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Immunodeficiency and elevated levels of cytokines have 1994; Barillariet al, 1992). It has been proposed that chronic and
been associated with the development of Kaposi's sarcoma repeated infections may provide the continuous stimulus for
(KS) lesions in patients with AIDS and iatrogenic immunode-  inflammatory cytokines production that contribute to the pathogen-
ficiency. However, their role in classic KS (CKS) is unclear.  egjs of KS, and that, herpesviruses (such as HHV-8) may intensify
We measured peripheral blood cell levels, including T-cell  tha course of KS by production of IFN-and other inflammatory
|S_‘|J|t\’/set5' "i‘[?' Wg' ask nec;pte{m "?‘tnhd h§2t'"|“°'f°g|||°bu“nf.'n gé cytokines (Samaniego and Gallo, 1996). Increased levels of

-hegative reex patients witn histologically Confirmea  serologic markers that directly or indirectly reflect activation of the

CKS and in 107 controls matched for age and sex. CKS cases . - h
had slightly lower leukocyte counts (p = 0.08) and lympho- endogenous interferon system, such as leve[3,ahicroglobulin

cyte counts (p = 0.02). Aithough the percentage of CD4 and @nd neopterin, have been shown to be associated with poor
CD8 T-lymphocytes were not significantly different from Prognosis in asymptomatic HIV-1 infected subjects and in patients
controls (p = 0.10 and p = 0.45, respectively), CD4 T- With AIDS-KS (Faheyet al, 1990). However, limited data are
lymphocytes were lower in cases than controls (812 cells/pL  available on the levels of these markers in patients with KS not
and 1,009 cells/pL, respectively; p = 0.01); part of this associated with AIDS (Kesters al., 1985).

difference resulted from the lower lymphocyte counts (p = The investigation of the possible interaction between non-AIDS
0.07 after adjusting for lymphocyte counts). However, neop- kg and immunity could contribute to better understanding the

terin and B,-microglobulin were both considerably elevated ; : : :
[geometriEzmean (85% Cl): 8.35 (7.27-9.73) nmoI/Lyand 2004 pathogenesis of the disease. Our purpose is to assess the immune

(2,479-3,401) pg/L in cases and 5.86 (5.40-6.35) nmol/L and competence of the CKS patients in an ongoing case-control study
2 (’)42 (1 ’880—2 218) pg/L in controls, respectively]. We con- in Greece, one of the Mediterranean countries where CKS is
clude that CKS patients are predominantly characterised by ~ Primarily found.
immune activation, although an element of minor immunosu-
pression may also be present. Int. J. Cancer 82:817-821, 1999.

© 1999 Wiley-Liss, Inc. MATERIAL AND METHODS

Patients

Prior to the AIDS epidemic, Kaposi's sarcoma (KS), a tumour of The population of our study is part of an ongoing case-control
endothelial cell origin, was a rare diagnosis in Europe, occurrirg{tdy started in 1989 in Athens, Greece. In Athens, the “*Andreas

mainly in adult men of Mediterranean or Jewish origin (Wahrean >Y9ros” Hospital is the reference hospital for serious skin diseases
al. 13/91' Beral, 1991). In Africa, a more aggress?ve (form of k& Southern and Central Greece (Toulowehal, 1997). Attending
W&is endémic in' adults and child’ren (Wahneiral, 1991 Beral physicians at this hospital were contacted weekly for suspected

1991). With the AIDS epidemic, KS has become frequent ifases of KSi(e., patients with skin lesions) who were negative for

Western countries, preferentially affecting homosexual men ia,-m'bOd'eS to the human immunodeficiency virus (HIV). All cases

) . s ere interviewed and biopsy material and blood specimen were
s e e e . . panegenianed Afer menviewing paent, contacing fhe atending
remains unknown. With AIDS-KS seen in more than 15% of AID sicians and abstracting medical records, patients were classified

: in th ‘demiol d iol f h s having CKS or iatrogenic KS. Only patients with CKS were
cases, interest in the epidemiology and aetiology of KS hggciuded in the present analysis. All cases were histologically

increased greatly. confirmed and were further characterised as incident cases, if they

Several studies have suggested that a sexually transmitigere diagnosed for first time within 1 year prior to the time the
infectious agent may be causally associated with the developmetgod specimen and the questionnaire were taken, and prevalent
of KS (Beral, 1991; Archibaleet al, 1992). A recently described cases otherwise. An effort to collect clinical and laboratory data to
new agent, human herpesvirus 8 (HHV-8), has been linked witissess the existence of KS lesions in internal organs was unsuccess-
KS, but its exact role in the development of KS lesions remairisl since the majority of the patients denied the necessary medical
unclear (Changt al, 1994; Boshofkt al, 1995; Gacet al, 1996). work-up.

The association of AIDS and other causes of immunodeficiencyTwo hospital control groups were selected: patients with ortho-
with KS (AIDS-KS and iatrogenic KS) suggests that immunosupregaedic diseases and patients with basal skin cancer (BSC). Controls
sion facilitates the development of KS lesions (Beral, 1991; Schulere excluded if they had prior or current immunosuppressive
and Weiss, 1995). However, the role that immunosupression plays

in the development of Mediterranean (called classical KS or CKS)

and African KS is not clear. The limited number of studies on these———— ) .

forms of KS have given contradicting results (Kestenhal, 1985; Grant sponsor: National Cancer Institute; Grant number: ROl CA44578.
Marining et al,, 1985).

Studies that examined the role of cytokines in KS lesions have*Correspondence to: Department of Hygiene and Epidemiology, Athens
suggested that high levels of inflammatory cytokines, such E@dlqgl School, M Asias 75, Athens 11527, Greece. Fa301 7704225.
interleukin-1 (IL-1), IL-6, tumour necrosis factor (TNB)andp = mail- ahatzak@atlas.uoa.gr
and interferony (IFN-vy), in the setting of a dysregulated immune_____
system may be essential in the development of KS (Eretai,, Received 24 December 1998; Revised 12 April 1999
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i i i i . BLE | — MEAN VALUES AND STANDARD ERRORS (SE) OF RED AND WHITE
treﬁtmeng_prlor or Turrglnt rgallgna_nt disease andtl)or_dlaabetes F LOOD CELL PARAMETERS, LYMPHOCYTE SUBPOPULATIONS, NEOPTERIN
orthopaedic controls, blood specimens were obtained prior tOaND p,-MICROGLOBULIN IN CLASSIC KAPOSI'S SARCOMA (CKS) CASES

surgery. Cases and controls were frequency-matched for age and AND CONTROLS
sex. _ _
Paamesr  GSNCO Comogsuoton
Methods Haematocrit (%) 43.40(0.58)  45.01(0.52) 0.040
Peripheral blood lymphocyte subpopulations were evaluated byH@émoglobulin (g/dl)  13.95(0.17)  14.41(0.17)  0.053
. ! : Platelets (K/pL) 264 (9.88) 277 (8.29) 0.322
flow cytometry in the National Retrovirus Reference Center
: . Leukocytes (K/pL) 6.88 (0.17) 7.34(0.19) 0.082
(Athens, Greece) using the same reagents during the whole StUdMymphocytes
period. Monoclonal antibodies for CD3, CD4, CD8, HLA-DR, % 32.65(1.14)  34.07 (0.99) 0.344
CD16 and CD56 were used for the estimation of total T- count (cells/uL) 2188 (83.08) 2498 (98.89) 0.018
lymphocytes helper/inducer, suppressor/cytotoxic, B-lymphocytesCD3 T-lymphocytes
and natural killer (NK) cells (Beckton-Dickinson, San Jose, CA). % 67.93(1.11)  69.06 (0.90)  0.423
Absolute numbers and percentages of total lymphocytes Werecsgtﬂrnlt (CeILS/uLt) 1485 (61.35) 1726 (74.49)  0.015
calculated. Neopterin (Immuntest Neopterin, Henning Berlin, ~g" "YmMPRooytes - o o o 0 ) 0.098
Germany) and3,-microglobulin 8,-microglobulin RIA; Abbott o 89 (L.17) 47 (1.02) :
. 2 . ©2 .' o count (cells/pL) 812 (38.73) 1009 (55.40) 0.005
Chicago, IL) were measured in serum by commercially available cpg T-lymphocytes
assays. % 34.31(1.15) 3554(1.10)  0.447
count (cells/pL) 760 (41.30) 897 (50.70)  0.040
L ) CD4/CDS8 (ratio) 1.39 (0.22) 1.25 (0.07) 0.518
Statistical analysis Neopterin (nmol/L) ~ 11.73 (1.52) 6.50 (0.38) <0.001
In the statistical analysis, the haematological parameters werd3>-microglobulin
treated either as continuous variables or ranked into quartiles. The (Kg/L) 4398.6 (701.5) 2263.3(123.2)  0.001

distributions of all subjects (cases and controls) were used to assigipqgled control group.

quartiles. Comparison of mean levels of the haematological

variables between cases and controls were made using Student’s

t test or linear contrasts in one-way analysis of variance 6Vtes, were significantly lower in the CKS cases compared with the
non-parametric tests, as appropriate. Since cases and controls werdrols p < 0.05). However, when the lymphocyte subpopula-
frequency-matched, the unconditional logistic regression (contrdions were expressed as a percentage of the total lymphocyte count,
ling for the matching factors) was used to evaluate the associatit¥re were not statistically significant differences between the 2

between the risk of being CKS case and the haematologi€Pups, although the percentage of CD4 counts was marginally
parameters. lower in CKS caseg(= 0.10, Table I). The mean CD4/CD8 ratios

were similar between CKS cases and controls. Differences in CD4
T-lymphocytes remained marginally significaqt € 0.07) after
adjusting for total lymphocytes, whereas differences in CD3 and
RESULTS CD8 T-lymphocytes became insignificamp & 0.20 and 0.47,
During the study period, 109 patients with diagnosed KS wef&spectively). No significant differences were seen between the two
examined. Eighteen were excluded from the analysis for tigoups in the absolute numbers or percentages of polymorpho-
following reasons: 7 were renal-transplant recipients, 1 had chrofigclear lymphocytes (PMN) and monocytes or in natural killer or B
lymphocytic leukaemia, 1 had active infection and 9 were undéglls (data not shown).
immunosuppressive therapy. All the remaining 91 patients wereSignificant differences between CKS cases and controls were
histologically confirmed. Sixty-four of them (70.3%) were incidenbbserved for the levels of neopterin agg-microglobulin p <
cases and 27 (29.7%) were prevalent cases. Sixteen CKS casedh@d, Table 1). The mean levels of neopterin @3emicroglobulin
been treated for their tumour, 8 with chemotherapy and 8 with locakre almost doubled in the CKS cases compared to controls. The
radiotherapy. However, all of them had stopped any treatment fordistributions of both variables were highly right skewed, but
least 2 months prior to the time the blood specimen was takeon-parametric tests gave similar results. The median levels of
(median time between the date of last treatment taken and the daepterin for CKS cases and controls were, respectively, 6.83 and
of blood specimen: 313 days). 5.30 nmol/L. ForB,-microglobulin, median levels were 2,421 and

One hundred eight hospital controls were recruited. Forty-two 8§050, respectively. All the extreme valuexg,000 pg/L for
them were patients with orthopaedic diseases, and 66 had bdkamicroglobulin @ = 7) and=23 nmol/L for neopterini{ = 10)]
skin cancer. One of the orthopaedic controls was excluded becaw§se observed only in the CKS cases.
he was under corticosteroid treatment. The mean age of the CKSRestricting analysis to the CKS cases without any treatment did
subjects was 72.1 years (SB10.9) and 75.8% were male. Bothnot change the results. One way analysis of variance, using each
orthopaedic and BSC controls were closely matched with the CK®ntrol group separately gave similar results, although the signifi-
subjects. Among orthopaedic and BSC subjects, mean ages (8Bjce levels were somewhat lowered by the smaller number of
were 72.4 (7.8) and 68.6 (15.6) years, and 63.4% and 77.3% welsservations. None of the examined red and white cell parameters
male, respectively. The differences were not significant from casaslymphocyte subpopulations differed significantly between inci-
or from each other. dent and prevalent CKS cases. However, incident CKS cases

Table | shows the mean values and standard errors for red dafded to have higher levels of neopterin gh@microglobulin
white blood cell parameters, lymphocyte subpopulations, neopteftan prevalent CKS cases (median neopterin levels in incident and
and B,-microglobulin for cases and controls. Since the 2 contrdirevalent CKS cases: 7.5 and 5.8 nmol/L, respectiyely, 0.11;
groups did not differ significantly in any of these parameters, thé@rresponding figures f@,-microglobulin levels: 2,738 and 1,972
were combined for the analysis. On average, haematocrit (Hct) a#@fL respectivelyp = 0.03).
haemoglobin (HB) tended to be lower in CKS cases compared toTable 1l shows the odds ratio (OR) of being CKS case compared
controls, while there was no significant difference between thevdth controls by lymphocyte subpopulation quartiles, while Table
groups in mean platelets number. The mean white blood cell codhtshows the corresponding ORs by quartiles of neopterin and
(WBC) was marginally significantlyp(= 0.08) lower in CKS cases B,-microglobulin. The presented ORs are adjusted for age and sex.
than in controls. The absolute number of total lymphocytes and tB&Rs were inversely associated with lower lymphocyte subsets.
T-lymphocyte subsets, namely, CD3, CD4 and CD8 T-lymphdFrhere was a tendency for increasing risk of CKS with decreasing
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TABLE Il_— ODDS RATIO (OR) AND 95% CONFIDENCE INTERVAL (95% Cl ith i i i
R NG Al K(AP(%SI’S SAROCOMA(CKS) S COMPA(REl% ) case with little mutual confoundmg_. For example_, for quartiles
WITH CONTROLS BY LYMPHOCYTE SUBPOPULATIONS, ADJUSTED ranging from the lowest to the highest, the adjusted (fgr

FORAGE AND SEX microglobulin ORs (95% CI) for CD4 T-lymphocytes were 3.0
Parameter OR 95% C..I. b (1.1-8.8), 2.4 (0.9-6.8), 2.2 (0. 8-6.2) and 1 respectively, while the
corresponding figures foB,-microglobulin quartiles were 1, 1.3
Total lymphocytes (cells/uL) (0.4-3.7),1.7 (0.6-5.1) and 4.1 (1.3-12.9).

Quartile 4 £2,781) 1 — —

Quartile 3 (2,201-2,780) 1.20  (0.49-2.93) 0.691

Quartile 2 (1,751-2,200) 2.84 (1.14-7.03) 0.025

Quartile 1 £1,750) 2.06 (0.84-5.04) 0.113 DISCUSSION

C%?L;-rl%/lrgah(gcl%eoslgcells/uL) 1 _ _ . Evid.ence f.rom seyeral stu.dic.es suggests that the aetiology of KS
Quartile 3 (1,491-1,900) 2,53 (0.95-6.70) 0.063 IS multifactorial. While there is justifiable interest about the role of
Quartile 2 (1,201-1,490) 2.88 (1.08-7.70) 0.035 the ngwly dis_covere_d HHV-8 in it_s aetiolc_)gy, there is also no
Quartile 1 £1200) 3.12  (1.15-8.52) 0.026 question that immunity plays a major role in its over-expression.

CD4 T-lymphocytes (cells/pL) The excess risk of KS in persons with AIDS and those receiving
Quartile 4 &1,051) 1 — — immunosuppressive drugs is extraordinary (Beral, 1991; Schulz
Quartile 3 (856-1,050) 240 (0.90-6.35) 0.079 and Weiss, 1995), but the role of immunosupression in the
Quartile 2 (651-855) 2.64  (1.01-6.94)  0.049 pathogenesis of non-AIDS KS, however, remains ill-defined. So
Quartile 1 £650) 273 (1.03-7.25) 0.043 5 it has been most studied in African KS subjects. Early studies

CDQ'gqult)i/lf:ahéiygegslgce"yw-) reported findings of immune using clinical parameters (Taylor and
Suale3fel it 123 (0a3-asy osry Seder IS bu s was ol confimed by ¢ aer siay wich
Quartile 2 (536-760) 1.64  (0.62-4.05)  0.338 _ ; )

Quartile 1 &£535) 1.86 (0.72-4.81) 0.203 Our results show that CKS patients have significantly lower

CD3, CD4 and CD8 T-lymphocytes compared with controls, but
some of these differences result from the lower lymphocyte counts

TABLE Il — ODDS RATIO (OR) AND 95% CONFIDENCE INTERVAL (95% CI) i I i - -
OF BEING CLASSIC KAPOSI'S SARCOMA CASE COMPARED WITH CONTROLS in CKS cases. However, differences in CD4 T lymphocytes re

BY LEVELS OF NEOPTERIN ANDB,-MICROGLOBULIN, ADJUSTED mained marginally significant even after adjusting for lymphocyte
FOR AGE AND SEX counts. Although the mean values of all T-lymphocyte subsets in
Parameters OR 95% C.I. p CKS patients were well within the normal range and possible
) residual confounding cannot be excluded, the data suggest that a
Neopterin (nmol/L) minor immunosupression may be present in CKS patients. Similar
Sﬂgﬁ”g % 547'1% %) 11 73 (0.74.406) 0209 'esultswere found in a smallltalian study (Mariniegal, 1985).
Quartile 3 (5.91-8.05) 166  (0.69-3.95) 0.255 Recently, significant reductions in CD3 and CD4 but not in CD8
Quartile 4 &8.06) 5.24 (2.11-12.97) 0.000 T-lymphocytes in CKS subjects in ltaly have been reported
(Santelliet al., 1988). In an earlier Greek study (Kaloterakisal,,

-Mi lobuli /L ; .
BZ&}‘;EE?;} é'ﬂéh‘%) ) 1 1984), anaemia (Het 30%) and lymphocytopenia (total lympho-

Quartile 2 (1,616-2,180) 1.62 (0.6%—3.94) _0.292 cytes<<1,500 cells/pL) was observed in half of the 72 CKS cases
Quartile 3 (2,181-3,080) 2.29 (0.91-5.77) 0.080 studied. In our study, CKS patients tended also to have lower
Quartile 4 &3,081) 443  (1.71-11.51)  0.002 haematocrit and haemoglobin than controls.

Cytokines, in particular IL-1, IL-6, TNFx and B and inter-
ngronxy, have been suggested to be important in KS genesis (Ensoli

pronounced for CD8 T-lymphocytes (test for linear treme: 0.01, et al, _1994; Barillariet al, 1992). In their_ review of t_his _topic,
0.02 and 0.11, respectively). The ORs increased with increas%ﬁmn_'engo and Gallo (1996) argue that immune activation rather
levels of both neopterin ang,-microglobulin. Compared to than immunosupression is the underlying stimulus for KS and
subjects in the lowest quartile, subjects in the highest quartile §fggest that HHV-8 and perhaps other herpesviruses stimulate KS

neopterin oB,-microglobulin were, respectively, 5.2 and 4.4 time®Y inducing inflammatory cytokines. Detection of cytokines is
more likely to be CKS cases than controls. technically difficult because most of them are produced only

Overall, the Spearman’s correlation coefficient between neo}g_cally and tightly bound to cell receptors. However, in 2 recent

terin and@,-microglobulin was 0.71 in cases and 0.65 in controld€POItS, using PBMCs tumour infiltrating lymphocytes and spindie
However,Bthe corrglation coefficients between lymphocyte subpopief!l cultures from lesions of AIDS-KS and CKS, it was found that
lations and either neopterin @,-microglobulin were small in Y-interferon production correlates with the presence of HHV-8
magnitude and not significantly different from zero. This suggest§duences and that the formation of KS lesions is upregulated by tat
that the subjects with elevated levels of neopterin fr Protein of HIV-1in AIDS-KS (Sirianniet al, 1998; Fiorelliet al,
microglobulin and the subjects with decreased numbers of lymphp298). We used detection @-microglobulin and neopterin as an
cyte subsets do not necessarily coincide. Figure 1 shows {Rdirect approach. These markers are interferon-induced products
scatterplot of the absolute number of CD4 T-lymphocytes vers@gd can be measured in serum by commercially available kits. In
the levels of neopterin among CKS cases and controls. While i study, the most striking findings were that CKS patients had
distributions shift towards higher levels of neopterin and smalléiarkedly increased levels of both markers. Levels in CKS patients
number of CD4 T-lymphocytes for the CKS patients compared #ere almost twice those found in matched controls, and all persons
controls, the variability in the values is large in both groupg¥ho had extremely high values were CKS patients.
Scatterplots of the levels of neopterin against the absolute numbem HIV-1 infected individuals, levels of both markers were
of CD3 or CD8 T-lymphocytes as well as the correspondingdependent predictors of AIDS onset (Fahayal, 1990), and
scatterplots with the levels @h-microglobulin were similar to that patients with AIDS-KS tended to have high levels, which were
of CD4 counts and neopterin levels. associated with disease progression. Few studies have been pub-
In logistic models where the levels of neopterin Bp- lished about these markers in patients with non-AIDS KS, but the
microglobulin (quartiles) and the number of CD3 or CD4 Tdata so far reported do not agree. In African patients with endemic
lymphocytes (quartiles) were simultaneously fitted, both factoksS, B,-microglobulin levels were similar in cases and matched
were found to be independent predictors of the risk of being CK&ntrols (Kestenset al, 1985), but, an Italian study reported

levels of CD3, CD4 and CD8 T-lymphocytes but this was le
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FIGURE 1 — Scatterplot of neopterin levels.number of CD4 T-lymphocytes in classic Kaposi's sarcoma cases and controls.

neopterin urinary excretion levels significantly higher in CK$®hase of immunosupression (Barillagt al, 1992). Our data
patients than in controls (Sante#t al, 1988). Our study found suggest that an immune activation and maybe a minor immunodefi-
CKS patients to have markedly higher levels of bdda ciency is presentin CKS patients soon after KS onset and continues
microglobulin and neopterin than controls. to be present also in patients with chronic KS. However, further

It has been proposed that the pathogenesis of KS may be relatedstigation is required to elucidate the role of both immune
to both an early phase of immunostimulation and a subsequetivation and immunosupression in non-AIDS KS.

REFERENCES

ARcHIBALD, C.P., SHECHTER M.T., LE, T.N., CrRaiB, K.J.P., MONTANER, RAFFELD, M., CAFARO, A., CHANG, H.K., BraDY, J.N. and @LLo, R.C,,
J.S.G. and O’BaucHNEssY, M.V., Evidence for a sexually transmitted Synergy between basic fibroblast growth factors and HIV-1 Tat protein in
cofactor for AIDS-related Kaposi’'s sarcoma in a cohort of homosexualduction of Kaposi’s sarcom&lature (Lond.)371, 674—680 (1994).

men.Epidemiologys, 202-207 (1992). FaHEY, J.L., TAYLOR, J.M.G., DETELS, R., HoFmaNN, B., MELMED, R.,
BARILLARI, G., BUONAQURO, L., FIORELLI, V., HOFFMAN, J., MCHAELS, F.,  NisHaNIAN, P. and @orcl, J.V., The prognostic value of cellular and
GaLLo, R.C. and soLi, B., Effects of cytokines from activated immune serologic markers in infection with human immunodeficiency virus type 1.
cells on vascular cell growth and HIV-1 gene expression: implications fo. Engl. J. Med.322,166-172 (1990).

AIDS-Kaposf's sarcoma pathogenesisimmunol. 149, 3727-3734 (1992). FIORELLI, V., GENDELMAN, R., SRIANNI, M.C., CHANG, H-K., CoLomBINI S.,

BERAL, V., Epidemiology of Kaposi's sarcom&ancer Sury 10, 5-22  Markram P.D., MoNINI, P., SONNABEND, J., ANTus, A., GaLLo, R.C. and
(1991). EnsoLLl, B., y-Interferon produced by CDS8T cells infiltrating Kaposi's
BIGGAR, R.J., FOrRM, J., FRAUMENI, J.F., GREENE M.H. and GoEDERT, J.J., Sarcoma induces spindle cells with angiogenic phenotype and synergy with
Incidence of Kaposi's sarcoma and mycosis in the United States includig man immunodeficiency virus-1 Tat protein: An immune respdbised,
Peurto Rico, 1973-81. nat. Cancer Inst73, 89-94 (1984). , 956-967 (1998).

BosHOFE C., WHITBY, D., HaTziioanNoU, T., ASHER C.,vAN DER WALT, J., GAO, S.J, and 12THERS KSHYV antibodies among Americans, Italians and
HaTzakis, A., Weiss R. and $Hulz, T., Kaposi's-sarcoma-associatedUgandans with and without Kaposi's sarcorhture (Med.) 2, 925-928
herpesvirus in HIV-negative Kaposi's sarcomancet, 345 1043-1044 (1996).

(1995). KALOTERAKIS, A., STRATIGOS, J., TRicHoPouLos D., KaraBinis, A. and
CHANG, Y., CESARMAN, E., FEssIN M.S., Leg, F., QuLPePPER J., KnowLes,  ELEMENOGLOU, S., Mediterranean Kaposi's sarcoma: preliminary communi-
D.M, and Mooreg, P.S., Identification of Herpesvirus-like DNA sequencesation about 131 caseBull. Soc. Path. Exp77, 570-571 (1984).

in AIDS-associated Kaposi's sarcongcience266, 1865-1869 (1994). Kestens L., MELBYE, M., Biccar R.J. Sevens W.J. Rot, P. De

EnsoLl, B., GENDELMAN, R., MARKHAM, P., RORELLI, V., CoLomBINI, S., MuyNck, A., TAELMAN, H., DE FEYTER, M., PaLuku, L. and GeAsE, P.L.,



IMMUNE IMPAIRMENT IN CLASSIC KAPOSI'S SARCOMA 821

Endemic African Kaposi's sarcoma is not associated with immunodefrianni, M.C., VINCENzI, L., FIORELLI, V., TOPINO, S., SALA, E., Uccini,
ciency.Int. J. Cancer36, 49-54 (1985). S., ANGELONI, A., Facaioni, A., CerRIMELE, D., Cottoni, F, AiuTi, F. and
LiFson, A.R., DaRROW, W.W., HessoL, N.A., O'MALLEY, P.M., BarnHarT, ~ ENSOLL B., y-Interferon production in peripheral blood mononuclear
J.L, Jere, HW. and RITHERFORD G W, Kaposi's sarcoma.in a cohort of Cells and tumor infiltrating lymphocytes from Kaposi's sarcoma patients:

; ; ; _ correlation with the presence of human herpesvirus-8 in peripheral
homosexual and bisexual mekmer. J. Epidemio31, 221-231 (1990). blood mononuclear cells and lesional macrophagsod, 91, 968-976
MARINING, C., FHorINI, G., BoNESCH| V., MELOTTI, E. and BRAMBILLA, L., g_ggg).
Immunologic and immunogenetic features of primary Kaposi's sarcoma. o
Cancer555, 1899-1901 (1985). TAYLOR, J.F. and ZGLER, J.L., Delayed cutaneous hypersensitivity reac-

Samanieco, F. and GiLo, R.C., Immunopathogenesis of Kaposi's sar{'fg%l;n patients with Kaposi's sarcom&rit. J. Cancer, 30, 312-318

coma. In: S. Gupta (edllnmunology of HIV infectiorPlenum, New York

(1996). TouLoumt, G., KakLAMANIS , L., PoTouriDoy, |., KATsIkA-HATzZIOLOU, E.,
SANTELLI, G., MELILLO, G., MARFELLA, A., NAPOLITANO, M., D’ALESsIo, V.,  STRATIGOS, J., MUELLER, N. and Hhrzakis, A., The epidemiologic profile of
SATRIANO, R.A., BeTH-GIRALDO, E., GRALDO, G., FERNA, M. and Qis-  Kaposi's sarcoma in Greece prior to and during the AIDS lettaJ. Cancer,
TELLO, G., Urinary neopterin and immunological features in patients wit0 538-541 (1997).

Kaposi’s sarcom&europ. J. Cancer. Clin. Oncol24, 1391-1396 (1988). WaHMAN, A., MELNICK, S.L., RiAME, F.S.AND PoTTER J.D. The epidemiol-
ScHurz, T.F. and Wiss R.A., Kaposi's sarcoma: a finger on the culprit.ogy of Classic, African and immunosupressed Kaposi's sarcépale-
Nature (Lond.)373 17-18 (1995). miol. Rev.13,178-199 (1991).



	MATERIAL AND METHODS  
	RESULTS  
	Figure 1 
	TABLE I 
	TABLE II 
	TABLE III 

	DISCUSSION  
	REFERENCES  

