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Abstract

(1) Background: Studying the incidence of Kaposi sarcoma in relation to key variables can guide
targeted research and subtype-specific clinical interventions. (2) Methods: We reviewed the records
of all patients who visited our hospital’s dermatology outpatient clinic, and patients who were
clinically and histopathologically diagnosed with Kaposi sarcoma were included in the study. The
age, gender, lesion location, anti-HIV test results, and comorbidities of the patients were recorded.
(3) Results: Thirty-three patients with Kaposi sarcoma were identified. Male-female ratio was 2.7:1.
The Kaposi sarcoma lesions were statistically significantly more prevalent in the lower extremities of
HIV-negative patients (p=0.005). Receiver Operating Characteristic (ROC) curve analysis identified
59 years as the optimal age cutoff for distinguishing between HIV-positive and HIV-negative
patients. Anti-HIV positivity was significantly higher in individuals aged 59 and younger compared
to those aged 60 and older (p < 0.001). (4) Conclusions: To the best of our knowledge, this is the first
study to demonstrate a statistically significant higher prevalence of lower extremity lesions among
HIV-negative patients and to identify 59 years as the optimal age cutoff for distinguishing between
HIV-positive and HIV-negative Kaposi sarcoma patients using ROC curve analysis. The age-related
patterns observed in this study warrant further investigation.
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1. Introduction

Kaposi sarcoma, first described by Hungarian dermatologist Moritz Kaposi in 1872, is a
multifocal, endothelial proliferation of low-grade malignant potential caused by human herpesvirus
8 (HHV-8), most often with cutaneous involvement with or without visceral extension. There are five
distinct subtypes: classic, endemic, iatrogenic, AIDS (acquired immunodeficiency syndrome)
associated (epidemic) and the newest subtype arising in MSM (men who have sex with men) without
HIV (human immunodeficiency virus) infection. Cutaneous lesions are typically dark blue or purple
macules, papules or plaques [1]. Bullous Kaposi sarcoma has also been reported as an uncommon
variant [2]. Lymph nodes, mucosae and viscera may be involved without skin involvement [1].
Kaposi sarcoma can also rarely involve the nail unit [3]. Although HHV-8 is considered the causative
agent, multiple co-factors are required, the most powerful of which is HIV co-infection, which
elevates the risk up to 20,000-fold. All forms of Kaposi sarcoma are associated with HHV-8 infection
as the etiological agent. Discovered in 1994 and originally termed as Kaposi sarcoma herpesvirus,
this gammaherpesvirus is easily transmitted through saliva and blood products [1]. Transmission of
the virus is sexual in MSM. HHV-8 may also be transmitted by solid organ transplantation [4]. The
genetic basis for the ethnogeographic predisposition of Kaposi sarcoma in the classic and endemic
subtypes is unclear at present. The contribution of additional exposures has been suggested. These
include exposure to quinine, nitrile inhalants, angiotensin-converting enzyme inhibitors and volcanic
soil silicates [1]. SARS-CoV-2 (severe acute respiratory syndrome coronovirus 2) infection has also
been reported as a possible etiological factor [5,6]. Management of Kaposi sarcoma depends on the
clinical subtype. In localized cutaneous disease, excision and cryotherapy can be used. Kaposi
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sarcoma is highly radiosensitive with complete responses in up to 93% of patients. Liposomal
doxorubicin and paclitaxel are approved by the United States Food and Drug Administration as first
line and second line treatments, respectively, for advanced Kaposi sarcoma. There are also reports of
responses to imatinib, sorafenib, bortezomib, nivolumab and pembrolizumab [1]. Intralesional
cidofovir, intralesional vinblastine, intralesional vincristine, photodynamic therapy, Nd-YAG
(neodymium-doped yttrium aluminium garnet) laser, topical sirolimus, topical imiquimod, topical
alitretinoin, electrochemotherapy, topical and oral propranolol, acitretin and metformin have also
been reported as successful treatments in the literature [7-15]. Interferon alfa, although effective in
some patients, tends to be associated with lower response rates than paclitaxel and liposomal
doxorubicin [16]. Investigating the incidence of Kaposi sarcoma according to various factors can
contribute to more targeted research and intervention. This study investigates the epidemiological
and clinical features of patients with Kaposi sarcoma at a major teaching hospital in Istanbul. The aim
of of this study is to examine the incidence and clinical characteristics of different forms of Kaposi
sarcoma, with particular emphasis on age patterns and HIV serostatus.

2. Materials and Methods

A retrospective cohort study design was used. The outpatient records of all patients who visited
the dermatology outpatient clinic of our hospital between October 2016 and March 2025 were
reviewed, and patients who were clinically and histopathologically diagnosed with Kaposi sarcoma
were included in the study. Our hospital was a military hospital before October 2016, but it became
a state hospital in October 2016 and currently serves as a tertiary referral center. For this reason,
outpatient clinic records have been available for review since October 2016. Outpatient clinic records
were screened for Kaposi sarcoma using the ICD (International Classification of Diseases) code C46.
The age, gender, lesion location, anti-HIV test results, and comorbidities of patients diagnosed with
Kaposi sarcoma were recorded. All of the patients in this study had been tested for HIV status using
the ELISA (enzyme-linked immunosorbent assay) method, and those with positive ELISA results
were confirmed by Western blot analysis. The data obtained from the study were analyzed using IBM
SPSS Statistics for Windows, version 30.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics for
the sociodemographic and clinical characteristics of patients with Kaposi sarcoma were presented as
counts (n), percentages (%), means, and standard deviations. Categorical variables were analyzed
using Fisher’s exact test. The Shapiro-Wilk test was used to assess the normality of the age at
diagnosis variable, and its association with anti-HIV positivity was evaluated using the Mann-
Whitney U test. In addition, to identify the optimal age at diagnosis that could be a predictor for anti-
HIV positivity, a receiver operating characteristic (ROC) curve analysis was performed, and the
Youden index was used. A p-value of <0.05 was considered statistically significant.

3. Results

All patients who visited our outpatient clinic between October 2016 and March 2025 were
screened, and 33 patients with Kaposi sarcoma were identified. These 33 patients underwent a punch
biopsy and had been clinically and histopathologically diagnosed with Kaposi sarcoma. Their
diagnoses had been confirmed by positive immunohistochemical staining for HHV-8. Patients were
screened for metastasis in the medical oncology department. Only 1 patient (3%) had metastasis to
gastrointestinal system. This patient was HIV-negative and had been receiving systemic treatment
with 16 mg/day methylprednisolone for three months for anti-glomerular basement membrane (anti-
GBM) disease of the kidney. The age, gender, anti-HIV test results, lesion locations, and comorbidities
of the patients are summarized in Table 1. Twenty-four (72.7%) of the patients were male, and 9
(27.3%) were female. Male-female ratio was 2.7:1. The patients’ ages ranged from 28 to 99, with a
median age of 72. The mean age and standard deviation of the patients was 67.61+15.99. The anti-
HIV test result was negative in 81.8% of cases (n=27), while it was positive in 18.2% of cases (n=6).
Lesion sites were grouped into upper extremities, lower extremities, head, trunk, diffuse skin
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involvement, and gastrointestinal involvement, and the relationship between anti-HIV test results
and lesion sites was examined (Table 2). This examination revealed that lesions were statistically
significantly more prevalent in the lower extremities of HIV-negative patients (p=0.005).
Additionally, HIV-positive patients were statistically significantly more likely to have widespread
skin involvement (p=0.004) and trunk involvement (p=0.028). No statistically significant difference
was found between gender and lesion location (p=0.999). In 24.2% of cases (n=8), no comorbidities
were present, while at least one comorbidity was present in 75.8% of cases (n=25). The comorbidities
of the patients are summarized graphically in Figure 1. There was a statistically significant difference
in the mean age between HIV-positive and HIV-negative patients (p<0.001) (Figure 2). Receiver
operating characteristic (ROC) curve analysis shows that we can determine 59 years as the cutoff
value for age between HIV-positive and HIV-negative patients (Figure 3). When we divided the
groups according to the optimal cutoff value calculated from the ROC curve and analyzed them, anti-
HIV positivity was found to be significantly higher among individuals aged 59 or younger than
among those aged 60 or older (p<0.001) (Table 3).

Table 1. Demographic and clinical features of Kaposi sarcoma patients.

Case Age Gender Localization Anti-HIV Comorbidity
Bilateral cruris . . ..
1 53 Male and feet Negative Kidney transplant recipient
Bilateral wrists . . .
2 82  Male Negative Hypertension, atherosclerosis
and feet
Left hand H tensi i 1 fail hn’
3 68 Male .e and, Negative ypertension, chrorluc renal failure, Crohn’s
right foot disease
Left arm, left
4 67 Female hand, right Negative None
foot

Hypertension, glaucoma,

> 81 Female Rightankle — Negative chronic peripheral venous insufficiency

6 65 Female  Left foot Negative Allergic rhinitis
” 50 Male Right axilla Positive Type 2 dlal?etes mellitus ([?M),
and chest condyloma acuminatum, anogenital herpes

Type 2 diabetes mellitus, atherosclerosis,

8 75 Male Right cruris  Negative .
renal cell carcinoma

9 84  Male  Right foot Negative Hypertension, atherosclerosis
10 30 Male DNSVESKINpoive None

lesions
11 45 Male Extensll ve skin Positive None

lesions
12 78 Male Left ankle Negative Psoriasis
13 54 Male DXETSVESKIN b Syphilis

lesions
14 99  Female Bilateral cruris Negative Hypertension, atherosclerosis
15 71 Male Left hand, left Negative Diffuse large B Ce.ll lymph.oma, tyl':)? 2 DM,

foot atherosclerosis, chronic hepatitis B
16 81 Female Rightknee  Negative Atherosclerosis
17 72 Male Leftelbow  Negative Psoriasis
18 69 Male Left arm, Negative Thyroid papillary carcinoma, glioblastoma
bilateral feet !
Left knee, left
19 70  Male labial Negative None
commissure
20 73  Female R%ght army, Negative Hypertension
right foot

21 79  Male Bilateral cruris Negative Basal cell carcinoma
22 74  Male Rightthigh  Negative Prostate carcinoma
23 43 Male Bilateral cruris Negative Kidney transplant recipient
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24 81  Male Rightankle Negative Psoriasis
25 28  Male Left arm left Positive None
cruris, trunk
2% 77 Male Bilateral arms Negative Parkinson’s disease, .hypertenswn, prostate
and legs carcinoma
Left is, left
27 54  Male o IR positive Syphilis
ankle
28 72 Female Right foot Negative None

Bilateral feet,

Anti-gl lar b t b kid
29 53 Male gastric antrum Negative nirglomertiar basement membrane kidney

disease
and corpus
30 82 Female Left cruris Negative Chronic hepatitis B, rheumatoid arthritis
31 64 Female  Leftarm Negative None
32 80  Male  Right foot Negative None
Hypertension, atherosclerosis, chronic renal
33 77 Male  Right ankle Negative failure,

heart failure

Table 2. Anti-HIV test results and lesion locations.

Anti-HIV
Negative Positive P
Age (year), mean £ standard 73.0 +11.2 435+117 <0.001¢
deviation
<59 3 (33.3) 6 (66.7)
A , n (9 <0.001b
ge (year), n (%) >60 24 (100.0) 0 (0.0)
2aMann-Whitney U test;  Fisher’s exact test
Table 3. The relationship between HIV positivity and age at diagnosis with Kaposi sarcoma.
Anti-HIV .
Negative, n (%) Positive, n (%) P
Lower extremities 25 (92.6) 2 (33.3) 0.005
Upper extremities 9 (33.3) 1(16.7) 0.640
Trunk 0 (0.0 2(33.3) 0.028
Head 1(3.7) 0 (0.0) 0.999
Diffuse skin involvement 0 (0.0) 3(50.0) 0.004
Gastrointestinal system 1(3.7) 0(0.0) 0.999

*Fisher’s exact test
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Figure 1. Comorbidities observed in patients with Kaposi sarcoma.
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Figure 2. Comparison of the mean age at diagnosis of Kaposi sarcoma by HIV serostatus.
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Figure 3. ROC curve evaluating the performance of age at diagnosis in predicting HIV positivity among patients
with Kaposi sarcoma. The area under the curve (AUC) was 0.951 (95% CI: 0.879-1.000), indicating excellent
discriminatory ability. The optimal cutoff age, determined using the Youden index (0.889), was 59 years.

4. Discussion

The current study is a retrospective analysis of 33 patients with Kaposi sarcoma at our institution
between the years 2016 and 2025. Twenty-four (72.7%) of the patients were male, and 9 (27.3%) were
female. The predominance of men in this cohort is in line with the literature. Kaposi sarcoma can
occur at any age and in both sexes but is more common in adult men. According to Globocan 2022
data, the incidence of Kaposi sarcoma is 0.5 in men and 0.3 in women per 100,000 people [17]. In our
study, male-female ratio is 2.7:1. The overall male-female ratio in patients with Kaposi sarcoma
appears to range from 2.5:1 to 9:1 [16]. The prevalence of Kaposi sarcoma is higher in men than in
women, likely due to various contributing factors like hormonal, viral, and genetic factors and high-
risk behaviour [18]. The predominance of males may additionally be explained by the role of sex
steroids on the immune system and that females have higher levels of circulating IgG, IgM, and CD4+
T cells than men [19]. In our study, all of the six HIV-positive patients were male which is likely due
to high-risk behaviour in men. This finding is consistent with that reported in a study from Taiwan
[20]. The mean age and standard deviation of the patients in our study was 67.61+15.99. This result is
quite similar to that of another study conducted in our country, in which the mean age was found to
be 68.42 +12.80 years [19]. The study conducted in Taiwan found a lower mean age of 58.7+21.2 [20].
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The median age of our patients was 72. A study conducted in Finland found that the median age of
patients was 44.5 years old [21]. In another study conducted in China, the median age was found to
be 60 [22]. Both the mean age and median age of our patients were found to be higher than in other
countries in different geographical regions. The reason for this is probably that, as our country is a
Mediterranean country, classic Kaposi sarcoma, which is usually seen in older age groups, is more
common in our country than other subtypes. Classic Kaposi sarcoma occurs predominantly in men
of Eastern European and Mediterranean origin [15]. In our study, a statistically significant higher
prevalence of lesions was observed in the lower extremities among HIV-negative patients (p=0.005).
Previous retrospective studies on Kaposi sarcoma have reported the lower extremities as the most
common site of lesions [19,21,23]. The study conducted in Taiwan found that HIV-positive patients
had a lower incidence of lower extremity lesions compared to HIV-negative patients [20]. To the best
of our knowledge, this is the first study to demonstrate a statistically significant higher prevalence of
lesions in the lower extremities among HIV-negative patients. Why Kaposi sarcoma is common on
the lower limbs is not clearly understood [23]. It has been suggested that lymphedema may contribute
to tumorigenesis via local immunosuppression [19]. Some environmental factors such as exposure to
volcanic soils have been hypothesized in the pathogenesis of Kaposi sarcoma. Chronic exposure of
the skin to iron or alumino-silicate might induce localized immune dysfunction which might add
additional explanation to the topography of the lesions at the extremities of the body [24]. In our
study, a statistically significant association was observed between HIV-positive status and
widespread skin lesion distribution in Kaposi sarcoma patients. This finding was also reported in the
study conducted in China [22]. HIV-positive patients in our study were statistically significantly more
likely to have trunk involvement which was also observed in the study conducted in Taiwan [20]. No
statistically significant difference was found between gender and lesion location. The same finding
was observed in a study conducted in Cameroon [25]. The histopathological diagnoses of the patients
had been confirmed by positive immunohistochemical staining for HHV-8. Immunohistochemically,
monoclonal antibodies against LANA (latency-associated nuclear antigen) are routinely used for
specific HHV-8 detection. HHV-8 is transmitted primarily via saliva, but also sexually, vertically, and
via blood products [15]. The role of HHV-8 in the pathogenesis of Kaposi sarcoma appears to be
related to some of the proteins produced by the virus. HHV-8 gene encodes proteins that inhibit
retinoblastoma and p53 tumor suppressor genes. HHV-8 viral interferon regulatory factor prevents
interferon from respressing the c-myc oncogene. The cytokine, viral interleukin-6, produced by HHV-
8 causes increased expression of vascular endothelial growth factor [26]. Thus, HHV-8 supports both
angiogenesis and cell proliferation. Other factors affecting tumorigenesis include hypoxia, epigenetic
modifications, immunosuppression, and hyperglycemia [22]. In HIV-infected cases, the Tat protein
of HIV virus induces various cytokines that synergistically interact with the products of HHV-8 that
may account for the development and progression of Kaposi sarcoma [27]. Kaposi sarcoma in people
living with HIV is considered a sign that HIV has developed into AIDS [28]. But some HIV patients
can develop Kaposi sarcoma while having a normal CD4-cell count [21]. HIV contributes to the
pathogenesis of Kaposi sarcoma by inducing the immunosuppression necessary for the clinical
expression of opportunistic disease [23]. In our study, no comorbidities were observed in 24.2% of
our cases (n = 8), while 75.8% of our cases (n = 25) presented with at least one comorbidity. The most
common comorbidity in our study was hypertension (n=8, 24.2%), followed by atherosclerosis (n=7,
21.2%). Hypertension is probably the most common comorbidity in our study because the mean age
of our patients is over 65. A study found that blood pressure increases with age, with an average
increase of 6.4 mmHg in systolic blood pressure per decade [29]. The second most common
comorbidity in our study was atherosclerosis. Atherosclerosis may have contributed to the
development of Kaposi sarcoma by affecting tumorigenesis through hypoxia. In six patients (18.2%),
a second primary malignancy had been diagnosed before the onset of Kaposi sarcoma. Two patients
had a history of prostate carcinoma. One patient had a history of both papillary thyroid carcinoma
and glioblastoma. Another patient had a history of renal cell carcinoma, one had diffuse large B-cell
lymphoma, and one had basal cell carcinoma. All six patients were male, HIV-negative, and aged 69
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years or older. The prevalence of second primary malignancies in patients with Kaposi sarcoma
ranges from 8.6% to 40% in the literature [21]. An 18.2% occurrence of second primary malignancies
was observed in our cohort, consistent with existing literature. The literature highlights a notable
association between Kaposi sarcoma and second primary malignancies, particularly those affecting
the lymphoreticular system [30]. In our study, three patients had type 2 diabetes mellitus, and three
had psoriasis. The relationship between Kaposi sarcoma and psoriasis is controversial. According to
one study, the risk of Kaposi sarcoma among patients with psoriasis is comparable to that in the
general population, with no apparent interaction between the two conditions [31]. But diabetes
mellitus has been identified in the literature as an important predisposing factor for the development
of Kaposi sarcoma, with the high-glucose microenvironment suggested as a contributing mechanism
[32]. In our study, two patients had undergone kidney transplantation, two had chronic renal failure,
two had a history of syphilis, and two had chronic hepatitis B. Single-occurrence comorbidities
observed in the cohort included Crohn'’s disease, glaucoma, allergic rhinitis, condyloma acuminatum,
anogenital herpes, heart failure, theumatoid arthritis, chronic peripheral venous insufficiency,
Parkinson’s disease, and anti-glomerular basement membrane kidney disease. The patients
diagnosed with syphilis, condyloma acuminatum, and anogenital herpes were concurrently HIV-
positive. The literature describes a case of disseminated Kaposi sarcoma in an HIV-negative
individual with chronic hepatitis B infection [20]. Reports in the literature have also documented
cases of Kaposi sarcoma in patients undergoing hemodialysis or peritoneal dialysis for chronic renal
failure [33,34]. However, our patients with chronic renal failure were not undergoing hemodialysis
or peritoneal dialysis. No documented association exists between Parkinson’s disease, glaucoma,
allergic rhinitis, and Kaposi sarcoma. Chronic peripheral venous insufficiency may have contributed
to the development of Kaposi sarcoma through chronic lymphedema, whereas heart failure may have
contributed through tissue hypoxia. latrogenic Kaposi sarcoma was first described in 1978 in a renal
transplant recipient and was found to be related to reactivation of HHV-8 in immunosuppressed
transplant patients [19,24]. Additionally, HHV-8 may be transmitted through donor organs [24].
Kaposi sarcoma has been reported to be 200 times more frequent in transplant recipients than in the
general population. In the cases of non-transplant-related iatrogenic Kaposi sarcoma, the most
common causative drugs are corticosteroids and cyclosporine [16]. Typically, steroid-associated
immunosuppression has been considered when the dose exceeds 20 mg prednisone/day, particularly
in chronic use [35]. In our study, all HIV-positive patients were aged 54 years or younger. Only three
HIV-negative patients were under the age of 54, two of whom had undergone kidney transplantation,
and one of whom had been receiving 16 mg/day of methylprednisolone which is equivalent to 20
mg/day of prednisone for three months to treat anti-GBM kidney disease. These three patients may
be classified as having iatrogenic Kaposi sarcoma. The patient with Crohn’s disease was a 68-year-
old HIV-negative man receiving treatment with mesalazine and azathioprine. The patient with
rheumatoid arthritis was an 82-year-old HIV-negative woman receiving treatment with 12.5
mg/week methotrexate and 5 mg/day prednisolone. However, whether these two patients should be
classified as having classic or iatrogenic Kaposi sarcoma remains a matter of debate. Therefore,
further studies are needed to clearly identify which immunosuppressive drugs and dosages are
associated with the development of non-transplant-related iatrogenic Kaposi sarcoma. In our study,
a statistically significant difference in the mean age was observed between HIV-positive and HIV-
negative patients (p < 0.001). A similar finding was reported by Chalya et al., who observed that
patients with AIDS-associated Kaposi sarcoma were significantly younger than those with HIV-
negative disease [23]. In the study by Hong and Lee, all HIV-positive patients were under 60 years of
age, whereas the HIV-negative group included individuals aged 60 years and older; this difference
was statistically significant [27]. All HIV-positive patients in our study were aged 54 years or
younger; however, ROC curve analysis identified 59 years as the optimal age cutoff for distinguishing
between HIV-positive and HIV-negative patients, demonstrating excellent discriminatory ability
(AUC = 0.951), with a sensitivity of 88.9% and specificity of 100.0%. When patients were stratified
based on the optimal age cutoff of 59 years identified by ROC curve analysis, anti-HIV positivity was
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significantly more prevalent in the group aged 59 years or younger compared to those aged 60 years
or older (p < 0.001). To the best of our knowledge, this is the first study to identify 59 years as the
optimal age cutoff for distinguishing between HIV-positive and HIV-negative patients using ROC
curve analysis. This suggests that age may serve as a clinically useful indicator in differentiating
between these patient populations. Kaposi sarcoma occurring in individuals aged 60 years and older
may, in the future, be classified as a geriatric condition associated with immunosenescence. While
the absence of HIV infection may be presumed in such cases, routine HIV testing should not be
omitted without sufficient supporting evidence. Further research is needed to confirm this
association. The observed age-related patterns warrant further investigation. The retrospective
design and modest sample size represent limitations of the current study; nonetheless, the findings
offer a foundation for future research in this area.

5. Conclusions

Kaposi sarcoma, first described by Hungarian dermatologist Moritz Kaposi in 1872, is a
multifocal, endothelial proliferation of low-grade malignant potential caused by human herpesvirus
8 (HHV-8), most often with cutaneous involvement with or without visceral extension. All forms of
Kaposi sarcoma are associated with HHV-8 infection as the etiological agent but not all forms of
Kaposi sarcoma are associated with HIV infection. There are five distinct subtypes of Kaposi sarcoma:
classic, endemic, iatrogenic, AIDS associated (epidemic) and the newest subtype arising in MSM
without HIV infection. This research advances current knowledge by demonstrating that 59 years as
the optimal age cutoff for distinguishing between HIV-positive and HIV-negative Kaposi sarcoma
patients using ROC curve analysis. Anti-HIV positivity was significantly more prevalent in the group
aged 59 years or younger compared to those aged 60 years or older (p < 0.001). The observed age-
related patterns warrant further investigation.
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Abbreviations

The following abbreviations are used in this manuscript:

HHV-8 Human herpesvirus 8

AIDS Acquired immunodeficiency syndrome
MSM Men who have sex with men

HIV Human immunodeficiency virus

Sars-CoV-2  Severe acute respiratory syndrome coronavirus 2
Nd-YAG Neodymium-doped yttrium aluminium garnet
ICD International classification of diseases
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ELISA Enzyme-linked immunosorbent assay
ROC Receiver operating characteristic

DM Diabetes mellitus

AUC Area under the curve

CI Confidence interval

LANA Latency-associated nuclear antigen

Anti-GBM  Anti-glomerular basement membrane
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