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Abstract. Post kala-azar dermal leishmaniasis (PKDL) is a skin manifestation which usually appears after visceral
leishmaniasis. It is now proved that PKDL patients serve as a reservoir for anthropometric leishmanial transmission.
Hence, to achieve the kala-azar elimination target set by theWorld Health Organization in the Indian Subcontinent, PKDL
cases should be given priority. The goal of treatment for PKDL should be early reepithelizlization and rapid cure, but
unfortunately this hasbeendifficult to achieve, especially for patientswith severe lesions. Therefore,wedescribe here four
cases of PKDL who had widespread nodular and macular lesions and were treated with two cycles of LAmB doses with
20mg/kg body weight divided into four equal doses (each dose contains 5mg/kg) administered every alternate day. This
treatment schedule achieved 100% treatment success with the minimal safety concern.

BACKGROUND

Post Kala-azar Dermal Leishmaniasis (PKDL) is a sequela of
visceral leishmaniasis (VL) which generally appears after the
patients have been cured of VL. However, there are reports of
patients suffering from PKDL without any prior history of VL.1

PKDL appears as a macular, papular, or nodular rash or a
combination of these, generally starting from the face butmay
start from any other part of the body. It involves the arm, trunk,
abdomen, back, gluteal region, thigh, and leg. However, it can
also affect the conjunctival, nasal, oral and genital mucosa,
hands, and feet.2,3 Other than the skin lesions, the patients of
PKDL usually do not have other problems and as a result are
not interested in taking treatment. This posesaproblem for the
rest of the community as untreated cases are now proven to
be reservoirs for harboring the parasite, thereby, propagating
the infection if there is the absence of early case detection and
management.3,4

The type of drug treatment of PKDL is now considered to be
the most important issue regarding case management. Pre-
viously, sodium stibogluconate (SSG) was the only treatment
option available but it is now being phased out because of its
toxicity and poor compliance.5 Currently, miltefosine (MF),
amphotericin B deoxycholate, and liposomal amphotericin B
(LAmB) are recommended by the World Health Organization
as treatment options for PKDL.2 A national program of Ban-
gladesh recommendsMF for 12 weeks as first-line option and
LAmB (20 mg/kg body-weight into four equally divided doses
on every alternate day) as an alternative treatment option for
PKDL.6 However, in Bangladesh, a short course treatment
with two doses of LAmB (5 mg/kg per dose) per week
for 3 weeks proved to be successful to some extent and

follow-up after 12 weeks of treatment shows 34% complete
reepithelization.2 Although the efficacyofMF is 93%, it seemed
to be ineffective (decreased efficacy and development of drug
resistance) in many cases.7,8 By contrast, low dose LAmB has
90% efficacy with initial response,2 highlighting the fact that
larger doses could be used to prompt early reepithelization and
rapid cure, especially for patients with severe lesions.
Here, we describe four cases of PKDLwho hadwidespread

nodular andmacular lesions and were treated with two cycles
of LAmB doses with 20 mg/kg body weight divided into four
equal doses (each dose contains 5mg/kg) administered every
alternate day.

CASE PRESENTATION

Case 1. A 60-year-old male from Kapasia subdistrict under
Gazipur district was admitted in the Surja Kanta Kala-azar Re-
search Center (SKKRC) with complaints of the progressive
nonitching nodular typeof skin rash for the last 5 years.Hehada
previous history of VL 30 years ago and was treated with SSG.
He stated that initially, he had a nonitchingmacular shaped rash
for 23 years on his chest and back. Despite the presence of the
rash, he did not seek treatment as it was not causing any
physical problems.Over the last 5 years, he started to develop a
nodular type of rashwith his chin being the first site affected. He
went to a local private doctor who prescribed topical and oral
medications. However, themedication did not provide relief and
his condition worsened continually. Last year, the disease pro-
cess became aggressive and the rash spread quickly to both of
his arms, feet, genitalia, and nose. He went to a nearby sub-
district hospital and they referred him to the SKKRC as a sus-
pectedcaseofPKDL for further evaluation andconfirmation.On
examination, hospital physicians found a macular rash on his
chest andbackalongwithnodular lesionsonhisarm,hand, feet,
genitalia and nose. Hospital physicians also found nasal bone
erosion and ulceration in the scrotum. General and systemic
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examinations revealed no other abnormality, particularly no
hepatosplenomegaly. The skin sensation was intact, including
on sites of the rash and nodular lesions. After a physical exami-
nation, the hospital laboratory technician performed rK39 strip
test which was positive. Finally, to confirm the diagnosis of
PKDL, microscopic examination of slit skin smear and PCR
(polymerase chain reaction) were performed and both were
found to be positive (Figures 1 and 2). A 3-mm skin punch
biopsy material was used for PCR using Taqman primer and
probe: 59-GCGACGTCCGTGGAAAGAA-39, 59-GGCGGGTA-
CACATTAGCAGAA-39, and reporter (fluorescein amidite):
59-CAACGCGTATTCCC-39 (Applied Biosystems Inc., Foster
City,CA).1,9TheLAmBtreatmentwas initiatedaccordingtonational
guidelines, at a dose of 20 mg/kg into four divided doses every
alternate day. Before starting treatment, his haematological,
electrolytes, renal, and hepatic markers were assessed and all
were found tobewithin normal limits (Table 1). After completion
of the first cycle, the patient displayed noticeable improve-
ment but not complete recovery. Physicians prescribed an-
other cycle, which was given 28 days after the completion of
the first cycle as the bioavailability of LAmB sustains for
28 days and its half-life is 7 days.12 The treatment schedule
and dose were same as the first cycle. Oncompletion of the
second cycle his haematological, electrolytes, renal, and
hepatic markers were assessed again and all were found to
be within normal or near normal limits (Table 1). A follow-up
was done 28 days after completion of the second cycle and a
progressive pattern of the resolution was noted. A slit skin
smear microscopic examination and PCR were also con-
ducted; both tests were negative (Figure 1). Before treatment
and after treatment pictures are shown in Figure 1. During
treatment, he only experienced fever with shivering. No other
adverse event was noted.
Case 2. A 40-year-old male from Trishal subdistrict under

Mymensingh district, the most endemic district for VL in
Bangladesh, had a previous history of VL 7 years ago andwas
treated with MF. He complained of having a macular type of
lesion appear on his face and upper arms about 5 years ago.
The disease progressed to nodular lesions on his chin, cheek,
lip, tongue, hand, feet, and buttock over the last 2 years. Ini-
tially, he had ignored the macular lesions and did not seek
treatment. However, at the appearance of the nodular lesions,
he sought treatment from a traditional healer but his condition
did not improve. One of his neighbors, who also suffered from
PKDL, advised him to go to the SKKRC for disease confir-
mation and treatment. At SKKRC, physical examination

results confirmed skin lesions mentioned on the previously
mentioned affected sites. He did not have hepatosplenomegaly,
and the lesions were nonitching with intact sensitivity. A posi-
tive rK39 strip test and microscopic examination of slit skin
smear confirmed the diagnosis of PKDL. He was also treated
with LAmB following the same protocol as Case 1. Before
starting treatment, his haematological, electrolytes, renal, and
hepatic markers were assessed and all were found to be within
normal or near normal limits (Table 1). Follow-up slit skin smear
examination was also conducted as Case 1 and was found to
be negative. No treatment-related adverse event was docu-
mented during his treatment period.
Case 3. A 34-year-old male from Madargonj subdistrict

of Jamalpur district, who had no previous history of VL de-
spite having positive family history of VL, complained about a
5-year history of progressive nodular lesions. At first, nodules
appeared on his chin and nose. He did not seek treatment
initially but after 3 years when the lesions started to spread to
other parts of the body, he contacted the village doctor. His
condition did not improve and thus, he sought treatment from
the subdistrict level hospital doctor who advised him to go to
the SKKRC. At SKKRC, physical examination revealed nod-
ular lesions on his chin, nose, arm, hand, buttock and leg but
no other abnormality, particularly no organomegaly. Lesions
were nonitching with intact skin sensitivity. Positive rK39 strip
test, PCR, and slit skin smear examination established the
presence of Leishmania parasite which ultimately diagnosed
him as a case of PKDL. The treatment was initiatedwith LAmB
at 20 mg/kg into four divided doses. After completion of the
first cycle, he was advised to return after 28 days, where to
follow-up revealed an improved condition but incomplete
resolution of nodular lesions and persistent positive slit skin
smear. Physicians decided to go for another cycle of LAmB
treatment asCase 1 andCase 2 after taking into consideration
their successful management. After completion of the second
cycle, follow-up was conducted after 1 month where the
progressive pattern of nodular lesion disappearance was
observed with negative slit skin examination and PCR results.
Three-point haematological, electrolytes, renal, and hepatic
functions were assessed which were within normal or near
normal limit (Table 1). He did not experience any adverse event
during treatment.
Case 4. A 44-year-old male from Narsingdi sadar of

Narsingdi district, which is now considered a nonendemic
zone, complained of having a macular type rash for 15 years.
He did not have any previous history of VL or positive family
history. The macular rash first appeared on his chin, after
which it spread to his back and upper arm. He did not seek
treatment for it until two years ago when he noticed nodular
lesions on his nose, face, back, and hand. He first consulted a

FIGURE 1. (A) Before treatment condition: nodular and ulcerative
lesion; (B) Condition after first cycle: decreasing size of nodules and
healing of ulcer; (C) Condition after complete treatment: disappear-
ance of nodules and scars, only some scars are present. This figure
appears in color at www.ajtmh.org.

FIGURE 2. (A) Before treatment slit skin smear microscopy: pres-
ence of numerous amastigotes; (B) Slit skin smear microscopy after
first cycle: presence of few amastigotes; (C) Slit skin smear micros-
copy after complete treatment: no amastigote. This figure appears in
color at www.ajtmh.org.
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local medical graduate who referred him to the district hos-
pital. A district hospital physician advised him to go to the
SKKRC. Physical examination findings at SKKRC were con-
sistent with PKDL presentation: rash on nose, face, back, and
hand; absence of itching and intact sensitivity of lesions; and
no hepatosplenomegaly. rK-39 strip test and slit skin smear
microscopic examination revealed the parasitological confir-
mation. Being encouraged by success in previous cases,
physicians at the SKKRC treated this patient with two cycles
of LAmB. During his treatment, he only experienced fever with
shivering as an adverse event. Investigations before treatment
andon follow-upwere performed as per previouslymentioned
cases andall were foundwithin normal or near the normal limit.

DISCUSSION

All the patients of PKDL were treated with two cycles of
LAmB. The dose of each cycle was 20 mg/kg and was given
through four divideddosesonevery alternate day. The second
cycle was given 28 days after the first cycle considering the
bioavailability and half-life of the drug. In all the four cases
discussed previously, we gave a second cycle of LAmB after
microscopy and PCR of the skin sample were positive for
Leishmania parasite. The absence of Leishmania donovani (LD)
bodies in the microscopy and the negative PCR results for LD
body after the second cycle suggest the need for an extended
dose schedule for the treatment of nodular PKDL stronger.
The treatment of PKDL is still considered as a gray area

of leishmaniasis control and research.3 The use of SSG for
treatment has been abandoned because of its long course,
poor compliance and most importantly, life-threatening
adverse events.3 The World Health Organization recom-
mends the use of MF for 12 weeks as the first line of treat-
ment. However, the criterion of cure with this drug can only
be evaluated at a 12-month follow-up visit with the disap-
pearance of the lesion. Furthermore, it has considerable side
effects of vomiting, weakness, nausea, and anorexia.2,7 Pa-
tients with widespread lesions may become noncompliant
because of prolonged treatment course, resulting in in-
complete cure. Similarly, a large number of patients following
the second line of treatment, short course (one cycle) LAmB
therapy, have also left treatment with an incomplete cure
status.2

As PKDL lesions do not interfere with the performance of
daily activities, patients usually avoid seeking treatment until
the disease has progressed from macular/papular lesions to
nodular/ulcerative lesions. At this point of disease progress,
patients feel socially stigmatized and seek a cure. Delayed
treatment contributes toward spreading VL in endemic com-
munities, especially becausehuman is theonly reservoir in this
region. The primary goal of treating PKDL patients is to lessen
the burden of VL human reservoirs in the community3 but
current treatment options are failing to achieve this. Thereby, it
is imperative that a treatment option is identified and evalu-
ated that can provide a quick, complete cure. Our recom-
mendations are that a grading system should be devised for
PKDLdiagnosis based on the intensity and the type of lesions.
Based on the grading of the disease, different management
options should be listed. The cases highlighted in this report
explore the success of using extended LAmB dose schedule
for treating a patient with widespread lesions. Moreover, all
the cases had minimal or no side effect which should be

considered as a unique achievement of this treatment
schedule. The success of this alternate treatment schedule for
PKDL needs to be supported with clinical trials that evaluate
its efficacy and safety.
The presence of good referral systems and planned pro-

gram activities havemade the goal of eliminating PKDL within
South East Asia, especially in Bangladesh, a target within
reach. It is vital that the number of human reservoirs is con-
trolled to achieve this target.9 With the identification of an
effective treatment modality of PKDL, the region can make
tremendous strides in eliminating PKDL.
Ethical considerations. Written informed consent was
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