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Post-kala-azar dermal leishmanasis

Histopathological characteristics of post kala-azar
dermal leishmaniasis: A series of 88 patients
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ABSTRACT

Background: Post kala azar dermal leishmaniasis (PKDL) is a sequel to visceral leishmaniasis
or kala azar seen predominantly in the Indian subcontinent and Africa. Histopathological
descriptions of the condition are limited. Methods: Biopsies of 88 skin and 16 mucosal
lesions were evaluated for histopathological findings on formalin-fixed, paraffin-embedded
tissues. Results: There were 71 (80.7%) males and 17 (19.3%) females with a mean age
of 24.8 and 28.5 years, respectively. A past history of kala azar was present in 64 (72.7%)
patients and post kala azar dermal leishmaniasis developed a mean of 6.2 years after visceral
leishmaniasis. Of the biopsies studied, the clinical lesions were macular in 14 (15.9%),
papulo-nodular in 32 (36.3%) and showed both macules and papulo-nodules in 42 (47.8%).
Follicular plugging was a common epidermal finding. A clear Grenz zone was frequently
noted. The dermal infiltrates were arranged mainly in three patterns: superficial perivascular
infiltrates in 16 (18.1%), perivascular and perifollicular infiltrates in 24 (27.3%) and diffuse
infiltrates in 41 (46.6%) biopsies. Leishman-Donovan (LD) bodies were noted in 13 (44.9%)
of 69 cases on slit-skin smear and in 25 (28.4%) of 88 biopsies. In 16 patients, where both
skin and mucosal biopsies were available, LD bodies were identified in 10 (62.5%) mucosal
biopsies as compared to 3 (18.7%) skin biopsies. Limitations: The retrospective nature of the
study and the lack of controls were limitations. Conclusion: The various histomorphological
patterns of post kala azar dermal leishmaniasis are a useful clue to the diagnosis even
when LD bodies have not been detected. This study also suggests that LD bodies are more
frequently seen in mucosal biopsies in comparison to cutaneous biopsies.
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Post kala azar dermal leishmaniasis is clinically
characterized by hypopigmented macules and

(PKDL) is an  erythematous papules, plaques and nodules. We

uncommon sequel seen in patients with a previous
attack of visceral leishmaniasis or kala azar and was
first described by Brahmachari, in 1922.1 In 15-20%
of the cases there is no previous history of visceral
leishmaniasis but these patients invariably hailed
from the kala azar endemic region.®
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present the histopathological findings noted in 88
biopsies of patients attending our hospital.

METHODS

This is a retrospective study in which we reviewed
the records of patients who attended the outpatient
clinic of the department of dermatology, Safdarjung
Hospital, New Delhi with clinical lesions suggestive
of PKDL between 2004 and 2011. The clinical
criteria for diagnosing PKDL were (a) history of
living in kala azar endemic region, (b) positive
rk39 immunochromatographic strip test against
promastigote/amastigote antigen (c) response to

of 88 patients. Indian J Dermatol Venereol Leprol 2015;81:29-34.
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treatment with either sodium stibogluconate,
miltefosine or amphotericin B, (d) exclusion of other
infective dermatoses notably leprosy because of
clinical hypopigmentation and secondary syphilis due
to presence of plasma cells in the infiltrate. There were
92 patients with a clinical diagnosis of PKDL over a
period of 7 years (2004-2011). All 92 patients hailed
from the state of Bihar which is endemic for kala azar.
Four patients were excluded from the study because
three were diagnosed as leprosy and one as vitiligo
after histopathologic examination. Patients were asked
about previous history of kala azar, general clinical
examination was done and their age, gender, type and
distribution of the cutaneous lesions were recorded.
Giemsa-stained slit skin smears were performed and
results were available for 69 patients. Punch biopsies
were taken in all cases. All the authors reviewed
hematoxylin-eosin stained slides of each case and a
consensus about the histopathological findings was
reached. Fite-Faraco stain was done to exclude acid-fast
bacilli in cases where foamy histiocytes or perineural
infiltrates were present.

RESULTS
The clinical data is shown in Table 1. The male to

female ratio was 4:1 with the mean age at the time of
diagnosis in female patients being greater as compared

Table 1: Clinical features in PKDL patients

Feature N=88 (%)
Gender
Male 71 (80.7)
Female 17 (19.3)
Age
Male 10-65 years (mean 24.8 years)
Female 11-50 years (mean 28.5)
History of KA
Present 64 (72.7)
Absent 24 (27.3)
Clinical Lesions
Hypopigmented macules 14 (15.9)
Papulo-nodules 32 (36.3)
Mixed lesions 42 (47.8)

Duration to PKDL after KA
LD bodies demonstrated (SSS)

1-20 years (mean 6.2 years)
31/69 (44.9)

Mucosal Involvement 16 (18.2)
Inner upper Lip 11/16 ( 66.7)
Tongue 5/16 (31.3)
Glans penis 8/16 (50%)

SSS: Slit skin smear, KA: Kala azar, LD: Leishman-Donovan,
PKDL: Post kala azar dermal leishmaniasis
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to males. Sixty four (72.7%) of 88 patients had a
previous history of kala azar. The interval between the
attack of kala azar and the development of cutaneous
lesions of post kala azar dermal leishmanisis ranged
from 1 year to 20 years with a mean duration of
6.2 years. The clinical lesions were divided into
three categories; purely macular lesions were
seen in 14 (15.9%) [Figure 1a], polymorphic (both
macules and papulo-nodular) lesions were seen
concurrently in 42 (47.8%) [Figure 1b] and the
remaining 32 (36.3%) were papulo-nodular lesions.
Sixteen (18.2%) patients additionally had mucosal
involvement in lip [Figure 1b], tongue [Figure 1c¢] and
glans penis [Figure 1d].

Slit smear examination identified intracellular
amastigotes in 31 (44.9%) of 69 patients.

Histopathological findings summarized in Table 2 show
thatnormal epidermal thickness with follicular plugging
and the presence of a clear Grenz zone between the
epidermis the dermal infiltrate were the most common
findings. The dermal inflammatory infiltrate was
arranged predominantly in three patterns; superficial

Table 2. Histopathological findings in post kala azar dermal
leishmaniasis

Number (%)

Epidermis
Normal 9 (565.7)
Hyperplastic 5 (17.0)
Atrophic 24 (27.3)
Follicular plugging 57 (64.8)
Interface vacuolar degeneration 5 (5.6)
Dermis
Papillary dermal edema 11 (12.5)
Clear Grenz zone 61( 69.3)
Pattern of inflammatory infiltrate
Superficial perivascular 6 (18.1)
Perivascular and perifollicular 4 (27.3)
Diffuse 1 (46.6)
Granulomatous 4 (4.5)
Tuberculoid leprosy-like 2 (2.2)
Lepromatous leprosy like 1(1.1)
Additional findings
Presence of foamy histiocytes 30 (34.0)
LD bodies present 25 (28.4)
Perineural infiltrate 2 (2.2)
Perieccrine infiltrate 2(2.2)
Perivascular sclerosis 6 (6.8)
Calcification 1(1.1)

LD: Leishman-Donovan
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perivascular inflammation was seen in biopsies from
macules that showed a mild to moderate infiltrate of
plasma cells and lympho-histiocytes. Biopsies from
papules and plaques showed follicular plugging and a
dense dermal perivascular and perifollicular infiltrate
in the upper half of the dermis separated from epidermis
by a band of normal dermal collagen [Figure 2].
The third pattern showed diffuse dermal infiltrate
in biopsies from nodules. The inflammatory cells
consisted of a mixture of histiocytes, lymphocytes
and plasma cells. The histiocytes were noted to have
foamy cytoplasm in 30 (34%) cases, an appearance that
suggested a diagnosis of leprosy. Fite-Faraco staining
for acid fast bacilli was negative in all cases. LD bodies
were detected on biopsy in 25 (28.4%) of 88 cases.

All 14 cases of pure macular post kala azar dermal
leishmaniasis showed a sparse superficial perivascular
infiltrate consisting of lymphocytes, histiocytes and
some plasma cells. The overlying epidermis was
unremarkable. No amastigotes were identified in these
biopsies.

Biopsy from the papule/plaque showed a normal to
hyperplastic epidermis with follicular plugging in
57 biopsies while a clear Grenz zone was noted in 61
biopsies. Interface changes at the dermo-epidermal
junction were seen in five patients and three of these
cases also showed exocytosis. Papillary dermal edema
was noted in 11 biopsies. The dermis showed a dense,
superficial and deep perivascular infiltrate consisting
of histiocytes, lymphocytes and plasma cells. In two
cases, a curvilinear pattern of inflammation around
the neurovascular bundles reminiscent of leprosy was
seen. Four cases showed a granulomatous infiltrate with

Figure 1: PKDL showing (a) generalized hypopigmented macules,

(b) papulonodules on face and lip, (c) papules on tongue,
(d) papules on glans penis
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nodular aggregates of pale staining macrophages and
epitheloid cells surrounded by lymphocytes and plasma
cells; the epidermis was atrophic over the infiltrate in
these cases. One biopsy showed an atrophic epidermis,
Grenz zone of normal collagen and a diffuse dermal
infiltration by foamy histiocytes mimicking lepromatous
leprosy [Figure 3]. The histiocytes showed numerous
intracytoplasmic amastigotes [Figure 4]. Two biopsies
showed a perineural infiltrate of lymphomononuclear
cells while another two showed a predominantly
peri-eccrine infiltrate of lymphocytes, histiocytes and
plasma cells [Figure 5]. Six biopsies showed perivascular
sclerosis in dermal vessels [Figure 6] and one showed
calcification mimicking a Schaumann body:.

Sixteen (18.2%) biopsies were obtained from mucosal
lesions, where lip (11 biopsies) was the most common
site of predilection followed by glans penis (8 biopsies)
and tongue (5 biopsies).

We found no LD bodies in biopsies from macular
lesions. LD bodies were noted in 16 (38.1%) of
42 biopsies from polymorphic lesions and 9 (28.1%)

Figure 2: Biopsy of a papule showing follicular plugging and

a dense lymphohistiocytic infiltrate in the top half of dermis

(H and E, x100)
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Figure 3: Biopsy from a nodule showing an atrophic epidermis,
subepidermal grenz zone and a dermal infiltrate of pale staining
macrophages and lymphocytes mimicking lepromatous leprosy
(H and E, x100)

Figure 5: The perieccrine infiltrate shows numerous plasma cells
(H and E, x200)

of 32 biopsies from papulonodular lesions. LD bodies
were present in 10 (62.5%%) of 16 mucosal biopsies
compared to 3 (18.8%) of 16 skin biopsies, in cases
where both skin and mucosal biopsies were available
for comparison in the same patient.

DISCUSSION

Post kala azar dermal leishmaniasis has been reported
from the Indian subcontinent and Africa, but there are
important differences in the manifestations of disease
in these geographical regions. In India, post kala azar
dermal leishmaniasis follows visceral leishmaniasis in
5%-10% of patients® compared to 50% in Africa.®! The
interval between occurrence of kala azar and PKDL
ranges from 1 to 20 years (mean 6.2 years) in Indian
PKDL unlike African PKDL that usually develops within

Figure 4: Numerous intracytoplasmic amastigotes (arrows) in the
nodule pictured in Fig 3 (H and E, x1000)

Figure 6: Perivascular sclerosis in dermal capillaries (H and E, x200)

a few months to an year after visceral leishmaniasis.
Indian PKDL differs histologically from African PKDL
by being less granulomatous and with more plasma
cells in the infiltrate. Finally, African disease is usually
self-limited and resolves in 6-12 months while the
Indian disease persists indefinitely without treatment
and is difficult to treat.” These features indicate that
Indian PKDL is probably a distinct disease.

Hypopigmented macules are the most common
lesions in PKDL, usually occurring in combination
with other lesions. A purely macular presentation has
been observed in about 10% of Indian PKDL patients
in Indian reports®” In a series of 14 cases of purely
macular PKDL, Ramesh and Singh® described three
distinct clinical patterns, localized, generalized and
extensive. Biopsy from macular lesions reveal a sparse
inflammatory infiltrate of lymphocytes, histiocytes and
a few plasma cells predominantly around the vessels of
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the superficial vascular plexus. Parasites are absent to
scanty in the macular variant. When sparse, they may be
difficult to recognize and may occasionally be confused
with karyorrhectic nuclear debris of lymphocytes. In the
absence of LD bodies, plasma cells in the inflammatory
infiltrate are a clue to the diagnosis of PKDL. However,
the diagnosis is usually based on history, clinical
examination, exclusion of other diseases and response to
therapy. Clinically, important differential diagnoses are
indeterminate and macular variants of leprosy. Unlike
macular PKDL where the infiltrate is superficial, both
indeterminate and macular lesions of leprosy show, in
addition, inflammatory infiltrate centered around the
neurovascular plexus in the lower dermis.®

The commonest clinical presentation is a combination
of macules, papules, and nodules. In papules, plaques
and nodules, the epidermis may be normal, hyperplastic
or atrophic. In addition, there may be interface changes
characterized by vacuolar degeneration of the basal
cells and infiltration of basal cell layer by lymphocytes,
seen in 5 biopsies in our study. One worker has
attributed the hypopigmentation of post kala azar
dermal leishmaniasis to this lymphocytic infiltration of
the basal layer, acting by damage to basal keratinocytes
that are in intimate contact with melanocytes.!!

Papules and plaques usually showed a moderate to
dense inflammatory cell infiltrate, though rarely,
the infiltrate was sparse. Lymphocytes were the
predominant cells when the infiltrate was moderate
in intensity but as the density of infiltrate increased,
histiocytes and plasma cells were found in greater
numbers.

Nodules showed a dense, diffuse dermal inflammatory
infiltrate consisting of histiocytes and plasma cells in
large numbers. The epidermis overlying the infiltrate
was stretched by the bulk of inflammatory cells. In
contrast to lepromatous leprosy where the peripheral
limits of the infiltrate are infiltrative, nodular post kala
azar dermal leishmaniasis has a fairly sharp margin.
Compact epithelioid cell granulomas were seen in a
minority (4 (4.5%)) of 88 biopsies, all from nodules. As
inapreviousreport, we did not find granulomas in other
kinds of lesions.!"”! One biopsy from a nodule showed
a diffuse dermal infiltrate of foamy macrophages
mimicking lepromatous leprosy. However, these
macrophages were loaded with LD bodies making the
diagnosis obvious. Other less common observations
were perineural infiltrates in two cases as noted by

Histopathology of post kala azar dermal leishmaniasis

previous authors**? that compounded the diagnostic
difficulties between leprosy and PKDL. Sclerosis
around the dermal vessel walls was seen in six cases,
an observation also reported earlier."!

In a previous study of 26 nodular lesions, Singh
et al.," reported that the epidermis was atrophic
and the dermal adnexae were either caught up in the
infiltrate or were displaced downwards.

We found amastigotes in 25 (28.4%) of 88 biopsies,
lower than the 13 (44.9%) of 69 cases detected by slit
skin smear examination in the same patients. This is
similar to the detection rate of 10 (25%) of 40 cases
in the study by Rathi et al.*® A prolonged search is
necessary as parasites are often sparse. LD bodies, if
scanty, are best found just beneath the epidermis.”!
Sometimes, nuclear debris may mimic LD bodies but
it has been our observation that nuclear detritus has
an intense hematoxyphilic color similar to that of
lymphocyte nuclei whereas LD bodies are a shade
paler. When LD bodies are numerous, they can be
confused with histoplasmosis but the latter can be
identified by stains for fungi, such as PAS and silver
methanamine.

In a study of 50 PKDL patients, Beena et al.'* found
LD bodies in 25 (50%) biopsies on hematoxylin and
eosin stained sections. Special stains such as Giemsa
stain or iron hematoxylin did not have any significant
advantage in staining the amastigotes. They found that
immunohistochemical (IHC) detection of LD bodies
by using G2D10, a mouse monoclonal antibody raised
against a promastigote membrane antigen of L. gerbelli
improved the detection rate to 80%. Similarly, a
study in 30 Sudanese PKDL patients found that a
detection rate of LD bodies of 17% on hematoxylin-
eosin stain increased to 88% when using a monoclonal
antibody (D2)(2E5-A8) specific to L. donovani.l'>®!

As in the study by Rathi et al.,**! we found LD bodies
only in plaques and nodules. Like them, we were
unable to find amastigotes in any biopsies from
macules of post kala azar dermal leishmaniasis. Beena
at al'* were also unable to demonstrate any LD bodies
on hematoxylin and eosin stained slides of macular
PKDL. However, they found LD bodies in 4 of 11 cases
using the G2D10 immunostain.

An affinity of lesions for genital skin and mucosa
has been previously noted'” ! We studied 16 mucosal

Indian Journal of Dermatology, Venereology, and Leprology | January-February 2015 | Vol 81 | Issue 1 33



Singh, et al.

biopsies from the inner lip, tongue, glans penis and
palate. LD bodies were more frequently demonstrable

in

10 (62.5%) of 16 mucosal biopsies, a higher

frequency than the 3 (18.8%) of 16 noted in cutaneous
biopsies of the same patients. We were unable to
find any previous reports of this observation. When
a patient presents with both cutaneous and mucosal
lesions, a mucosal biopsy may be preferred as it is
more likely to yield a parasitological diagnosis.
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