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Ann IL- 8 gene promoter  polymorphism is 
associatedd with the risk of development of AIDS-
relatedd Kaposi's sarcoma: a case-control study 

Antoinettee C. van der Kuyl, Abeltje M. Polstra, Gerrit Jan 
Weverling,, Fokla Zorgdrager, Remco van den Burg, and Marion 
Cornelissen n 
AIDSAIDS in press 





IL-88 promotor polymorphism and AIDS-KS 

I nn a case-control study, we studied the effect of a single nucleotide 
polymorphismm in the IL- 8 promoter  on the risk of the development of AIDS-
relatedd Kaposi's sarcoma (KS). KS developed in 46% of individual s wit h the TT 
genotypee and in 66% of A A/AT genotypes (P= 0.038). Patients wit h the TT 
genotypee were rarely affected wit h visceral KS (7% versus 36%; P=0.06), which 
suggestss that carrier s of the TT genotype are protected from (severe) KS 
development. . 

Inn early Kaposi's sarcoma (KS) lesions, only a few cells are infected by human 
herpesviruss 8 (HHV8), and although in later stages this number increases, most 
cellss are latently infected. This suggests that HHV8 infection influences 
uninfectedd cells by paracrine mechanisms involving soluble factors secreted by 
infectedd lytic-phase cells. IL-8, the prototype member of the C-X-C chemokines, 
hass been suggested to constitute the major link between HHV8-encoded proteins, 
HIV-11 Tat protein and cellular cytokines in establishing KS pathogenesis l. IL-8 
serumm levels are elevated in classic KS patients 2 and after HIV-1 infection 3. IL-8 
playss a prominent role in growth and angiogenesis in many other tumours, in 
whichh higher IL-8 expression correlates with poor prognosis. A single nucleotide 
polymorphismm correlated with differential IL-8 production, the IL-8 A / T 
polymorphicc site at -251 (A, high expresser, T, low expresser, relative allele 
frequencyy 0.43 in Caucasians) 45, has been associated with the development of 
prostatee cancer 6. 
Approximatelyy 33% of homosexual men co-infected with HIV-1 and HHV8 
developedd AIDS-related KS in the Amsterdam Cohort Studies on HIV/AID S 7. 
Ann IL-6 promoter polymorphism was recently found to be associated with the 
riskk of KS risk after HIV-1 infection 8, but closer inspection of the data suggested 
thatt this single nucleotide polymorphism is most likely associated with the risk of 
HHV88 infection, thus reducing the risk of KS. 
Too study the influence of the IL-8 gene promoter polymorphism at nucleotide -
2511 on the risk of the development of AIDS-related KS, we designed a case-
controll  study incorporating 153 HIV-1 and HHV8 double-infected homosexual 
men:: 84 AIDS-related KS patients, and 69 patients with an AIDS-defining event 
otherr than AIDS-related KS, or with at least 6 years follow-up after double 
infectionn to allow for immune deterioration. Over 82% of the KS cases in the 
Amsterdamm Cohort were found to occur within 6 years of double-infection 7. Al l 
patientss participated in the Amsterdam Cohort Studies on HIV/AIDS . Follow-up 
off  these patients was started from the time-point of positive serology for the 
secondd virus. 
Thee clinical data were collected before 1 January 1997, as the introduction of 
proteasee inhibitors in July 1996, which have been shown to be particularly 
effectivee in preventing KS, could influence the outcome. 
DNAA was extracted from peripheral blood mononuclear cells with silica and 
guanidinee thiocyanate, then a 422 base pair fragment spanning the IL-8 promoter 
polymorphismm at -251 was amplified with forward primer 5' 
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TGCCCTTCACTCTGTTAACC 3' 4 and reverse primer 5' 
caggaaacagctatgaccGCAAACCTGAGTCATCACACTT 3' (lower case, M13RP 
extension),, based upon GenBank accession no. AF385628. Reactions were carried 
outt using Amplitaq DNA polymerase (ABI, Foster City, CA, USA) with 2.4 mM 
magnesiumm and the following protocol: 5 min 95 C, 35 cycles of 1 min 95 C, 1 
minn 55 C, 2 min 72 C, followed by 10 min 72 C, and 10 min 4 C. Direct 
sequencingg of the polymerase chain reaction products was performed with the 
M13RPP primer and the DNA Big Dye Terminator Sequencing Kit (ABI) on an ABI 
3777 automated sequencer, following the manufacturers' protocols. 
Oddss ratios with 95% confidence intervals (CI) were obtained to evaluate the 
associationn of TT variants with the occurrence of KS compared with the AA or AT 
genotype.. Odds ratios and Fisher's exact test were calculated using StatXact-3 
versionn 3.0.2. The distribution of the IL-8 -251 A and T alleles was as follows: NHTV-
l+HHvss 153: AA 21%, AT 46%, TT 33%. This distribution does not deviate from other 
Caucasiann populations 6, suggesting that infection with HIV-1 and HHV8 is not 
affectedd by this genotypic variation. In the case-control comparison, TT 
homozygotess were found to have a significantly decreased risk of developing 
AIDS-relatedd KS (43% versus 61% for AT heterozygotes/AA homozygotes, odds 
ratioo 0.49, 95% CI 0.25-0.97, P=0.039, Table 1). There was no difference between the 
AAA or AT genotype with regard to the risk of developing KS (odds ratio for AT 
versuss AA 1.1, 95% CI 0.5-2.6, P=0.84). Increasing the follow-up period for the 
double-infectedd control patients without AIDS-related KS to 7, 8, or 9 years, 
respectively,, did not influence the results (not shown). 

KSS can be subdivided into three clinical subtypes: cutaneous, mucocutaneous, 
andd visceral KS. Visceral KS runs the most aggressive clinical course, and is most 
frequentlyy seen when an immunosuppressive component is present. To estimate 
thee effect of the IL-8 genotype on the development of visceral KS, the clinical 
classificationn of KS was determined from the medical files of 66 AIDS-related KS 
patients,, and correlated with their IL-8 genotype (Table 1). A trend towards 
protectionn from visceral KS was observed for the TT homozygotes (7% versus 
36%% when an A allele was present), but the result was of borderline significance 
(P=0.06),, probably because of lower patient numbers. 
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Tablee 1. Distribution of the IL-8 promoter polymorphism at nt -251 among HIV-1/ HHV-8 positive patients with and 
withoutt Kaposi's sarcoma, and with or without visceral KS. 

IL-88 genotype3 N KS 

AAA 32 19 (59%) 

ATT 70 43 (61%) 

TTT 51 22 (43%) 

TTT with A A/A T combined as reference 

AA A 

AT T 

TT T 

TTT with AA/A T combined as reference 

Viscerall  KSb 

5/155 (33%) 

14/37(38%) ) 

1/144 (7%) 

19/522 (37%) 

Oddss ratio (95% CI) 

1 1 

1.1(0.5-2.6) ) 

0.522 (0.21 -1.27) 

0.499 (0.25 - 0.97) 

1 1 

1.2(0.3-5.5) ) 

0.155 (0.003 -1.80) 

0.13(0.003-1.05) ) 

PP value 

0.84 4 

0.15 5 

0.039 9 

1.0 0 

0.20 0 

0.06 6 

CI,, Confidence interval; KS, Kaposi's sarcoma. 
aMediann CD4 cell counts were 530, 530, and 485 (P=0.53, interquartile ranges 360-615, 400-700, and 340-630), respectively 
forr the AA, AT and TT genotype at the time of double infection, and 80, 70, and 140 (P=0.68, interquartile ranges 50-190, 
60-260,, and 40-290), respectively, when KS was diagnosed. 
bPatientss with clinical records available: 15/19 AA (79%), 37/43 AT (86%), and 14/22 TT (64%) genotypes, 
respectively.. Patients listed had cutaneous, mucocutaneous or visceral KS. 

Inn this study, we showed that the nucleotide present at nt -251 in the IL-8 
promoterr is correlated with the risk of acquiring AIDS-related KS. Individuals 
homozygouss for T at this promoter position, which are presumably low IL-8 
producers,, were partially protected from disease, and experience less severe 
diseasee symptoms. Expression of the IL-8 gene is controlled by different 
mechanisms,, and varies between individuals. This variation has been linked to 
thee IL-8 -251 A/ T polymorphism 4-5, which could exert effect through the 
alterationn of a transcription factor binding-site. A search for transcription factor 
consensuss binding motifs in this region revealed the presence of a C/EBPa 
bindingg site when an A is present, but not in the T-allele (not shown). Although it 
hass been reported that carriers of the AT genotype produces less IL-8 than the AA 
genotypee 4-5, we did not find any difference in clinical outcome between patients 
carryingg either the AA or the AT genotype. Unfortunately, we were unable to 
measuree the actual serum IL-8 levels in our patients, as the only samples available 
weree archival samples with undocumented time to sample processing. It has been 
shownn that IL-8 levels increase significantly when blood samples are left standing 
forr more than one hour 9. 
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