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SUMMARY 

The frequencies of HLA antigens in 33 HIV seronegative and in 88 HIV seropositive haemophili

acs, who have been followed for at least 6 years since seroconversion or first HIV positive test. 

were evaluated in relation to disease susceptibility and disease progression. A high frequency of 

HLA-A2 and -DR2 antigens and a low frequency of HLA-A9 were found to characterize HIV 

seropositive patients (p<0.05). Progressors to symptomatic CDC stage IV had a higher frequency 

of HLA-A9 (p<O.O I) and DR3 . Rapid decline of CD4+ T cells in these patients was associated 

with HLA-A9, -DR I and DR3. Our data suggest that HLA antigens may contribute to suscepti

bility to HIV infection and disease progression in Greek haemophiliacs. 
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INTRODUCTION 

HLA molecules play an important role in the susceptibility and progression of certain 

autoimmune and infectious diseases . Several published studies provide evidence that 

various MHC factors may be associated with susceptibility or resistance to HI V infection 

and progression to AIDS (Pollack et al., 1983; Raffoux et aI. , 1987; Mann et aI., 1988; 

Steel et al. , 1988; Jeannet et al., 1989; Fabio et ai" 1990; Moreno et al., 1991 and 

Cameron et aI., 1991). However, the reported HLA associations are conflicting. This 

may be due to heterogeneity in the genetic background and mode of HIV transmission 

in the groups studied as well as in the duration of HI V infection. Cohorts ofhaemophili

acs are particularly suitable for such a study because of the close medical follow up of 

this group of patients and the known date of seroconversion in most cases , 

In a previous study of 60 unrelated Greek haemophi Jiacs, we were unable to detect any 

association between HLA-A, B and DR antigens and susceptibility or resistance to HIV 

infection (Papasteriades et ai" 1986). Having now data on a larger group of patients who 

are known to be HIV infected for more than six years, we have further extended the study 

investigating whether the HLA antigens are a predisposing factor for the development 

of AIDS. 
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SUBJECTS AND METHODS 

Subjects 

The study included 88 HIV seropositi ve haemophiliacs of Greek origin, aged 9 to 6S 

years (83 with haemophilia A, 4 with haemophilia B and I with von Willebrand disease), 

who have been followed for six to ten years (median ~ 7 years) since their first HIV 

positive test. Twenty one of them had known date of seroconversion. 

The patients were divided in two groups according to CDC clinical stage. Forty four 

of them were still in stage II or III (slow progressors) and 44 in stage IV. The median age 

of the two groups was 29 (9- S8) years and 33 (11 - 67) years respectively . The patients 

were also grouped according to the number of CD4+ T lymphocytes at the time of 

evaluation. Forty six patients had more than 200 cells /1l1 (median 342 cells/ill, range 

207-871 cells/ill), and 43 patients had less than 200 cells/ill (median 96 cells/ill , range 

4-196 cells/ill) . Thirty four of the 88 HIV + haemophiliacs in this study received AZT 

when the CD4+ T cell number declined below the level of 200 cellS/ill, irrespective of 

the CDC stage of HI V infection (mostly asymtomatic cases). At the same time of analysis 

three of them showed an increase in their CD4+ T cell counts (> 200 cellS/IIi) following 

drug administration. Therefore, in the analysis the pre-treatment number ofCD4+ T cell 

counts was used. During the follow up period, 14 patients died, 9 of them due to 

progression of AIDS and S from other causes. 

A group of 33 HIV seronegative haemophiliacs and a panel of 433 healthy unrelated 

individuals , all of Greek origin, were also typed for HLA antigens during the same period 

of time. 

Methods 

The standard two stage complement-dependent microlymphocytotoxicity technique 

was performed for the HLA-A, B typing using 144 selected antisera. HLA-DR typing 

was carried out on B lymphocytes (after removing T lymphocytes by rosetting with AET 

treated sheep erythrocytes) with 72 antisera. T lymphocyte phenotyping was carried out 

during follow up at 4 or 6 months intervals with an EPICS-C flow cytometer (Coulter). 

Absolute numbers of CD4+ T cells were estimated. Statistical analysis was performed 

by using X2 test. 

RESULTS 

The distribution of HLA-A, B antigen frequencies showed no statistically significant 

differences between haemophilia patients and controls. Of the seven HLA-DR antigens 

(DRI-DR7) studied, HLA-DRS was present with a higher frequency in the patients than 

in the controls (62.9% vs 36.4%, X2=22.036, p<O.OO I, R.R:2 .96). However, there was 

no difference in the frequency of DRS between HIV seropositive and seronegative 

haemophiliacs (60.2% vs 69.7%). HIV seronegative haemophiliacs showed a higher 

frequency of HLA-A9 in comparison to HIV seropositive patients (S1.S % vs 29.S%, 

X2=S.OS6, p<O.OS, R.R:2.S3) and a lower frequency of HLA-A2 and -DR2 (27.3% vs 

47.7%, X2=4.118, p<O.OS, R.R:0.41 and 24.2% vs 46.9%, X2=S.068, p<O.OS, R.R:0.36 

respectively) . (Table I). 

The frequencies of certain HLA antigens in haemophiliacs grouped according to the 

CDC stage of HIV infection at the end of the follow up period are shown in Table 2. 
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Patients who progressed to stage IV, in comparison to those who remained in stages II 

and III, showed a higher frequency of HLA-A9 (43.1 % vs 15.9%, X2=7.861, p<O.O I, 

R.R:4 .01) and -DR3 (25% vs 10.2%, X2=3.035, 0.05>p<0.1 R.R:2.91). 

Table 3 presents the distribution of the same antigens in the patients grouped 

according to CD4+ T cell counts. (Group I with CD4+ T cell counts ~200 cells//.ll and 

group" with CD4+ Tcell counts <200 cells/ill). HLA-A9 and HLA -DR I were observed 

with higher frequency in group" than in group I patients (36% vs 19.4%, X2=2.86, 

R.R:2.33 and 27.0% vs 12.1 %, X2=3.619, R.R:2.63 respectively), but these differences 

did not reach statistically significant levels . 

DISCUSSION 

Studies of HLA antigens in HIV infected subjects have provided some evidence that 

HLA molecules may play a role in the susceptibility to HIV infection and in disease 

progression (Scorza ef af., 1986; Steel et al., 1988; Jeannet et al., 1989; Fabio el al., 1990; 

Hershow el al., 1991; Moreno ef al. , 1991; Letenneur et al., 1991 ; and Mann el al., 1991 ), 

and that several HLA alleles may be associated with certain manifestations of the disease 

(Pollack ef al., 1983 ; Enlow et ai., 1983; Raffoux et al., 1987 and Itestu el al., 1989). 

In this work, we have observed an increased frequency of HLA-A2 in HIV 

seropositive compared to seronegative haemophiliacs, a finding which is in agreement 

with that reported in a study by Fabio et al. (1990) also in haemophiliacs. Taking into 

account the role of the HLA - class I molecules in antigen presentation to the T cytotoxic 

cells and the observation that a specific epitope of HIV I gp 120 is restricted by the HLA

A2 antigen in HIV infected subjects (Walker and Plata, 1990), a further investigation of 

the role of HLA-A2 and probably of its variants in the specific cytotoxic response against 

the virus will be of interest. We also observed an increased frequency of HLA-DR2 in 

HIV seropositive haemophiliacs . This may represent a host genetic factor contributing 

to susceptibility or may reflect a chance distribution since there is no previous report of 

this association. Our observation of negative association of HIV infection with HLA-A9 

has not been confirmed by others, who have observed such an association with HLA-B62 

(Hershow ef al., (991) , -BW52, -DR4 (Fabio ef ai., (990) and -B44 (Scorza el (II., (986). 

HIV infection has a long incubation period, and the progression of the disease may be 

influenced by environmental or other cofactors and by genetic factors. In order to 

evaluate the contribution of genetic background to the variability of disease progression, 

the informative group must be homogeneous in terms of group at risk for HIV infection, 

with known date of seroconversion and long follow up. In our study only part of the 

cohort (25%) had known date of seroconversion. However, the patients have been 

followed up for at least 6 years since seroconversion or first HIV positive test, and thus 

the group with slow progression of HIV infection can be compared to those who 

progressed to CDC stage IV. Increased frequency of HLA-A9 and -DR3 was found to 

characterize our haemophiliacs with rapid progression . Association ofHLA-DR3 as part 

of the haplotype HLA-A 1 B8DR3 with less favourable clinical course was found by Steel 

et ai., (1988) in haemophiliacs infected by a single batch offactor VIII contaminated with 

HIV. HLA-DR3 and -DQW2 were found to be associated with a high risk for developing 

symptomatic HIV infection in Italian haemophiliacs (Fabio et aI., (990). Other antigens 

such as HLA-B35 (Scorza el aI., 1986), -DRS (Mengoli et af., 1988) and -DR I in com

bination with HLA-B35 (Mallal et ai., 1990), which have been reported to influence 
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Table I. Comparison of HLA antigen frequencies between haemophiliacs and controls, and 

between HIV seropositive and seronegative. 

Controls All pts HIV- HIV+ 

(N=433) (N=121) (N=33) (N=88) 

HLA* % % P % o/c P 

Al 24.0 23.1 n.S 18.2 25.0 n.S 

A2 53.1 42.1 n.s 27.3 47.7 <0.05 

A9 33.0 35.5 n.s 51.5 29.5 <0.05 

88 9.7 7.4 n.s 6.1 7.9 n.s 

835 31.6 33.8 n.s 36.4 32.9 n.s 

(N=236) (N=116) (N=33) (N=S3) 

DRI 17.3 18.9 n.s 15.1 20.4 n.s 

DR2 41.1 40.5 n.s 24.2 46.9 <0.05 

DR3 24.1 17.2 n.s 15.1 IS.O n.s 

DRS 36.4 62.9 <0.001 69.7 60.2 n.s 

* Changes in the frequencies of these HLA antigens have been reported 

in HIV infection. 

rapid progression, have not been detected with increased frequencies in our study. 

An important marker of disease progression in AIDS is the decline of CD4+ T cell 

count. Studies in haemophiliacs and other risk groups have shown association of fast 

decline of CD4+ T cells with certain HLA phenotypes (Steel et aI., 1988; Kaslow et aI., 

1990; Kaplan et al., 1990). Our findings are suggestive of an association of HLA-A9, 

-DR1 and -DR3 with declining numbers of CD4+ T cells during the follow up period, 

although this association was not statistically significant. However, similar associations 

have also been observed by others. Kaslow et al. (1990) have reported an increased 

frequency of HLA-A24 (A9) in rapid decliners compared to slow ones, whereas Steel et 

al. (1988) and Kaplan et al. (1990) have found associations with certain haplotypes that 

include HLA-B8 and -DR3. 

It has been suggested that homozygosity might present a disadvantage in the response 

to the infectious agents. In a multicentre European study it has been observed that 

symptomatic HIV infected patients carried only one HLA antigen of a series more 

frequently than asymptomatic ones. This may be due to true homozygosity or to failure 

in detecting HLA antigens with the conventional serological techniques in this group of 

patients (Svejgaard, 1991). In our study, we did not observe any difference in the 

distribution of possibly homozygous individuals (with one HLA antigen of a series) 

between the two groups of asymptomatic (stage II+III) and symptomatic (stage IV) 

patients. These results may reflect a real situation as serotyping of our cohort of 

haemophiliacs was performed at an early asymptomatic stage of HIV infection, and for 
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Table 2. Comparison of HLA antigen frequencies between HIV+ 

haemophiliacs in CDC stage II + III vs IV. 

Controls HIV- HIV+ HIV+ 

CDC 
CDC (IV) 

(II+IIJ) 

(N=433) (N=33) (N=44) (N=44) 

HLA* % % % % P 

AI 24.0 18.2 22.7 27.2 n.s 

A2 53.1 27.3 50.0 45.4 n.s 

A9 33.0 51.5 15.9 43.1 <0.01 

B8 9.7 6.1 9.0 9.0 n.s 

B35 31.6 36.4 29.5 36.3 n.s 

(N=236) (N=33) (N=39) (N=44) 

DRI 17.3 15.1 17.9 22.7 n.s 

DR2 41.1 24.2 51.2 43.2 n.s 

DR3 24.1 15.1 10.2 25.0 n.S 

DR5 36.4 69.7 53.8 65.9 n. s 

* Changes in the frequencies of these HLA antigens have been 

reported in HIV infection. 

some of them even before HIV seroconversion, when probably there was no effect of 

HIV on the expression of HLA antigens. 

In conclusion, our data revealed weak associations of HLA antigens with susceptibil

ity to HIV infection and with disease progression. However a more detailed analysis of 

MHC alleles including the study of HLA class III alleles may prove more informative 

(Mallal et al., 1990; Cameron et al., 1991). In addition, studies of extended haplotypes 

may be of importance in revealing stronger associations with genes within the MHC area 

(Steel et al., 1988; Mallal et al., 1990; Kalow et al., 1990). 
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Table 3. Comparison of HLA antigen frequencies between HIV 

seropositive haemophiliacs with low or high CD4+ T cell counts. 

Haemophiliacs 

Control s CD4+ ~2OO CD4+ <200 

(N=433) (N=36) (N=SO) 

HLA * % 9c % 

Al 24.0 27.S 26.0 

A2 53.1 55 .5 42.0 

A9 33.0 19.4 36.0 

B8 9.7 13.8 4.0 

B35 31.6 30.5 34.0 

(N=236) (N=33) (N=39) 

DRI 17.3 12.1 27.0 

DR2 41.1 57.6 39.6 

DR3 24.1 12.1 IS.7 

DRS 364 63.6 60.4 

* Changes in the frequencies of these HLA antigens have been 

reported in HIV infection. 
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