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Abstract
AIM: To evaluate the outcomes and potential prognostic factors in patients with non-AIDS-related Kaposi's sarcoma (KS).

METHODS: Patients with histologically proven non-AIDS-related KS treated with systemic chemotherapy were included in this retrospective analysis. In some cases, the human herpes virus 8 status was assessed by immunohistochemistry. The patients were staged according to the Mediterranean Kaposi's sarcoma staging system. A multivariable model was constructed using a forward stepwise selection procedure. A P value < 0.05 was considered statistically significant, and all tests were two-sided. 

RESULTS: Thirty-two cases were included in this analysis. The average age at diagnosis was 70 years, with a male/female ratio of approximately 2 to 1. Eighty-four per-cent of the cases had classic Kaposi's sarcoma. All patients received systemic chemotherapy containing one of the following agents: vinca alkaloid, taxane, and pegylated lyposomial doxorubicin. Ten patients (31.5%) experienced a partial response, and a complete response was achieved in four patients (12.4%) and stable disease in sixteen cases (50%). Two patients (6.2%) were refractory to the systemic treatment. The median progression-free survival (PFS) was 11.7 mo, whereas the median overall survival (OS) was 28.5 mo. At multivariate analysis, the presence of nodular lesions (vs macular lesions only) was significantly related to a lower PFS (hazard ratio: 3.09 ± 1.18-8.13, P = 0.0133).  

CONCLUSION: Non-AIDS-related Kaposi's sarcoma appears mostly limited to the skin and is well-responsive to systemic therapies. Our data show that nodular lesions may be associated with a shorter PFS in patients receiving chemotherapy. 

© 2013 Baishideng. All rights reserved.
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Core tip: Non-AIDS-related Kaposi's sarcoma is usually relatively benign, with an indolent disease course. It appears to be highly responsive to a wide variety of chemotherapy agents, including pegylated liposomal doxorubicin, vinca-alkaloids, etoposide, and taxanes. However, factors predictive of progression-free survival are lacking. In our series of 32 patients with non-AIDS-related Kaposi's sarcoma, we showed that presence of nodular lesions (vs macular lesions only) was associated with a 3-fold increased risk of progression. If confirmed by further studies, such a finding may be useful to improve the therapeutic strategy for this disease at the individual level.
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INTRODUCTION
Kaposi’s sarcoma (KS) is a multifocal angioproliferative disorder of the vascular endothelium that usually presents itself with multiple vascular, cutaneous and mucosal nodules[1].

The four described clinical variants, i.e., classic, endemic, iatrogenic and epidemic KS, show a distinct natural history and prognosis[2], but all share a causal relationship with human herpes virus 8 (HHV-8)[3]. Infection with this virus is a necessary condition, but it is not sufficient alone to cause KS, highlighting how genetic and angiogenic factors and the production of several inflammatory cytokines play a role in the multistep pathogenesis of KS[4].
As KS can be considered to be an opportunistic tumour, the restoration of immune competence is associated with remission in organ transplant recipients[5] and in acquired immune deficiency syndrome (AIDS)-related KS[6]. In classic KS, the cause of the underlying immunodeficiency is more difficult to identify and therefore to target by treatment.
Classic KS is a rare and mild form of the disease, primarily affecting men over 50 years old in endemic areas[7]. Lesions present themselves as purplish-red pigmented nodules on the legs and arms and tend to spread to more proximal sites[8]. The reported male-to-female ratio is 17:1[9]. Patients with classic KS have a greater risk to develop solid or haematopoietic neoplasms[10]. 

Iatrogenic KS is associated with the use of corticosteroids and other immunosuppressive agents[11]. The duration of immunosuppressive therapy does not seem to affect the risk of KS[12]. Iatrogenic KS more frequently involves the lymph nodes and viscera compared with classic KS [1,2].
The definition of the therapeutic strategy for KS depends on a number of factors, which include the location and variant of the KS, the pace of disease progression, the presence and severity of the symptoms (e.g., pain and oedema), the number of lesions, the degree of host immune competence and comorbidities [2, 7, 13].
We present data about the treatment, response and outcome of 32 patients with non-AIDS-related KS treated with chemotherapy at our Institution from January 2008 to December 2012.

MATERIALS AND METHODS
A retrospective review study of patients who received systemic treatment for classic or iatrogenic KS from January 2008 to December 2012 at the Division of Dermatology and Oncology of University Hospital Federico II, Naples was performed. Informed consent for the anonymous publication of the data was obtained for all patients. 

Patients who had histologically proven KS lesions of the skin and were negative for HIV-1/2 by macro enzyme immunoassay were included in this study. The histologic diagnosis required the presence of proliferative miniature vessels and tumour-like fascicles composed of spindle cells and a vascular network[1,2]. The HHV8 status was assessed by immunohistochemistry using a monoclonal antibody against the latent nuclear antigen 1. Positivity for HHV8 confirmed but was not strictly necessary for the diagnosis. 

The tumour staging was performed with an ultrasound of the abdomen and the superficial lymph nodes, a chest x-ray and/or a whole body computed tomography scan. An esophagogastroduodenoscopy and rectosygmoidoscopy were performed in fit patients.  Demographic features, such as origin, age at onset and gender, of the patients were retrieved. Data regarding the type, response and duration of the first systemic treatment delivered at our Institution and its related progression-free survival (PFS), overall survival (OS), comorbidities, number and extent of lesions and the presence of complications, such as lymphoedema, haemorrhage, pain, functional impairment and ulcerations, were also extracted from a review of the charts. The staging was performed according to criteria by Brambilla et al[14].

Five levels of the response to treatment were defined according to the revised WHO criteria[15]: complete response, major response, minor response, stable disease and progression. All levels were based on the number of lesions: complete response, 100% resolution of the lesions; major response, > 50% to < 100% decrease; minor response, >25% to < 50% decrease; stable disease, < 25% decrease to < 25% increase; and progression, > 25% increase in the number of lesions or worsening of the tumour-associated pain/oedema. Cox proportional hazards regression was used to investigate the prognostic factors of progression-free survival (PFS) and overall survival (OS). A multivariable model was constructed using a forward stepwise selection procedure. A P value < 0.05 was considered statistically significant, and all tests were two-sided. All results are considered hypothesis-generating and require independent validation. 

RESULTS 
Thirty-two cases of non-AIDS-related KS were included in this study. The mean age at diagnosis was 70 years. Twenty-one patients (65.6%) were male, and eleven (34.4%) were female, with an approximate male:female ratio of 2:1. All patients were Italian. With respect to the clinical subtype, 27 (84.3%) cases of classic KS and five cases (15.6%) of iatrogenic KS were included in this analysis. Of note, two patients with classic KS suffered from tumour-induced immunosuppression: one had B-cell lymphoma, and the other presented with Good’s syndrome associated with a thymic epithelial tumour[16].

In particular, three patients were on immunosuppressive therapy due to an autoimmune disease (rheumatoid arthritis or systemic lupus erythematosus). The medication used included systemic corticosteroids and cyclosporin A. Two patients were on systemic corticosteroids due to severe chronic obstructive pulmonary disease (COPD). All 25 cases tested for HHV8 were positive.
In 90.6% (n = 29) of the cases, the KS was limited to the skin. One patient (3.1%) presented mucosal lesions of the glans, and another case had axillary lymph node invasion. The KS lesions were multiple (> 3) in all patients (n = 32). The patient characteristics are detailed in Table 1.

All patients received systemic chemotherapy. The most frequently used drugs were vinblastine, pegylated liposomal doxorubicin (PLD) and paclitaxel. One patient (3.1%) affected by thymoma and KS received gemcitabine, capecitabine and immunoglobulins. The treatments that were administered are detailed in Table 2.
We obtained a disease control rate (93.8%), as shown in Table 3. The median PFS was 11.7 mo (range, 3-48 mo) (Figure 1), and the median OS was 28.5 mo (range, 12-48 mo) (Table 3).

Of note, the presence of nodular lesions was related to a lower PFS compared with macular lesions in both the univariate and multivariate analyses. The results of the Cox proportional hazard analysis are detailed in Table 4.

No death was directly related to KS. One patient, affected by Good’s Syndrome, died as a result of an opportunistic infection. 

DISCUSSION
Classic KS is a rare disease. Its incidence is affected by factors such as sex, age and immune status. Interestingly, the geographic origin may affect the female to male ratio, as shown by the male to female ratio reported in our case series (2:1) and in a case series of 874 classic KS patients from 15 Italian Cancer Registries (3:2)[17], which appear to be markedly different from that reported in other studies conducted in distinct geographic areas[9, 10].  

Different routes of transmission have been hypothesised for HHV-8[17]. In addition to sexual transmission, a number of studies support a role for saliva as an infection route. The copy numbers of HHV-8 were higher in the saliva then in the semen in patients with and without KS, and these differences were independent of the HIV status. Oropharyngeal epithelial cells may harbour HHV-8 and facilitate its replication[18]. A potential role in HHV-8 transmission could be played by haematophagous insects (e.g., malaria vector Anopheles, black flies, sand flies, biting midges and mosquitoes), which could explain the high incidence in Italian areas where wetlands and swamps are widespread (e.g., the Po delta and part of Sardinia) and malaria is epidemic[17]. Notably, the majority of our patients are elderly people from Campania, an area that used to be covered by wetlands. 

Classic and iatrogenic KS mostly present themselves as multiple bilateral cutaneous lesions of the lower limbs[10]. We found that the lesions were multiple in 100% of the cases, as expected in a series of patients undergoing systemic treatment, and that the lesions involved the limbs in 75% of the cases. Only one patient with lymph-nodal disease was identified in our series. 

One finding of interest was that the patients with nodular lesions appeared to display a more aggressive course of the disease, with an increased risk of progression compared with the patients with macular lesions in the multivariate analysis (HR: 3.09; 95%CI: 1.18-8.13; P = 0.0133). These data have not been reported previously in the literature. 
 A number of cytotoxic agents proved to be effective for the systemic treatment of recurrent, visceral, aggressive and widespread disease. These agents have not been tested in large, randomised-controlled trials[19]. The response rates (> 50% decrease in lesions) associated with the chemotherapy agents in classic KS ranged between 71% and 100% for pegylated liposomal doxorubicin (PLD)[20-22], 58% and 90% for vinca-alkaloids[23-25], 74% and 76% for etoposide[26], and 93% and 100% for taxanes[27, 28]. Gemcitabine showed a response in 100% of the patients[29], and the combination of vinblastine and bleomycin was associated with a response rate of 97%[30].
All of these agents were employed in our patient population (PLD, vinca alkaloids, taxanes, and gemcitabine), with a remarkable overall disease control rate of 93.7%, which is in line with the literature data. At the time of the analysis, no patient had died as a direct consequence of KS, which confirmed the relatively benign behaviour of classic KS[31]. 

We performed immunohistochemical tests for HHV-8 staining on tissue samples of 25 patients (78.1%). All 25 patients (100%) were positive for infection.

These data suggest the high sensitivity of immunohistochemistry to detect HHV8 infection, as previously reported in the literature [32].
In summary, in this study, KS nodular lesions appeared to be significantly associated with a decreased progression-free survival in patients receiving chemotherapy. In sharp contrast to AIDS-related KS, classic and iatrogenic KS appear to have a more indolent course, being mostly limited to the skin and highly responsive to systemic therapeutic strategies. 

The retrospective nature of this study and the small sample size mandate confirmation of our findings in further prospective trials.
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Background
Non-AIDS-related Kaposi's sarcoma usually displays an indolent course, with a relatively benign behaviour of the disease. It is generally highly responsive to chemotherapy agents, including pegylated liposomal doxorubicin, vinca-alkaloids, etoposide, and taxanes. However, some patients show a more aggressive course of the disease.  
Research frontiers
Factors predictive of progression-free survival associated with chemotherapy are lacking and are required in this rare disease. 
Innovations and breakthroughs
The multivariate analysis performed in our series of 32 patients with non-AIDS-related Kaposi's sarcoma showed that the presence of nodular lesions (vs macular lesions only) is associated with a 3-fold increased risk of progression.
Applications
If confirmed by further studies, the presence of nodular lesions may be incorporated into the clinical decision-making process for the definition of the therapeutic strategy for this disease on an individual level.
Terminology

HHV-8 stands for human herpes virus 8, a large double-stranded DNA virus that is the causative agent of Kaposi's sarcoma. 
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Figure 1 Kaplan-Meier plot of progression-free survival associated with the first line of systemic treatment delivered at our institution.
Table 1 Patient characteristics n (%)
	
	n of patients 

	Sex
	

	Males 
	21 (65.6)

	Female
	11 (34.4)

	
	

	Comorbidities
	

	Diabetes
	6 (18.7)

	Alzheimer’s
	2 (6.3)

	Hypertension
	15 (46.9)

	
	

	Kaposi variant
	

	Classic
	27 (84.3)

	Iatrogenic 
	5 ( 15.6)

	Anatomic site
	

	Limbs
	24 (75)

	Limbs and trunk
	5 (15.6)

	Scrotum
	1 (3.1 )

	Glans
	1 (3.1 )

	Lymph node involvement
	1 (3.1)

	
	

	Number of lesions
	

	1
	0

	2
	0

	3
	0

	>3
	32 (100)

	
	

	Stage
	

	Stage II b
	18 (56.2)

	Stage III-IV
	14 (43.7)


Table 2 Chemotherapy agents employed in the sample population n (%)


1The first systemic treatment delivered at our Institution is reported.
Table 3 Response to treatment n (%)
	Disease control rate
	93.7%

	
	

	Response
	

	RC
	4 pt (12.4)

	RP
	10 pt (31.5)

	SD
	16 pt (50)

	PD
	2 pt (6.2)

	
	

	PFS
	11.7 mo (3-48)

	
	

	OS
	28.5 mo (12-48)


RC: Complete response; RP: Partial response; SD: Stable disease; PFS: Progression-free survival; OS: Overall survival.
Table 4 Cox proportional hazard regression for progression-free survival
	Characteristic
	Hazard ratio (95%CI)
	P-value

	Univariable

	Stage (II vs III/IV)
	1.63 ( 0.74 to 3.57) 
	0.22



	Cutaneous lesion (macules vs nodules)
	3.09 (1.18-8.13)
	 0.01



	Extent (lower limb only vs other parts of the body)
	1.61 ( 0.72 to 3.59) 
	0.24



	Symptoms (No vs yes)
	 0.72 ( 0.32 to 1.62) 
	0.44



	Age
	0.97 ( 0.93 to 1.01) 
	0.16



	Sex (female vs male)
	 0.73 ( 0.32 to 1.69) 
	0.47


	Multivariable

	Cutaneous lesion (nodular/papular/macules vs macules only) 
	3.09 (1.18-8.13)
	0.013




Sytemic treatment1�
n of patients�
�
Vinblastine�
17 (53.1)�
�
Pegylated liposomal doxorubicin�
8 (25)�
�
Paclitaxel�
5 (15.6)�
�
Gemcitabine�
1 (3.1)�
�
Vinorelbine�
1 (3.1)�
�
�
�
�
Overall number of lines of systemic treatment received by the patient�
�
�
1 line �
26 (81.2)�
�
>1 line�
6 (18.8)�
�
 








