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Abstract

Cutaneous leishmaniasis is caused by a flagellated protozoan transmitted by the bite

of a female sandfly. The clinical and demographic details of this disease, predomi-

nantly affecting immunocompetent individuals, are recognized by the WHO as a

Neglected Tropical Disease. We sought to determine the usability of CD1a immuno-

histochemical staining to detect amastigotes especially in cases where leishmaniasis

is suspected but evident amastigotes could not observed. We also evaluated the rela-

tionship between CD1a expression and leishmania subtypes. A total of 84 cases diag-

nosed with leishmaniasis or suspected leishmania on histo-morphological evaluation

of skin biopsies were included in the study. Amastigotes were easily detected in

hematoxylin eosin in 18 of 84 cases. In 23 cases, amastigotes could not detect in

hematoxylin eosin sections. The immunostains for CD1a are demonstrated

amastigotes in 60 of 84 cases. However, a small number of amastigotes became visi-

ble by positive staining with CD1a in 43.4% of the cases in that amastigotes could

not detected in hematoxylin eosin. A statistically significant correlation was found

between amastigote amount in hematoxylin eosin and CD1a expression. In addition,

a significant correlation was observed between CD1a expression, age and clinical

pre-diagnosis of the cases. It was observed that amastigotes were easily detected in

hematoxylin eosin in Leishmania Infantum / donovani positive cases in polymerase

chain reaction (PCR), and at the same time, it was found that CD1a expression was

significantly higher. Using histopathology examination with CD1a staining and/or

PCR methods, a diagnosis of leishmaniasis can be established and early treatment

initiated. This contributes to reduce transmission and prevalence.
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1 | INTRODUCTION

Cutaneous leishmaniasis is caused by a flagellated protozoan transmit-

ted by the bite of a female sandfly. The clinical and demographic

details of this disease, predominantly affecting immunocompetent

individuals, are recognized by the WHO as a Neglected Tropical Dis-

ease.1,2 In fact this is not a lifethreatening disease with the potential

for social stigmatization due to the possible development of dis-

figuring scarring. Approximately 1.2 million new cases of cutaneous

leishmaniasis are reported each year. At least 20 species of
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Leishmania have been demonstrated and most common species are

L. tropica and L. major.2,3 Almost all of them are consistently transmit-

ted by a specific sandfly and result globally in the infection of a total

of as many as 12 million people in >90 countries.2 Humans and other

animals like rodents serve as reservoirs for the organism. After the

bite of the phelobotomes, promastigotes progress to the dermis. Mac-

rophage, dendritic cell and neutrophils try to phagocyte organisms but

when they cannot eliminate the parasites, they continue to live in the

dermis for a long time or show visceral spread. The causative agents

of CL do not spread and visceralized, L. donovani which causes CL is

different from the ones which induce VL.

The interaction between the Leishmania species and host's

immune response results in a wide spectrum of clinical, histopatholog-

ical, and immunopathological presentations in human infection. The

clinical manifestations of cutaneus leishmaniasis are variable, ranging

from self-healing skin ulcers to disfiguring mucosal lesions depends on

the species.

Geographically, two areas are principally affected: Old World and

New World. The old-world disease is endemic in Asia, Africa, Southern

Europe and the Middle East. Disease is transmitted by Phlebotomus

sandfly and the leishmania species that cause the disease are L. tropica,

L. aethiopica, L. major, L. infantum and L. donovani. L. infantum and

L. donovani are also associated with the visceral disease Kala-azar. New

world disease occurs in parts of Mexico, Central and South America. The

disease is transmitted by Lutzomyia midge fly and its main agents are

L. mexicana complex (L. mexicana, L. amazonensis and L. venezuelensis),

L. chagasi and L. braziliensis complex.4,5

Diagnostic methods for cutaneous leishmaniasis include direct

smear, culture, and biopsy.6,7 Since the detection of leishmania in the

smear depends on the number of parasites, a false negative result can

be obtained. Culture, on the other hand, is a difficult and long process.

Biopsies continue to be used as an adjunct diagnostic method.1

Histiocytic infiltrates with plasma cells with or without granulomas

demonstrating varying numbers of Leishmania-donovan (LD) bodies

characterize cutaneous leishmaniasis. It is easy to diagnose in the

presence of multiple Amastigotes in biopsy. Especially in acute lesions,

Amastigotes within macrophages can be easily detected, but with

increasing chronicity there is a reduction in the number of parasitized

macrophages concomitant with the appearance of tuberculoid granu-

lomas. If organisms are not detected, the histopathological findings

may be misinterpreted as another granulomatous process such as sar-

coidosis, foreign body reaction, granulomatous rosacea, and granu-

loma annulare.8-10

CD1a is a transmembrane glycoprotein associated with the major

histocompatibility complex (MHC) and is expressed in antigen-

presenting cells such as Langerhans cells. In recent studies, it has been

found that amastigotes show positive expression with CD1a anti-

body.11,12 It was thought that this positivity may be caused by a cross

reaction between the antigens of the parasite and dendritic cells or

the intake of some antigens during its passage through dendritic cells

due to the obligatory intracellular parasite. However, the main mecha-

nism emphasized is that the parasites may have gained reactivity for

the antibody only after host infection. Immunohistochemical staining

with CD1a has been shown even in lesions with a very low parasitic

index.12,13

We sought to determine the usability of CD1a immunohisto-

chemical staining to detect amastigotes especially in cases where

leishmaniasis is suspected but evident amastigotes could not

observed; We also evaluated the relationship between CD1a expres-

sion and leishmania subtypes.

2 | MATERIAL AND METHODS

2.1 | Patients

A total of 84 cases diagnosed with leishmaniasis or suspected leish-

mania on histomorphological evaluation of skin biopsies in the

Department of Pathology of Mersin University Faculty of Medicine

between 2008-2019 were included in the study. Histopathologically

the presence of granulomas, giant cells and the detection of

amastigotes in hematoxylin eosin were investigated. The detection

of amastigotes was evaluated in three categories: easily detected,

fewer seen by searching, and not found. This study was approved by

Mersin University Clinical Research Ethics Committee.

2.2 | Immunohistochemical Staining

Sections of 4 μm thickness were taken from formalin fixed paraffin

blocks, and immunohistochemical study was performed in all cases,

we used the antibody against CD1a from Ventana Benchmark-XT

automated stainer (Ventana Medical Systems; Roche) (clone EP3622).

Langerhans cells were considered as positive internal control. After

staining sections were examined in terms of amastigotes and the

cases were evaluated as CD1a negative or positive.

2.3 | DNA extraction

gDNA was obtained by applying Genejet FFPE (formalin-fixed paraffin-

embedded) DNA purification kit (Thermo Fisher Scientific Baltics UAB

V. A. Graiciuno 8, Vilnius, LT-02241 Lithuania). The 10 μm thick ribbons

were obtained from each block and placed in sterile 1.5 eppendorf tubes.

All the following steps were performed according to the standard manu-

facturer protocol. The extracted DNA concentration was measured spec-

trophotometrically by CapitalBio NanoQ drop (China). All lisolated DNA

samples were stored at �20�C.

2.4 | Quantitative real time polymerase chain
reaction

The Leishmania species were determined by the Quantitative-

Comparative CT (ΔΔCT) method using a Real-Time polymerase chain

reaction (PCR) device (Applied Biosystems 7500 Real-Time PCR System:
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seven assays using the kDNA1 system [kDNAf 50ATGCCTCTGGG

TAGGGGCGTTC 30; kDNAr1 50 GGGAGCGCGGCCCACTATATT 30]

according to the protocol described). ACTB was chosen as the endoge-

nous control. By placing 20 μL of TaqMan Gene Expression Master Mix

(Applied Biosystems), 900 nmol of gene-specific primaries and 200 nmol

of specific labeling probes (Table 1), and distilled water mixtures into each

well of the 96-well plate, 5 μL of DNA was applied to the relevant mix-

tures. Real-time PCR analysis were performed for 2 min at 50�C in the ini-

tial phase, 10 min at 95�C, and 50 cycles at 95�C for 15 s, at 60�C for

90 s during the cycle phase. This procedure was repeated two times. The

cycle threshold (Ct) value was considered positive below 30 and negative

above 30.

2.5 | Statistical analysis

Statistical analysis was made with STATISTICA Version 13 program. Num-

bers and percentages were given as descriptive statistics for categorical

data, and average and SD values for continuous variables were deter-

mined. Chi-square test was used to examine the relationships between

categorical variables. Student's t test was used to check whether there

was a difference between the mean ages of the two groups. Statistical sig-

nificance level was accepted as P < .05 for all comparisons.

3 | RESULTS

This study included 84 cases with suspected leishmaniasis on skin

biopsies. The age of the cases varied between 3 and 91 (average

43.38 years). Forty two of the cases were female and 42 were male.

In half of the cases, Leishmania took the first place among the clinical

pre-diagnoses, and the majority of biopsies (69%) were from head and

neck localization. In histopathological examination, amastigotes were

observed as dispersed both inside and outside the dermal macro-

phages. Amastigotes were easily detected in hematoxylin eosin in

18 of 84 cases (Figure 1), fewer amastigotes were observed

in 43 cases by detailed searching. In 23 cases, amastigotes could not

detect in hematoxylin eosin sections. The clinicopathological charac-

teristics of the cases are summarized in Table 2.

3.1 | CD1a expression

The histological samples were stained and then search for amastigotes

under microscope. The immunostains for CD1a, clon EP3622, demon-

strated amastigotes in 60 (71.4%) of 84 cases. The amastigotes were

within the cytoplasm of histiocytes which were stained by the CD1a

antibody in a round membranous fashion. The density of the CD1a

+ amastigotes in the cases with discernible amastigotes (18/18) was

much higher and more diffuse than in the cases without discernible

amastigotes (32/43) (Figure 2). However, a small number of amastigotes

became visible by positive staining with CD1a in 43.4% of the cases in

that amastigotes could not detected in hematoxylin eosin (Figure 3). A

statistically significant correlation was found between amastigote

amount in hematoxylin eosin and CD1a expression (P < .001). In addition,

a significant correlation was observed between CD1a expression, age

and clinical pre-diagnosis of the cases (P = .032, .013), but no relation-

ship was found with other clinicopathological parameters (Table 3).

TABLE 1 Primer/probe sequences of quantitative RT-polymerase chain reaction (PCR)

Organism Name Gene Name Gene IDa

NCBI Reference
Sequence Numberb Primer/probe sequencec

Homo sapiens actin beta 60 NM_001101.4 F 50-GGCACCCAGCACAATGAAG-30

R 50-GCCGATCCACACGGAGTACT-30

PR 50-Yakima Yellow-

TCAAGATCATTGCTCCTCCTGAGCGC-

BHQ-1-30

Leishmania tropica glucose-6-phosphate

isomerase

- AY974216.1

AY974217.1

AY974218.1

F 50-CGGTGCTGACGCAAAGTG-30

R 50-CGACAACTTTGTGGAGTTCTTGA-30

PR 50-FAM-TTATCCATCACGTGCGCGCCA-

BHQ-1-30

Leishmania major glucose-6-phosphate

isomerase

5 649 944 NC_007253.2 F 50-TTCTGCTCCGTCGGTGTAGA-30

R 50-GCTTTCGATTGGCTACGACAA-30

PR 50-FAM-

CGCGCCTGTCAGGAATTCCACA-BHQ-

1-30

Leishmania donovani/

Leishmania infantum

glucose-6-phosphate

isomerase

13 390 183

10 966 260

AY974201.1

AY974200.1

F 50-TCCGCGCCGAAAAAGTT-30

R 50-GAGCAGAACCTGCCGATGAT-30

PR 50-FAM-

TGTACCAGATGCCGACCAAAGCCAG-

BHQ-1-30

ahttp://www.ncbi.nlm.nih.gov/gene
bhttp://www.ncbi.nlm.nih.gov/RefSeq/
cF-Forward, R-Reverse, PR-Probe.
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3.2 | PCR expression and leishmania species

PCR was studied in 63 cases which has sufficient tissue in the paraffin

blocks, 50 of 63 cases were found to be PCR positive and 13 were

PCR negative. Fourteen of 50 PCR positive cases were CD1a

negative.

A significant correlation was found between the PCR expression

and the detection rates of amastigotes in hematoxylin eosin

(P = .003). It was concluded that the PCR positivity rate was higher in

patients with discernible amastigotes in hematoxylin eosin. A signifi-

cant correlation was found with granuloma formation also (P = .013),

but no statistical relationship was found with other parameters

(Table 4).

Leishmania Tropica (L. tropica), Major and Infantum / donovani,

species were evaluated by PCR. L. Tropica in 24 cases, L. major in one

case, and L. Infantum / donovani in two cases were detected. Interest-

ingly in five of 63 biopsies, all of three species were detected, and in

some cases, both species were found to coexist, despite repetition.

In terms of 14 cases with PCR positive or suspicious, all three species

were found negative. Probably other species were thought to cause

the disease in these cases. It was observed that CD1a was negative in

six of the cases that all three species were negative in PCR (Table 5).

A significant correlation was found between L. tropica and locali-

zation of the lesions (P = .047). The presence of L. tropica in the head,

neck and extremities were found to be higher than the trunk localiza-

tion. Another significant relationship was found between the presence

F IGURE 1 Suspected case of cutaneous leishmaniasis. A, heavy inflmmatory cell infitration H&E; �40 B, granulom formations H&E; �40. C,
amastigotes within macrophages H&E; �400
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of L. infantum and discernible amastigotes in hematoxylin eosin and

CD1a expression (P = .04, .043). It was observed that amastigotes

were easily detected in hemotoxylin eosin in Leishmania Infantum /

donovani positive cases in PCR, and at the same time, it was found

that CD1a expression was significantly higher.

4 | DISCUSSION

Leishmaniasis is a common parasitic disease. Some histopathological

clues such as epidermal hyperplasia, dense inflammatory cell infiltra-

tion consisting of lymphocytes, macrophages and plasma cells in the

dermis, and the presence of granulomas, which may also include

multinuclear giant cells support cutaneous leishmaniasis, additionally

observing varying numbers of amastigotes characterize cutaneous

leishmaniasis.14 Especially in acute lesions, it is easy to diagnose in the

presence of multiple amastigotes in biopsy within macrophages.

Lesions with suspicion of leishmaniasis in histopathological evaluation

but in which amastigotes are not detected are challenging. CD1a

immunohistochemical marker may be useful in the diagnosis of these

lesions. The mechanism of CD1a expression observed in amastigotes

is not completely clear. After microorganisms enter the body, they try

to escape from the immune system using various mechanisms. It has

also been stated that some species have the ability to inhibit CD1

molecule expression from dendritic cells. The lower number of CD1a

+ dendritic cells in cases with high parasitic load supports this

hypothesis.13,15

Immunostaining of LD bodies on paraffin sections using CD1a

antibody, was discovered coincidentally, in 2012.11 Many pathologists

have welcomed this innovation with excitement and started to work

on this antibody. Jaffe et al., demonstrated occasional CD1a + LD

bodies in two cases in which LD bodies were not detected on H&E

sections but only by PCR. with CD1a antibody, clone MTB1.16 In

another study performed with the CD1a antibody MTB1 clone, posi-

tivity rate was determined as 23.4%.17

In our study, amastigotes that could not see in hemotoxylin eosin in

10 of 23 (43.4%) cases became prominent and visible with CD1a antibody.

First it is claimed that staining of amastigotes is a property of MTB1

clone of CD1a antibody. Then, strong expression was found in amastigotes

in a cutaneous leishmaniasis, with EP3622 clone by Decoste et al.18

As far as we know, our study is the second one performed with

the EP3622 clone of CD1a antibody. And the first study carried on

with such cases and three different species of leishmania.

Leishmania donovan bodies display typical staining pattern with

CD1a. The characteristic appearance is in the form of membrane-like

peripheral expression compatible with the immune staining of the

kinetoplast. Staining was most commonly observed in the superficial

dermis.12,15 In our study, it was observed that amastigotes exhibited a

similar staining pattern.

The reason for the expression variability detected by CD1a in

cases of leishmaniasis may be the antibody clone used or the differ-

ence of leishmania species.

In our study, three most common old world leishmania species

(Tropica, Major, Infantum / donovani) were investigated by PCR. It

was observed that 7 of 14 cases, expression was detected in PCR but

without staining with CD1a were found to be negative with three

types of investigated leishmaniasis. Therefore, it is thought that there

may be a relationship between leishmania types and antibody staining.

By the way, in a study in which CD1a expression was investigated in

new world leishmania species, it was observed that there was a low

rate of CD1a staining in PCR positive cases and it is claimed that

CD1a staining power may depend on the species of leishmania.19

Turkey, a large number of migration due to its geographical layout

of the area and also is a country that can move people who will

migrate to other countries. Migration between countries may cause

the migration of a disease type that is endemic in any country to

another country or the appearance of different types of a disease that

already exists in that population.

Although it is not an expected scenario some of our cases showed

co-expressions with more than one leishmania species, despite

repetitions.

TABLE 2 Clinicopathological features of cases with suspected
cutaneous leishmaniasis

Clinicopathologic features

Total n = 84

(100%) n (%)

Age Mean (range) 43,38 (3-91)

Gender

Female 42 (50)

Male 42 (50)

Clinical pre-diagnosis

Leishmania 42 (50)

Malignancy 17 (20,2)

Other (dermatitis and infectious) 25 (29,8)

Localization

Head and neck 58 (69)

Extremities 24 (28,6)

Trunk 2 (2,4)

Detection of amastigote in hematoxylin eosin

Easy found 18 (21,4)

Few found by searching 43 (51,2)

Not found 23 (27,4)

CD1a expression

Present 60 (71,4)

Absent 24 (28,6)

Granuloma presence

Present 36 (42,9)

Absent 48 (57,1)

Giant cell presence

Present 21 (25)

Absent 63 (75)

Abbreviation: n, number of patients.
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We think that it is due to recurrent infections with different leish-

mania species in our region, which receives frequent immigration from

different countries.

The limitation of our study is that we cannot perform sequence

analysis of our cases due to our limited budget. We don't know if we

could clarify this coexpressions with sequence analysis or, infection

with more than one species of leishmania is really possible. Clinical

forms of leishmaniasis that constitute a clinical, histological and

immunological spectrum, are: localized cutaneous leishmaniasis, dif-

fuse cutaneous, and the intermediate forms that include mucous and

verrucous leishmaniasis. Literature results indicate that the cytokine

pattern of lymphocytes in the blood and lesions of localized cutane-

ous leishmaniasis, the self-limiting form of the disease, is T-helper

type 1. This condition leads to the resolve of the lesions in these

patients, either spontaneously or after anti-leishmaniasis treatment.

The disseminated disease in diffuse cutaneous leishmaniasis patients

F IGURE 2 Staining of donovan bodies with CD1a antibody (clone EP3622) in cases with detectable leishmania donovan bodies in the H&E.
CD1a (clone EP3622) � 400
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F IGURE 3 In a case without detectable donovan bodies in H&E staining, a small number of donovan bodies detected with CD1a antibody
(clone EP3622). CD1a antibody (clone EP3622) � 400

TABLE 3 CD1a expression and its
relationship with clinicopathological
parameters

Clinicopathologic parameters
CD1a
negative n = 24

CD1a
positive n = 60 P value

Age Mean 35,71 ± 16 345 46,45 ± 21 819 .032a

Gender

Female 8 34 .053

Male 16 26

Clinical pre-diagnosis

Leishmania 17 25 .013a

Malignancy 1 16

Other (dermatitis and infectious) 6 19

Localization

Head and neck 15 43 .645

Extremities 8 16

Trunk 1 1

Detection of amastigote in hematoxylin

eosin

Easy found 0 18 .000a

Few found by searching 11 32

Not found 13 10

Granuloma presence

Present 10 26 .889

Absent 14 34

Giant cell presence

Present 6 15 1000

Absent 18 45

Abbreviation: n, number of patients.
aSignificant (P value <.05).
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is resistant to appropriate treatment, and is characterized by a T

helper 2 cytokine pattern, with a an absence of IL-2 and interferon-γ

production when the lymphocytes are specifically stimulated by leish-

manial antigen. This is probably why these patients are unable to con-

trol the infection, and allows the cutaneous dissemination of the

parasite. We can speculate that this relative immunosuppressive con-

dition can led to co-expressions.20,21

Leishmaniasis is still one of main infectious public health problem

worldwidewith newepidemics occurring in endemic areas. There is a huge

need for the development of an effective vaccine to prevent dissemination

of this infection. Control of leishmaniasis includes early diagnosis and

treatment. The diagnosis of leishmaniasis can be difficult, since it mimics

lots of infectious and malignant conditions in especially atypical cases. A

misdiagnosis can lead to late treatment, mixed infections and resistance.

Using histopathological examination with CD1a staining and/or PCR

methods, a diagnosis of leishmaniasis can be established and early treat-

ment initiated. This contributes to reduce transmission and prevalence.22

Limitation of this study is that no control is used. The main diagnostic tool

in all endemic areas of old and new world is direct smear which is a gold

standard, although PCR is more precise but since not every endemic foci

TABLE 4 Polymerase chain reaction
(PCR) expression and its relationship with
clinicopathological parameters

Clinicopathologic parameters
PCR
positive n = 50

PCR
suspected n = 13 P value

Age Mean 44,34 ± 20 839 43,54 ± 19 492 .901

Gender

Female 23 6 .992

Male 27 7

Clinical pre-diagnosis

Leishmania 23 5 .302

Malignancy 9 5

Other (dermatitis and infectious) 18 3

Localization

Head and neck 32 12 .083

Extremities 16 1

Trunk 2 0

Detection of amastigote in hematoxylin

eosin

Easy found 14 1 .003a

Few found by searching 28 4

Not found 8 8

CD1a expression .464

Present 36 8

Absent 14 5

Granuloma presence .013a

Present 27 2

Absent 23 11

Giant cell presence .193

Present 17 2

Absent 33 11

Abbreviation: n, number of patients.
aSignificant (P value <.05).

TABLE 5 Leishmania species detected in cases evaluated with
polymerase chain reaction (PCR)

Leishmania species
Total n = 63 (%
100) n (%)

Leishmania Tropica (+) 24 (38,1)

Leishmania Major (+) 1 (1,6)

Leishmania Infantum/ Donovani (+) 2 (3,2)

Leishmania Tropica and Leishmania Major (+) 3 (4,8)

Leishmania Tropica and Leishmania Infantum/

Donovani (+)

13 (20,6)

Leishmania Major and Leishmania Infantum/

Donovani (+)

1 (1,6)

Leishmania Tropica, Leishmania Major,

Leishmania Infantum/ Donovani (+)

5 (7,9)

Three types of negatives 14 (22,2)
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has access to PCR, direct smear is mostly used for laboratory diagnoses

and not histopathological samples. The sample size is too small to certain

conclude. Themixed infection in CL is not often seen, but in this study the

rate of mixed infection is high. In conclusion, histopathology compatible

with leishmania infection together with clinical data are findings that sup-

port the diagnosis of cutaneous leishmaniasis. It is easy to diagnose in

cases where amastigotes can be selected in hematoxylin eosin, but when

the lesions contain a small number of amastigotes it is quite difficult to

diagnose. In a small number of studies conducted in recent years, it has

been observed that the use of CD1a antibody contributes to the diagnosis,

especially in cases without obvious donovan bodies. CD1a antibody is

complementary in leishmaniasis but is not a definitive diagnostic tool.

Although the data we obtained from our study support these results, the

different antibody clone we used may create a new potential in the inves-

tigation of CD1a antibody in the diagnosis of cutaneous leishmaniasis.

More studies are needed to evaluate the effect of different antibody

clones and different leishmania species onCD1a expression.
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