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Background & objectives: The role of human herpesvirus-8 (HHV-8) and Leishmania species in the 
aetiology of malignant skin tumours and proliferative skin diseases remains a topic of debate. This 
study aims to analyse formalin-fixed, paraffin-embedded (FFPE) skin biopsy samples using polymerase 
chain reaction (PCR) to determine whether skin lesions caused by HHV-8 and Leishmania spp. resemble 
malignant and proliferative skin diseases and assess the role of these pathogens in disease aetiology.

Methods: In this retrospective, single-center observational study, skin biopsies were collected from 275 
individuals diagnosed with malignant skin tumours, psoriasis, actinic keratoses, seborrheic keratoses, 
and chronic dermatitis. The presence of HHV-8 and Leishmania spp. in biopsy samples was evaluated 
using PCR.

Results: HHV-8 DNA was not detected in any of the samples using PCR. However, Leishmania spp. 
DNA was identified in 8.4 per cent of all samples (n=23). No positivity was observed in the control group 
(P=0.387). Leishmania spp. DNA PCR positivity was most frequently detected in psoriasis cases (32.4%), 
followed by actinic keratosis (AK) (8.7%), malignant skin tumours (4.2%), and seborrheic keratosis 
(SK) (3.8%). When the Leishmania positivity rate in individuals diagnosed with psoriasis was compared 
with that of the control group, the difference was found to be significant (P=0.002). The positivity rate in 
squamous cell carcinoma (SCC) (7.3%) was higher than in basal cell carcinoma (1.6%).

Interpretation & conclusions: The findings in this study suggests that there is no relationship between 
malignant and proliferative skin diseases and HHV-8. However, Leishmania spp. DNA was detected in 
8.4  per cent of all samples. Biopsy-archived samples may be preferred for the differential diagnosis of 
Leishmania in diseases that do not respond to treatment and in atypical clinical presentations.
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Bacterial, viral and parasitic infections are 
collectively responsible for approximately 15-20 
per cent of all human cancers worldwide1. While the 

roles of certain viruses, such as human papillomavirus 
(HPV) and human herpesvirus-8 (HHV-8), in chronic 
diseases and skin cancers have been well established, 
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the involvement of some pathogens remains uncertain. 
Additionally, it is unclear whether these parasites 
exhibit tumorigenic properties1. Human herpesviruses 
(HHVs) are recognised as aetiological agents and 
cofactors in various cutaneous diseases. The association 
between HHV-8 and Kaposi's sarcoma (KS) has been 
well documented1,2. However, its potential role in other 
chronic skin diseases and skin malignancies remains 
unknown. Some studies suggest that HHV-8 infection 
may contribute to an increased risk of developing 
proliferative skin diseases3. HHV-8 is a DNA virus 
belonging to the Herpesviridae family and the 
Gammaherpesvirus genus. In 2022, the International 
Committee on Taxonomy of Viruses (ICTV) reclassified 
Rhadinovirus as human gammaherpesvirus 84. Viruses 
in this family are lymphotropic viruses that replicate 
in epithelial cells, such as those in the skin and blood 
vessels, and can remain latent in host cells throughout 
life5. The reactivation and persistence of oncogenic 
latent viral infections may contribute to malignancy 
through chronic tissue damage6. Existing studies 
suggest that HHV-8 infection may increase the risk 
of proliferative cutaneous disorders, such as actinic 
keratosis (AK), seborrheic keratosis (SK), squamous 
cell carcinoma (SCC), and basal cell carcinoma (BCC); 
however, the findings remain inconclusive7.

Leishmania species are obligate intracellular 
protozoan parasites that are vector-borne, 
predominantly found in tropical and subtropical 
regions, and have a worldwide distribution8,9. These 
parasites exhibit visceral, cutaneous, or mucocutaneous 
tropism9-11. The classical causative agents of cutaneous 
leishmaniasis (CL) are L. tropica and L. major. 
However, in recent years, cases of CL caused by L. 
donovani and L. infantum have been documented12. 
Additionally, new variants presenting atypical clinical 
findings have been reported in emerging geographical 
regions11. This poses challenges in diagnosis and 
treatment, as lesions may appear in unusual locations 
or with atypical morphologies13. Leishmania spp., 
which cause cutaneous infections, can be mistaken 
for other chronic skin diseases and malignancies. 
Cutaneous and mucocutaneous leishmaniasis diagnosis 
protocol includes identification of parasites on H&E 
or in smears, by culture on specialised media, by 
Leishmania intradermal skin test (Montenegro test), 
by fluorescent antibody tests using the patient's serum 
or by polymerase chain reaction (PCR) using species-
specific primers (DNA probes)14. Various atypical 
clinical manifestations may occur, including verrucous, 
dry, sporotrichoid, eczematous, erythematous volcanic 

ulcer, psoriasiform, annular, necrotic, acneiform, 
zosteriform, paronychial, chancre-like, subcutaneous, 
deep mycosis-like, lupoid, vegetative, and erysipeloid 
lesions9-11. BCC should also be considered in the 
differential diagnosis, as it may present with nodular, 
micronodular, superficial, pigmented, ulcerative, 
morpheaform, or infiltrative-like lesions, which can 
clinically resemble CL15. In addition, it can exhibit 
a clinical appearance similar to that of various 
malignant diseases, such as cutaneous lymphoma, 
pseudolymphoma, BCC, and SCC9. Although rare, 
CL lesions may increase the risk of developing BCC 
and SCC due to scarring16. There are limited studies 
investigating the presence of HHV-8 and Leishmania 
spp. in individuals with chronic proliferative skin 
diseases and malignant tumours, both globally and in 
Turkey.

This study aimed to evaluate whether skin lesions 
caused by HHV-8 and Leishmania spp. clinically 
resemble malignant skin tumours and proliferative skin 
diseases, and to confirm the diagnosis by investigating 
the presence of HHV-8 and Leishmania spp. in 
formalin-fixed, paraffin-embedded (FFPE) skin biopsy 
samples using the PCR method.

Materials & Methods

This study was conducted at the department of 
Microbiology, Ankara Etlik City Hospital, a tertiary 
care centre located in Ankara, Turkey. It included 275 
individuals aged 18 yr and older who were treated at the 
hospital's Dermatology Clinic between November 1, 
2022, and June 23, 2023, for the evaluation of various 
skin diseases, from whom skin biopsy samples were 
obtained. This retrospective observational study was 
approved by the Clinical Research Ethics Committee 
of Ankara Etlik City Hospital, Turkey. The study was 
conducted on archived FFPE skin biopsy samples, 
without any direct involvement or intervention on 
patients. All procedures were performed in accordance 
with the ethical standards of the institutional and/
or national research committee and with the 1964 
Helsinki Declaration and its later amendments.

Study group and collection of samples: The participants 
were categorised into five distinct groups based on 
their diagnosis namely, malignant skin tumours, 
psoriasis, SK, AK, and chronic dermatitis (control 
group). Chronic dermatitis was chosen as the control 
group since it represents a non-infectious inflammatory 
skin condition. The control group consisted of non-
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infectious chronic inflammatory dermatoses such as 
chronic nummular eczema, lichen simplex chronicus, 
and hyperkeratotic eczema. Psoriasis, AK, and SK were 
included in the study due to their clinical presentations, 
which resemble CL lesions and may lead to diagnostic 
confusion. In this study, a lesion was defined as 
chronic if it had persisted for more than six wk despite 
appropriate clinical management. In contrast, other 
inflammatory diseases such as vitiligo and acne were 
excluded due to their distinct clinical findings and are 
generally not mistaken for CL. Additionally, secondary 
samples from participants with duplicate results that 
did not meet the inclusion criteria were excluded from 
the study.

The presence of HIV (human immunodeficiency 
virus) infection in the participants included in the 
study was verified through hospital information system 
records.

The sample size was determined using G*Power 
software (version 3.1.9.7, Heinrich-Heine University, 
Düsseldorf, Germany). A power analysis (effect 
size=0.5, α=0.05, power=0.80), the minimum required 
sample size for statistical significance was calculated 
as 128. This study included a total of 275 individuals, 
ensuring sufficient statistical power for meaningful 
comparisons.

Sample preparation: Haematoxylin-eosin (H&E) 
and Giemsa-stained preparations were re-evaluated 
by a specialist pathologist, and the paraffin blocks 
designated for sectioning were retrieved from the 
pathology archive.

For each sample, two sections of 5 µm thickness 
were obtained from the blocks using a microtome 
knife, placed into Eppendorf tubes, and stored at room 
temperature until analysis.

Deparaffinisation and DNA extraction: First, 
paraffin was removed from the 5 µm tissue sections 
by deparaffinisation with xylene alcohol17. Before 
DNA extraction, a preliminary preparation step was 
performed using the Zybio EXM3000 automatic 
extraction device (Zybio Inc., China). DNA extraction 
was carried out using the Biospeedy® Rapid Nucleic 
Acid Extraction Kit (Bioeksen R&D Technologies Inc., 
Istanbul, Turkey) in accordance with the manufacturer’s 
instructions. The extracted DNA samples were stored 
at -20°C until further use.

Molecular analysis: Commercial qPCR test kits 
(Bioeksen R&D Technologies Inc., Istanbul, Turkey) 
were used to detect HHV-8 and Leishmania spp. 
DNA in the extracted nucleic acid samples: ‘Human 
Herpesvirus 8 qPCR Test Kit’ and ‘Leishmania spp. 
RT-qPCR Kit’ (Bioeksen R&D Technologies Inc., 
Istanbul, Turkey). DNA amplification was performed 
using a Magnetic Induction Cycler (MIC)-PCR device 
(Bio Molecular System-BMS, Australia) in accordance 
with the manufacturer's instructions.

The Human Herpesvirus 8 qPCR test kit contained 
HHV-8-specific primers targeting the ORF73 gene 
region. The Leishmania spp. qPCR test kit included 
primers targeting the HSP70 gene region.

Positive and negative controls were used in 
the HHV-8 and Leishmania spp. analysis series, 
respectively. The test results were evaluated using 
amplification curves and cycle threshold (Ct) values, in 
accordance with the manufacturer's recommendations. 
Each PCR analysis was performed using a positive 
control, a negative control, and an internal control.

The results were analysed using Sigmoida Software 
(V 8.6 REV.56), developed by Bioeksen, in accordance 
with the manufacturer’s instructions. A positive control 
was considered valid if the Ct value was ≤30. If a Ct 
value of ≤30 was detected in any negative control test 
channel, contamination was assumed, and the test was 
repeated. In result interpretation, all sigmoidal curves 
above the threshold value were considered positive. 
For results, Ct values were > 30 were recorded as 
negative for the tested pathogen.

Data analysis: Statistical analyses were conducted 
using SPSS software SPSS software (version 
25.0; IBM Corp., Armonk, NY, USA). Descriptive 
analysis included frequency and percentage, median, 
interquartile range (IQR), and minimum-maximum 
values. Pearson’s chi-square and/or Fisher’s exact tests 
were used to compare qualitative variables, whereas 
the Mann-Whitney U test was applied for quantitative 
variables. Statistical significance was set at P< 0.05.

Results

The ages of the 275 participants enrolled in 
the study ranged from 18 to 93 yr (median: 65 yr 
[Interquartile range (IQR) 49-65]), and 53.8% (n=148) 
were male. The median age of the men was 66 yr (IQR 
54-74), while that of the women was 63 yr (IQR 47-74) 
(P=0.302).
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The distribution of the participants in the study group 
(n=254) according to their diagnoses was as follows: 43.3 
per cent had malignant skin tumours (n=119), 13.5 per 
cent had psoriasis (n=37), 16.7 per cent had AK (n=46), 
and 18.9 per cent had SK (n=52). Those diagnosed with 
chronic dermatitis, considered as the control group, 
constituted 7.6 per cent (n=21) of the study.

PCR analysis did not detect HHV-8 DNA in any of 
the samples. On the other hand, Leishmania spp. DNA 
was detected in 8.4 per cent of all samples (n=23). 
However, no positivity results were observed in the 
control group (P=0.387). The Ct values of Leishmania 
spp. positive samples ranged from 16 to 30. The 
positivity rate was 9.4 per cent (2/127) in women and 
7.4 per cent (11/148) in men (P=0.547).

Based on the diagnosis, Leishmania spp. PCR 
positivity was most frequently detected in psoriasis 

The distribution of Leishmania spp. positivity rates 
according to diagnoses is presented in the figure.

When considering only the Leishmania spp.-
positive cases, 11 out of 23 (48%) were male. Lesions 
were predominantly located on the head and extremities. 
In three participants, the lesions were atypically located 
(scalp, palm, and infraorbital region). A total of 34.8 
per cent of the lesions were plaque-like (squamous and/
or erythematous). The histopathological diagnosis with 
the highest positivity by PCR was psoriasis (52.1%), 
followed by AK (17.4%) and SCC (17.4%).

Additionally, according to the hospital information 
system records, there were none who were diagnosed 
with HIV infection among those included in the study.

Demographic and clinical characteristics, as well 
as pathological diagnoses of Leishmania spp. positive 
participants are presented in table II.
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Figure. Distribution of Leishmania spp. positivity rates according to diagnoses.

Table I. Detection of HHV-8 and Leishmanias pp. DNA in 
individual samples
Diagnosis Total (n) HHV-8 (+) n 

(%)
Leishmania spp. 

(+), n (%)
AK 46 0 (0) 4 (8.7)
SK 52 0 (0) 2 (3.8)
Psoriasis 37 0 (0) 12 (32.4)
BCC 64 0 (0) 1 (1.6)
SCC 55 0 (0) 4 (7.3)
CD 21 0 (0) 0 (0)

AK, actinic keratosis; SK, seborrheic keratoses; BCC, basal cell 
carcinoma; SCC, squamous cell carcinoma; CD, Chronic dermatitis

(32.4%), followed by AK (8.7%), malignant skin 
tumours (4.2%), and SK (3.8%).

When the Leishmania spp. positivity rate in patients 
diagnosed with psoriasis was analysed in relation to the 
control group, a statistically significant difference was 
observed (P=0.002) (Table I).

Although the positivity rate in SCC (7.3%), a type 
of malignant skin tumour, was higher than that in BCC 
(1.6%), this difference was not statistically significant 
(P=0.180).
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Discussion

Some viruses and parasites exhibit tropism to the 
skin and present with characteristic clinical findings. 

Additionally, they may resemble certain skin tumours 
and proliferative skin diseases. In such cases, specific 
histopathological examination methods or molecular 
tests may be required for a definitive diagnosis. The 
role of certain parasites and viruses in the aetiology of 
chronic skin diseases is still under investigation. In this 
study, HHV-8 and Leishmania spp. were analysed in 
skin biopsy samples from patients diagnosed with six 
different skin diseases.

HHV-8 DNA was not detected in any of the 
samples, whereas Leishmania spp. DNA was identified 
in 8.4 per cent (23/275) of all cases. Leishmania spp. 
positivity was observed exclusively in samples from 
disease groups other than the control group (chronic 
dermatitis). In these cases, antileishmanial treatment 
may facilitate faster healing of the lesions. This would 
not only provide psychological and social relief to 
patients but also help prevent new cases by eliminating 
potential transmission routes.

The involvement of HHV-8 in the pathogenesis 
of KS, a malignant skin disease, has been well 
established7. However, data regarding the presence 
of HHV-8 in malignant and chronic proliferative skin 
diseases other than KS remain limited in the current 
literature. Although HHV-8 has been implicated in 
other malignancies, such as primary effusion lymphoma 
and Castleman’s disease, there is a notable lack of 
studies investigating its role in non-Kaposi cutaneous 
proliferative disorders. As noted by Becerril et al3, 
existing literature primarily focuses on the association 
between HHV-8 and KS, thereby highlighting a need 
for more systematic and comprehensive research on 
its potential involvement in other dermatological 
conditions3. Supporting this, KSHV sequences 
were identified in 82 per cent of 33 skin lesions 
including BCC, SCC, AK, verruca vulgaris, atypical 
squamous proliferation, and SK collected from 
four KSHV-positive transplant patients undergoing 
immunosuppressive therapy in the USA6. Inagi et al18 
found HHV-8 positivity in 50 per cent of SCC cases 
and 33.3 per cent of AK cases. Nishimoto et al7 used a 
molecular method to detect HHV-8 DNA in both fresh 
and paraffin-embedded tissues from 118 benign and 
malignant skin diseases, reporting positivity in three 
out of 11 SCC samples, three out of 11 AK samples, 
two out of seven chronic dermatitis samples, and one 
out of 14 normal skin samples. However, in the present 
study, PCR analysis did not detect HHV-8 DNA in 
any of the FFPE samples from individuals diagnosed 
with malignant and chronic proliferative skin diseases. 

Table II. Demographic and clinical characteristics of patients 
with Leishmania spp. DNA detected
Characteristics Number of 

patients with 
Leishmania; 

n (%)
Gender Male 11 (48)

Female 12 (52)
Age (yr; range) Male  69 (26-88)
Median (range) Female  47 (18-90)
Region Central Anatolia region 21 (91.3)

Black sea region 2 (8.7)
Clinical lesions* Head 10 (43.5)

Body  3 (13)
Extremity 10 (43.5)

Diagnosis† Squamous cell carcinoma  4 (17.4)
Basal cell carcinoma 1 (4.4)
Psoriasis 12 (52.1)
Actinic keratoses  4 (17.4)
Seborrheic keratoses 2 (8.7)

Lesion (n) Single  7 (30.4)
Multiple  3 (13)
No data 13(56.5)

Type of lesion Macule 1 (4.3)
Papule or squamous 
papule 

2 (8.7)

Plaque (squamous and/or 
erythematous)

8 (34.8)

Pustule 1 (4.3)
Ulcer 1 (4.3)
No data 10 (43.5)

Lesion duration <1 yr  5 (21.7)
≥1 yr  1 (4.4)
No data 17 (73.9)

Treatment Excision  5 (21.7)
Topical calcipotriol and/
or topical steroid

10 (43.5)

Cyclosporine 1 (4.4)
No data 7 (30.4)

*Clinical lesions: Head (10): Forehead: 3, Face: 4, Scalp: 1, 
Infraorbital: 1, Unspecified: 1. Body (3): Back: 1, Unspecified: 
2. Upper extremity (6): Palmoplantar: 1, Finger: 1, Hand: 1, 
Unspecified: 3. Lower extremity (2): Unspecified: 2. Upper and lower 
extremity (2): Unspecified:2. No travel history data. †Pathological
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Nishimoto et al7 suggested that HHV-8 might persist 
at latent levels too low to be detected, particularly in 
immunosuppressed microenvironments, which could 
explain our findings. The absence of detectable HHV-
8 DNA in our samples may be attributed to low viral 
copy numbers, differences in patient populations and 
lesion types, or methodological variations, such as 
the use of Southern hybridisation in Nishimoto et al7, 
which might account for differences in detection rates. 
Additionally, it has been reported that the sensitivity 
of PCR in detecting latent viruses in FFPE samples 
may be limited, especially in cases with low viral 
loads. Our results suggest that there is no relationship 
between these diseases and HHV-8 infection, which 
is consistent with studies that have not confirmed this 
association. Furthermore, some studies indicate that 
HHV-8 positivity reported in the literature may be due 
to laboratory contamination19,20.

Trento et al21 investigated the prevalence of 
HHV-8 antibodies in a healthy control group and 
patients with inflammatory skin diseases. They did 
not detect a significant difference in positivity rates 
between inflammatory skin diseases (eczema, 9%; 
psoriasis, 18.2%) and the control group (13.9%), 
further supporting the lack of association. This study 
was conducted using FFPE samples; therefore, no 
data on HHV-8 serology in the study participants were 
available. Considering that serological analysis provides 
complementary information regarding past exposure 
and immune response, future studies incorporating 
both molecular and serological approaches may offer 
a more comprehensive understanding of the role of 
HHV-8 in chronic skin diseases.

CL is frequently observed in tropical and 
subtropical regions22. However, studies have also been 
conducted in non-endemic countries23,24. In Turkey, the 
majority of CL cases occur in the Southern provinces, 
including Şanlıurfa, Adana, Gaziantep, Hatay, 
Osmaniye, Kahramanmaraş, and Mersin. A significant 
increase in cases has been reported in the Southeastern 
provinces following the arrival of refugees from 
endemic regions25. Additionally, CL cases have been 
reported in Burdur, Ankara, and Istanbul, which are 
non-endemic provinces, with some patients having a 
history of travel to other regions in the country16,26,27. 
Similarly, global studies have identified cases without 
documented travel history22,23. Although Ankara, 
where our study was conducted, is not an endemic area 
for CL, it receives immigration from both within and 
outside the country. Patients also visited our hospital 

from rural settlements. Among the Leishmania spp. 
positive cases, two patients resided in the Black Sea 
Region; however, their travel history to endemic areas 
could not be confirmed due to limited information in 
their medical records.

CL lesions typically present as single or multiple 
lesions on visible areas of the body, such as the 
extremities and the head and neck region28. Rarely, 
cases and case series were reported in less common 
locations, including the lips, eyelids, nasal vestibule, 
nose, thighs, armpits, back, hips, and groin9,13,22-24. 
In this study, consistent with the literature, most 
Leishmania spp. positive patients had lesions on the 
face and extremities, which are more exposed to 
the phlebotomes responsible for CL transmission. 
However, three cases exhibited atypical lesion locations 
(scalp, palm, and infraorbital region).

While some Leishmania spp. exhibit tropism 
to the skin, others show tropism to internal organs. 
Classically, L. infantum and L. donovani are recognised 
as the causative agents of visceral leishmaniasis (VL), 
whereas L. tropica and L. major are associated with 
CL. However, VL cases caused by L. tropica and CL 
cases caused by L. donovani and L. infantum have 
also been reported12. This variation influences the 
location and visual characteristics of skin lesions, 
as well as the clinical progression of the disease23,24. 
However, since retrospectively archived samples were 
used in the present study, factors such as the clinical 
course of the disease and variations in treatment 
response could not be assessed. Additionally, species 
discrimination was not possible due to the design 
of the PCR kit used. Studies conducted in our 
country have reported cases with atypical clinical 
presentations, in addition to lesions specific to CL, 
such as noduloulcerative lesions, multiple nodular 
lesions, superficial ulcerations, erythematous plaques, 
crusted ulcers, and erythematous scaly papuloplaques. 
In the differential diagnosis of these cases, diseases 
such as granuloma annulare, zosteriform lichen planus, 
linear inflammatory verrucous epidermal nevus, and 
epidermoid carcinoma were considered12,16,27. Because 
CL can be confused with many granulomatous 
diseases, a differential diagnosis is crucial, particularly 
in chronic cases and malignancies that may develop 
from scarring. This may be attributed to the atrophy of 
adnexal structures in wound areas, making the affected 
tissues more susceptible to ultraviolet radiation and 
other exogenous carcinogens. Additionally, radiation 
exposure in these areas may further contribute to 
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malignant transformation10. Besides granulomatous 
diseases, CL can also mimic conditions such as leprosy, 
deep fungal infections, mycobacterial infections, 
necrobiosis lipoidica, sporotrichosis, and pyoderma 
gangrenosum. This diagnostic overlap increases the risk 
of misdiagnosis and treatment delays, highlighting the 
importance of thorough clinical and histopathological 
evaluation14,29.

Histopathological examination results in the 
diagnosis of CL may vary depending on the location 
and quantity of the biopsy material, the presence of 
necrosis in the lesion, parasite load, staining process, 
and the experience of the evaluating specialists28.We 
believe that negative histopathological examination 
results may be attributed to the following reasons. In 
chronic diseases with a low parasite load in lesions, RT-
PCR, which has higher sensitivity, may be preferred. In 
addition to fresh biopsy samples, FFPE biopsy samples 
can also be utilised for molecular methods30. Another 
advantage of molecular methods is their ability 
to obtain epidemiological data by identifying the 
causative agent at the species level. This also provides 
valuable guidance in determining the appropriate 
treatment approach8.

A limitation of this study was that species 
discrimination could not be performed because the 
primers used in the molecular analysis targeted 
Leishmania species. Another limitation was that 
positive samples were not confirmed by sequencing.

In conclusion, this study demonstrated that HHV-8 
DNA was not detected in biopsy samples from malignant 
and chronic proliferative skin diseases, suggesting no 
association between HHV-8 and these conditions. On 
the other hand, Leishmania spp. DNA was identified 
in 8.4 per cent of all samples, indicating that factors 
such as climate change, environmental conditions, and 
migration may contribute to an increased incidence 
in non-endemic regions. Considering its potential 
to mimic other dermatological conditions, CL may 
be included in the differential diagnosis of chronic, 
non-healing, and treatment-refractory skin lesions, 
especially in cases with atypical clinical presentations 
or in patients from endemic areas, to facilitate early 
detection and minimise scarring. Additionally, the use 
of FFPE biopsy samples in molecular analyses may 
aid in the diagnosis of CL cases with atypical clinical 
presentations.
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