
Abstract. Classic Kaposi’s sarcoma (CKS) is a multifocal
vascular mesenchymal tumour of unknown origin. Human
herpesvirus 8 (HHV8) is now considered to be strongly
involved, as a necessary co-factor, though insufficient for
development of the disease. Additional identified risk factors
include environmental factors, personal habits and genetic
susceptibility, with different loci suspected of being risk factors
for CKS. Since various human leukocyte antigen (HLA)
patterns have been suggested as potential host-related co-
factors, the distribution of these alleles was studied in 41 CKS
patients, 285 geographically-matched healthy controls (HC)
and 17 HHV8-positive controls. Molecular typing of HLA was
performed using the polymerase chain reaction sequence-
specific primer method (SSP-PCR). Frequency distribution was
evaluated by the Chi-squared test with Yates’ correction. Odds
ratios (OR) and respective 95% confidence limits (CI) were
calculated. A significantly higher frequency of HLA-DRB1*13
was observed among the CKS patients (20.7%) compared to
the HC (9.8%) (p<0.01; OR: 2.32; 95%CI: 1.21-4.41).
Overall, these results indicated that HLA-DRB1*13 may play
a role in the development of CKS, while HLA-DQB1*0604
allele involvement occurs in linkage disequilibrium with 
HLA-DRB1*13. To our knowledge, this is the first study
documenting an HLA-DRB1 and -DQB1 loci association with
CKS development in the mainland Italian population.

Kaposi’s sarcoma (KS) is a multifocal, vascular
mesenchymal tumour usually appearing with multiple
hyperchromatic plaques or nodules limited to the skin, but
which can also involve mucous membranes, lymph nodes
and internal organs (1-3). Different forms of KS have been
identified and defined as: (i) Classic KS, which
predominantly occurs in elderly people, particularly males;
(ii) African or endemic KS, affecting children and adults in
tropical Africa; (iii) iatrogenic KS, observed in organ
transplant recipients under immune-suppressive therapy;
(iv) AIDS-associated KS or epidemic KS (4).

Classic KS (CKS) is characterised by a variable incidence
rate in different countries, with the highest frequency being
among males from the Mediterranean basin, Eastern Europe
and the Middle East (5-7). A high frequency of KS was also
found among Jews of Ashkenazi origin, Greeks and Italians
(8-10). In Italy, cancer registry data and ad hoc surveys
showed geographical "hot spots" of KS incidence in Southern
Italy (11), Sardinia (12, 13) and along the lower course of the
Po River in northern Italy (14-16).

Epidemiological and molecular studies have indicated a
supporting role of human herpesvirus 8 (HHV8), which
appears to be a co-factor that is necessary, but insufficient
on its own, for the development of the disease (17).
Additional risk factors include environmental aspects such
as birthplace in areas formerly endemic for malaria (18),
proximity to rivers (19), exposure to volcanic soil (20) and
genetic background (21-23).

In this regard, several studies have focused on major
histocompatibility complex (MHC) genes, due to the crucial
role that human leukocyte antigens (HLA) play in the
development of the immune response. Since the 1980s,
many researchers have reported an excess of certain HLA
haplotypes, most notably HLA-DR5, in individuals with
CKS (23-25) or epidemic KS (26-28). Many studies found
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HLA-DR5 to be more frequent among different ethnic
subpopulations with KS (23, 24, 29). A more recent study
demonstrated a strong correlation between HLA-DRB1 and
-DQB1 alleles and CKS in Sardinia (12), a correlation also
confirmed in the case of epidemic KS (30). However, other
studies have shown no significant linkage between any
specific HLA antigen and KS frequency (31, 32). 

In light of such controversial scientific findings, the aim of
the present study was to evaluate whether the HLA-DRB1
and -DQB1 alleles could be associated with CKS development
in the mainland Italian population.

Materials and Methods

CKS patients. A group of 41 patients with histologically confirmed
CKS (7 females, 34 males; mean age: 66.8 years) were enrolled at
the Institute of Dermatological Sciences of Ospedale Maggiore
IRCCS, Milan, Italy. Fifteen of these patients had been born in
southern Italy (i.e., Puglia, Basilicata, Campania and Calabria),
while 26 were originally from northern or central Italy (Lombardy
and Lazio). At the time of the study, all the CKS patients were
residents of northern Italy. Informed consent was obtained from
all the patients and controls prior to inclusion in the study. All the
CKS patients were evaluated clinically, according to the staging
system proposed by Brambilla et al. (33), including evaluation of
the types of skin lesions and localisation, the presence or absence
of complications and visceral involvement, and the type of clinical
course, which allowed the results to also be considered in terms of
rapid or slow progression of the disease. 

Controls. One of the two control groups consisted of 285 healthy
subjects (174 females, 111 males; mean age: 50.4 years) who
resided in northern Italy, but were matched with the CKS patients
in terms of geographical origin. The group was predominantly
comprised of persons born in central or northern Italy (60%), but
there was also a large (40%) component from southern Italy. 

An additional control group was selected from a total of 200
elderly subjects (150 females, 50 males; mean age: 84.0 years). The
200 subjects were randomly selected from March 2003 to March
2004, if they fulfilled the following criteria: over 55 years of age,
absence of any diseases that could potentially bias the analysis
outcome, place of birth in mainland Italy and residence in northern
or central Italy. Anonymous, coded samples were screened for the
presence of anti-HHV8 antibodies and 17 (ten females, seven
males; mean age: 83.4 years) proved to be HHV8-positive. These
17 individuals were thus enrolled in the study as the second control
group (HHV8-positive controls). Peripheral blood and plasma
samples were collected for each CKS case and all the controls, and
stored at –20ÆC. 

HHV8 serological assay. Antibodies against latency-associated
nuclear antigen (LANA) were determined by immunofluorescence
assay (IFA), using a latently-infected B cell line (BCLB-1, derived
from a body cavity-based lymphoma), as described previously (34,
35), with some modifications, which are described below. The cells
were grown in RPMI 1640 medium with 10% heat-inactivated
bovine serum and antibiotics (100 U/ml penicillin and 100 Ìg/ml
streptomycin), and maintained at 37ÆC in 5% CO2. The cells were
then collected, washed three times in phosphate-buffered saline

(PBS), and permeabilised with commercially available products
(Fix and Perm Reagent, Caltag Laboratories, CA, USA),
according to the manufacturer’s instructions. Then the cells
(6x104) were spotted onto the slides, air dried and fixed in cold
acetone for 5 minutes. Next the slides were incubated with human
plasma diluted 1:200. Reacting antibodies were detected with an
anti-human IgG fluorescein isothiocyanate conjugate (FITC)
(Sigma Aldrich, Italy). The positive samples showed a specific
granular punctate nuclear fluorescence, comparable to that
obtained, as a positive control, from an anti-ORF73 (LANA-1)
monoclonal antibody (Advanced Biotechnologies Inc., MD, USA).
Seropositivity was confirmed by a commercially available ELISA
test kit (HHV-8 IgG whole virus kit; ABI, Columbia, MD, USA),
according to the manufacturer's instructions.

HLA genotyping. Genomic DNA was isolated from peripheral
blood samples by phenol-chloroform extraction, using standard
procedures. 

HLA typing of class-II HLA-DRB1 and -DQB1 loci was
performed by the standard polymerase chain reaction sequence-
specific primer method (SSP-PCR) (36), using Histo Type DNA
well plates (BAG; Interlabo diagnostici, Trezzano Rosa, Italy),
according to the manufacturer's instructions. Detection of the
alleles recognised by the specific primers was possible after
amplification in a GeneAmp PCR 9700 thermocycler (Applied
Biosystem, Foster City, CA, USA) and 2% agarose gel
electrophoresis.

Statistical analysis. The genotype frequency distributions of the
HLA alleles in the CKS group and the control groups were
compared by using the odds ratio (OR), calculated by Woolf’s
method, with their respective 95% confidence (95% CI) intervals
and performing the Chi-squared test for small samples with Yates’
continuity correction or Fisher's exact test (Pf), as appropriate. A p
value of less than 0.05 was considered to be statistically significant.
All tests were two-sided. 

Results

The demographic and clinical characteristics of the 41
CKS patients are summarized in Table I. As mentioned
above, 15 (37%) of the 41 CKS patients had been born in
the south of Italy, while the rest had been born in central
or northern Italy. All 41 patients were residents of
Lombardy, a northern Italian region. In eleven (27%)
CKS patients, the disease progression was slow, while in
30 (73%) patients, progression was fast. Of the 30
patients with rapid disease progression, 21 had been born
in northern or central Italy (representing 81% of those
born in northern or central Italy), and only nine had been
born in southern Italy (representing 60% of those born
in southern Italy). All CKS patients had anti-HHV8
antibodies, as detected by IFA and confirmed by ELISA
methods.

To evaluate whether the patient group could be
considered genetically homogenous, any possible link
between the patients’ HLA- DRB1 and -DQB1 distribution
and place of birth were investigated, but no statistically
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significant correlations emerged. Based on this observation,
the CKS patients were considered to be a single ethnically-
homogeneous group and the HLA- DRB1 and -DQB1 data
were compared between patients and controls. 

Other parameters such as gender and clinical course,
were analyzed in relation to the HLA distribution among
these patients, but no significant correlations resulted (data
not shown). 

The results of the comparison between the frequency of
HLA-DRB1 alleles among the 41 CKS patients and the first
control group consisting of 285 HC are reported in Table II.
A significantly higher frequency of HLA-DRB1*13 was
observed among the CKS patients (20.7%), compared to the
HC group (9.8%) (p<0.01, OR: 2.40; 95%CI: 1.26-4.54).
HLA-DRB1*11 was also more frequently expressed among
the CKS patients (34.1%) than among the same healthy
controls (28.4%).

The distribution of HLA-DQB1 among the 41 CKS
patients, the 285 HC and the 17 HHV8-positive (HHV8+)
controls is reported in Table III. HLA-DQB1*0604 was
significantly more frequent in the CKS group (11.0%) than
in the HC group (4.4%) (p<0.05; OR: 2.65; 95% CI: 1.07-
6.43). The comparisons between the 17 HHV8+ controls
and the CKS patients, as illustrated in Tables II and III,
revealed some differences between the two groups regarding
HLA-DRB1*13 (CKS: 20.7 vs. HC-HHV8+: 5.6%), HLA-
DRB1*11(CKS: 34.1% vs. HC-HHV8+: 16.7%) and HLA-
DQB1*0604 (CKS: 11.0% vs. HC-HHV8+: 2.9%). However,

these differences were not statistically significant, probably
owing to the low number of HHV8-positive controls.

Discussion

In this study, the HLA distribution among CKS patients
born and residing in mainland Italy was analyzed,
confirming an influence of the HLA-DRB1 locus on
susceptibility to CKS in Italian subjects.

The comparison of CKS patients born in mainland Italy
and the HC showed a significantly higher frequency of
HLA-DRB1*13 among the former. On the other hand,
HLA-DRB1*11 was more frequent, though not significantly
so, in the CKS patients than in the HC. The differences
observed between the CKS patients and the HC were also
confirmed by comparison between the CKS patients and the
HHV8+ controls, although the results did not prove to be
statistically significant.

These results partially concur with those of a previous study
on Sardinian CKS patients (12), in which HLA-DRB1*13
proved to be associated with CKS. In our study, however,
HLA-DRB1*11 was more frequent in the CKS patients than
in the HC, though not significantly so, while in the previous
studies of Sardinian cases (12) and Greek patients (25), this
particular association reached a level of significance, albeit
low, suggesting an element that merits further investigation
on a larger scale (See Table IV for specific data regarding
these studies). In addition, HLA-DQB1*0604 proved to be
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Table I. Demographic and clinical characteristics of the 41 classic Kaposi’s sarcoma (CKS) patients, the 285 healthy controls (HC) and the 17 HHV8-
seropositive controls.

Birthplace Disease Total Mean age Age range Gender HHV8
progression no. (years) (years) M/F seropositivity (%)

Slow 5 (19%) 
North 26 (63%) 67 44-76 8/3 11 (100%) 

Fast 21 (81%)
CKS

Slow 6 (40%) 
South 15 (37%) 68 52-90 25/5 30 (100%) 

Fast 9 (60%) 

Slow 11 (27%) 
Total 41 67 44-90 34/7 41 (100%)

Fast 30 (73%)

North 177 (62%) 
HC 285 50 30-85 111/174 ND*

South 108 (38%) 

North 17 (100%)
HHV8+ controls 17 83 56-104 7/10 17 (100%)

South 0

*ND, not determined.



statistically correlated with CKS in our study, although the
level of significance was low, while a high OR was revealed
in the Sardinian study, but varying over a wide CI, revealing
the low specificity of this result. On this basis, in
accordance with others (12, 28, 31), we can postulate that
HLA-DQB1*0604 involvement may be due to the genetic
linkage disequilibrium that exists between HLA-DRB1*13
and -DQB1*0604. We noted that, in our study, all the CKS
patients with HLA-DQB1*0604 were also HLA-DRB1*13-
positive, but not all of the HLA-DRB1*13-positive patients
proved to be HLA- DQB1*0604- positive. 

It is important to underline that, while for many diseases
the Sardinian population reveals a pattern of genetic
susceptibility that differs from other ethnic groups (37),
including the mainland Italian population, as yet no
differences have been observed between Sardinians and

other ethnic groups in terms of the HLA association of
HLA with CKS (12, 30). This may be explained by the fact
that HHV8 plays an important etiological role in classic and
in epidemic KS. It has recently been shown that the
presence of particular HLA alleles did not influence
susceptibility to HHV8 infections (38). Therefore, the role
of specific HLA alleles in KS development may be due to
the interaction between HLA and the infectious agent
triggering the consequent immune response.

Differences in the efficiency of HHV8 antigen
presentation on the part of different HLA molecules could
be one mechanism accounting for the associations between
HLA with susceptibility to KS. The natural polymorphism
of HLA molecules can influence peptide-binding
specificity and affinity. Therefore, it is possible that certain
HLA molecules bind and present HHV8 antigens more
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Table II. HLA-DRB1 distribution frequencies among the 41 classic
Kaposi’s sarcoma (CKS) patients, the 285 healthy controls (HC) and the
17 HHV8-seropositive controls.

HLA CKS HC HHV8-positive 
controls

% % % p value OR 95%CI

DRB1*01 9.8 6.7 11.1
DRB1*04 2.4 8.1 13.9
DRB1*07 8.5 13.9 16.7
DRB1*08 3.7 3.9 0.0
DRB1*10 2.4 2.3 2.8
DRB1*11 34.1 28.4 16.7
DRB1*12 0.0 0.9 0.0
DRB1*13 20.7* 9.8* 5.6 <0.001* 2.4* 1.26-4.54*
DRB1*14 6.1 5.6 2.8
DRB1*15 1.2 6.1 13.9
DRB1*16 3.7 4.6 8.3
DRB1*17 7.3 9.8 8.3

*p value, OR and CI calculated between CKS patients and the HC.
OR, odds ratio; CI, confidence interval.

Table III. HLA-DQB1 distribution frequencies among the classic Kaposi’s
sarcoma (CKS) patients, the 285 healthy controls (HC) and the17 HHV8-
seropositive controls.

HLA CKS HC HHV8-positive
controls

% % % p value OR 95%CI

DQB1*0201 15.9 17.3 23.5
DQB1*0301 36.6 28.7 23.5
DQB1*0302 1.2 5.3 5.9
DQB1*0303 2.4 2.0 5.9
DQB1*0402 2.4 1.8 0.0
DQB1*0501 13.4 6.9 14 7
DQB1*0502 3.7 5.6 8.8
DQB1*0503 6.1 5.8 2.9
DQB1*0601 2.4 2.2 2.9
DQB1*0602 1.2 3.6 8.8
DQB1*0603 3.7 3.1 0.0
DQB1*0604 11.0* 4.4* 2.9 <0.05* 2.6* 1.07-6.43*

*p value, OR and CI calculated between CKS patients and HC.
OR, odds ratio; CI, confidence interval.

Table IV. HLA -DRB1 and -DQB1 distribution frequencies among 62 classic Kaposi’s sarcoma (CKS) patients and 220 healthy controls (HC), as
reported by Masala et al. (12). HLA-DR5 distribution frequency among 54 CKS patients and 105 HC, as reported by Kaloterakis et al. (25).

Reference HLA CKS HC p value OR 95%CI
% %

DRB1*1104 12.1 6.1 <0.05 2.17 1.05-4.25
Masala et al. (12) DRB1*1302 6.4 1.2 <0.01 5.83 1.73-19.83

DQB1*0604 6.4 0.9 <0.01 7.74 2.02-29.702

Kaloterakis et al. (25) DR5 57.6 37.2 <0.025 2.29 1.11-4.71

*p value, OR and CI calculated between CKS patients and HC.
OR, odds ratio; CI, confidence interval.



efficiently than others (28), or are responsible for the
presentation of different peptides, which can determine a
defective immune response and, thus, favour the
development of KS. 

Given that different incidence rates of CKS have been
documented among northern/central (IR:0.88) and
southern (IR:2.81) Italian populations (39), one primary
aim of our study was to evaluate whether the enrolled CKS
patient group could be considered genetically
homogenous. No differences were observed between the
northern/central and southern CKS patients, thus
indicating that different incidence risk levels may not be
due to genetic patterns, but to environmental factors, as
suggested in previous studies (18-20). 

HLA typing methodologies may constitute a possible
explanation for differences between various studies, namely
concerning findings indicating no association between HLA
and Kaposi’s sarcoma (31, 32). In these studies, the
serological HLA typing performed used low-resolution
methods to reveal HLA antigen expression. It is known that
many HLA antigens are molecularly defined by several
subtypes; in particular the HLA-DR6 antigen is split into
two subloci, that is, HLA-DRB1*13 and HLA-DRB1*14,
which are not distinguishable by serological typing. Thus
HLA-DR6 frequency is due to the sum of these two subloci,
which are quite similarly distributed in the healthy Italian
population, but not among KS patients. On the contrary,
HLA-DR5, which has been suggested by many as the only
HLA antigen involved in KS etiopathogenesis (23, 25, 29), is
split into HLA-DRB1*11 and HLA-DRB1*12, but this last
molecular form is very rare among KS patients and in
healthy populations. Thus, the frequency of the HLA-DR5
antigen would seem to be almost completely due to the
HLA-DRB1*11 form in CKS patients and in the general
population.

On the whole, our results and data from other studies
support the idea that the HLA-mediated presentation of
viral peptides to immune cells could be a key factor in the
aetiology of KS, and partially clarify the complex interaction
between genetic background, HHV8 infection and the
immune system as co-factors in KS.
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