
tive after 4 weeks of treatment.
The three patients who relapsed after 12 weeks of therapy

were diagnosed by PCR and ELISA for antileishmanial
response and further treatment is planned with Amphotericin B.

TABLE 1
Study population

No relapse (N = 15) Relapse/flare-up (N = 3) Discontinued therapy (N = 9)

Age, years median (range) 32.0 (10.0–60.0) 18.0 (18.0–30.0) 25 (13.0–47.0)
Sex ratio, M:F 14:1 2:1 7:2
Lesion type
Polymorphic 13 3 8
Macular 2 0 1

Interval between cure of VL and onset of PKDL (median years, range) 1.0 (0.6–42.0) 10.0 (1.0–40.0) 3.0 (0.75–10.0)
Disease duration from onset of PKDL till receiving treatment

for PKDL (median years, range)
6.0 (0.5–21.0) 7.0 (2.0–11.0) 2.5 (0.25–11.0)

Treatment with miltefosine
4 weeks 0 0 9§
12 weeks 4 3‡ 0
16 weeks 11 0 0

Follow-up period (median months, range) 63.0 (41.0–78.0)* 17.0 (17.0–39.0)† Not applicable
PKDL = Post-kala-azar dermal leishmaniasis; VL = visceral leishmaniasis.
*Disease-free period.
†Lag period between stoppage of treatment and relapse/flare-up.
‡Therapy stopped because of cerebrovascular accident (N = 1) or severe abdominal pain/vomiting (N = 2).
§Declined therapy due to severe abdominal pain/vomiting.

FIGURE 1. Kaplan–Meier survival plots indicating relapse experi-
ence in the two treatment arms. There were no relapses in 11 cases
that completed 16 weeks of treatment (stippled line) whereas 3/7 cases
relapsed after 12 weeks of treatment (solid line).
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Parasite load, that is, number of parasites per microgram of
genomic DNA of these three patients at presentation were
10,887, 7,200, and 592 while at the time of relapse, it was 8,505,
2,845, and 36,666, respectively.
This case series highlights the fact that prolonged treat-

ment with miltefosine is associated with gastrointestinal dis-
turbances (abdominal pain, nausea, and vomiting) that led
to a substantial number of patients not being accorded 16-
week therapy. The CVA occurring in one patient was “pos-
sibly” because of miltefosine; causality association being
determined by “Naranjo adverse drug reaction probability
scale.” This single “severe” incidence (Level 5 on Hartwig’s
severity assessment scale) should act as a whistle-blower for
clinicians to monitor the risk factors for CVA while receiving
miltefosine. Our study emphasizes the need to define the end
point of therapy, which to date is yet to be precisely defined.9

It strongly advocates the urgent need for a multicentric trial of
the existing 12 weeks versus 16 weeks of treatment with
miltefosine, so as to achieve the goal of elimination of leish-
maniasis in south Asia.
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