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Abstracî-A seroepidemiological survey has been carried out in the Veneto region to determine the 
prevalente of HTL V-111 and HTL V-l antibodies in subjects at risk for development of AIDS and 
related conditions. Serum samples were tested by ELISA and, for con$mation, by radioimmunoas- 
say (Western blot), using disrupted virus as antigen. The results show that 22 out of 112 
hemophiliacs had antibodies against HTLV-111; however disaggregation of data resulted in 22.6 
and 77.8% positivi9 for patients with severe forms of hemophilia A and B, respectively. Two 
patients with hemophilia A and two with hemophilia B were positive for antibodies to HTL V-1. 

The prevalerue of HTL V-111 antibodies in the homosexual and intravenous drug abuser groups 
toas 52 and 33% respectively. NO positive cases for antibodies to HTLV-1 were found in 
homosexuals, while 4.3% seropositivity to HTLV-I was observed in drug abusers. Amongpatients 
suffering from various pathologie conditions not strictly AIDS related, onlv 1 with generalired 
non-Hodgkin lymphoma was positive for HTLV-1 antibodies. 

In a further group of patients with clinical diagnosis of LAS and AIDS, antibodies to 
HTLV-111 were found in 90 and 100% respectiveb, while seropositivitv for HTLV-1 was 
observed on& in 6.4% of LAS patients. 

The implications of thesehndings are discussed, particularb in view of the potential oncogenic 
elfect possessed by HTL V-1 

INTRODUCTION 
SINCE THE first slatus quo report on acquired im- 
munodeficiency syndrome (AIDS) in Europe [l], 
many othcr cases of AIDS and related conditions 
(persistent gcncralizcd lymphadcnopathy, PGL; 
lymphadcnopathy syndrome, LAS; AIDS rclated 
complex, ARC) have been dcscribed [2-91, in- 
dicating that thc epidcmiology of these syndromcs 
in Wcstcrn European countries is quite similar to 
that obscrvcd in thc U.S.A. Thus, threc main risk 
groups have been idcntificd, namcly hcmophiliacs 
and sub.jccts rccciving rcpcated blood transfusions 
for various rcasons, intravcnous drug abuscrs, and 
homoscxuals with high promiscuity habits. 

Human rctroviruscs bclonging to thc lymphotro- 
pic retrovirus family have been isolatcd in Francc 
[ 101 and in U.S.A. [ 1 l] from pcoplc affcctcd with 
LAS and AIDS, and thcy arc now gcnerally rc- 
gardcd as causativr agents of these discascs. 
Although thcir dcfinitc nomcnclature is stil1 dc- 
batcd (e.g. Iymphadenopathy-associatcd virus, 
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LAV; human T-cel1 lymphotropic virus typc 111, 
HTLV-111; AIDS-related virus, ARV [ 12, 13]), it 
is clear that the different isolates represent variants 
of the same virus as shown by morphology, anti- 
gcnicity, strict tropism for lymphocytes of T4 sub- 
set, and molecular analysis. Moreover, thc markcd 
T4 lymphocytc killing exerted by the LAV/ 
HTLV-111 isolatcs provides the basic mechanism 
for thc pathogencsis of the discasc [ 14, 151. 

On thc othcr hand, before the characterization of 
this novel retrovirus, a number of studies on AIDS 
ctiology have been performcd using as antigen thc 
first isolatc of thc HTLV family, the HTLV-1, and 
a positive corrclation betwccn antibody occurrencc 
and AIDS devclopment was reportcd [IS]. While 
these results could bc dut to some serological 
crossreactions of the not yct wel1 purified rcagcnts, 
Tcddcr et al. using a more specific serological test 
have rccently found that about 5% of LAS paticnts 
have antibodics against HTLV-1 [17]. This 
obscrvation might bc of rclcvancc in view of the 
fact that some lymphomas have been dcscribed in 
AIDS [18] and HTLV-1, instead of bcing cyto- 
pathic, immortalizes T4 lymphocytcs and is frc- 
quently associated with lymphoid malignancics 

[191. 
Herc WC present data on a serological survey 
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undcrtakcn in thc Vcncto rcgion (Italy) to dctcr- 
mirre thc prcvalencc of HTLV-111 and HTLV-1 
antibodics in subjccts at risk. Besidcs high anti- 
body prcvalencc to HTLV-111, we also found low 
but dcfinitc seropositivity to HTLV-1. 

MATERIALS AND METHODS 
Subjects 

Thc subjccts consistcd of thc following groups of 
peoplc: (a) Hcmophiliacs and paticnts with rare 
clotting disordcrs (deficiency of factor V, VII, X, 
X11), undcrgoing regular clotting factor rcplace- 
ment therapy or rcpeatcd blood transfusions; (b) 
intravenous drug abuscrs; (c) homosexuals; (d) 
paticnts with lymphomas involving T cel1 lineage; 
(e) controls consisting of paticnts with pathologie 
conditions not relatcd to AIDS, and healthy blood 
donors and laboratory workers. 

Thc subjccts were drawn mainly from Hemophi- 
lia Centers and Infectieus Disease Units of the 
Gcneral Hospitals in Padova, Verona, Vicenza, 
Castelfranco Vencto. Blood was collected from 
May 1984 to March 1985 and the aliquoted sera 
wcrc stored at -20°C until testing. 

Virus preparation 
HTLV-111 virus obtained from HS/HTLV-111 

infccted cclls was conccntrated by zonal centrifuga- 
tion (15-60% sucrose gradient); the pellet was 
disrupted by the addition of an equal volume of 
Tris-HCl (pH 7.9, 100 mM), Triton-X (0.5%), 
DTT (0.04 M), EDTA (2 mM), KCl (1 M) and 
PMSF (2 mM), clarified by centrifugation for 30 
min at 35 K rpm and dialyzed against PBS over- 
night. HTLV-1 virus obtained from HUT-102 
cells as previously described [20] was disruptcd 
and clarified as reported for HTLV-111 virus. 

Enzyme linked immunoassorbent assay (ELISA) 
The wclls of microtiter plates were filled with 

100 I.LI of 50 mM sodium bicarbonate (pH 9.6) 
containing disrupted virus at a conccntration of 5 
pg/ml and incubated overnight at 4°C. The platcs 
were washcd with water and filled with 100 pl of 
10% normal goat serum and 10% fetal calf serum 
in PBS, followcd by 5 ~1 of thc test sera. Aftcr 
incubation overnight at 4°C the plates were washcd 
three timcs with PBS containing 0.05% Twcen 20. 
Thc wells were incubatcd for 1 hr at room tcmpcra- 
ture with 100 ~1 of pcroxidasc-labcled goat anti- 
human IgG diluted 1 : 4000 in PBS containing 
0.5% Twccn 20 and 1% normal goat serum. The 
wclls were washcd thrce timcs with PBS-Twccn 
and oncc with PBS and reactcd for 30 min with 100 
~1 of a substratc mixture containing 0.05% 
ortophenylendiaminc and 0.005% HzO in phos- 
phate citrate buffer (pH 5.0). Thc rcaction was 

stoppcd by thc addition of 50 p,l of 4 N sulfuric 
acid. Thc color yicld was mcasurcd at 492 nm 
using Multiscan MC platc rcadcr. 

Assays were donc in triplicatc and thc absorb- 
ancc reading greater than two timcs thc negativc 
control, selected on the average of 100 normal 
negativc controls, was taken as positivc. 

Virus strip radioimmunoassay (Western blot) technique 
HTLV-1 or HTLV-111 viruscs wcrc preparcd 

as reportcd for ELISA and 200 p.g of viral protcin 
was fractionatcd by electrophoresis on a 12% 
polyacrylamide slab gel in the presence of SDS. 
The protein bands on thc gel were elcctrophorcti- 
cally transfcrrcd to a nitrocellulose sheet as de- 
scribcd [21]. The nitrocellulose shcet was incu- 
batcd at room tempcrature for 2 hr with 1% bovine 
serum albumin (BSA) in PBS and cut into 0.5 cm 
strips. Each strip was incubatcd at room tcmpera- 
turc overnight in a scrcw tap tube containing 2.5 
ml of 1% BSA in PBS with 50 pl of test sera. Thc 
strips were washed oncc with a solution containing 
Tris-HCl (pH 7.4, 10 mM); 0.9% NaCl, two times 
with Tris-HCl, NaCl, 0.05% NP 40 and once with 
Tris-HCI, NaCl. Thc strips were incubated for 1 
hr at room temperature with 1 X 10s cpm of 
affinity purified I- lY5 labeled goat anti-human 
immunoglobulins in 2.5 ml of mixture reaction 
( 1% BSA and 1 1% NGS in PBS). The strips were 
washed as prcviously described, mounted and ex- 
posed to X-ray film. 

RESULTS 
The results on antibody prevalente to HTLV-111 

and HTLV-1 among the asymptomatic indi- 
viduals belonging to risk groups are shown in 
Table 1. Firstly, it should be noted that thc con- 
cordance between the ELISA and Western blot 
assays was quite good for detection of HTLV-111 
antibodies, al1 but three sera positive in ELISA 
were also positivc by Western blot. Lcss satisfac- 
tory was the comparison when HTLV-1 was used 
as antigen, 12 serum samples positive in ELISA 
were found not rcactivc by Western blot. 

In hemophiliacs antibodics to HTLV-111 were 
detected in thc serum of 22 out of 112 subjccts; 
howcvcr disaggregation of data resulted in 22.6 
and 77.8% positivity for paticnts with severc forms 
of hemophilia A and B, respcctively. On the other 
hand, only two patients with hcmophilia A and two 
with hcmophilia B were positive for antibodies to 
HTLV-1. 

Paticnts suffering from rare coagulation dis- 
orders (abnormalities of factors othcr than VIII 
and 1X) showed 2.8% scropositivity (onc case out 
of 35 subjccts) for HTLV-111 but none posscsscd 
antibodics to HTLV-1. 

In the homoscxual group thc prcvalcncc of 
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Table 1. HTLV-111 and HTLV-1 antibodies in agmptomatic subjects at risk 

Su+Tts 
Antihodics against 

No. trstrd HTLV-1 II H’I‘I,1.-I 
No. positivr No. positie c 

E* \2’b+ %” E* \2x+ 0/“lÌ 

Hrmophiliacs A 
mild: 
scvcrc$ 

Hemophiliacs B 
mild: 
sivcri 

Rare coagulation disorders 35 1 1 2.8 0 
Homosrxuals 23 12 12 52.2 1 
Drug abusers 139 49 46 33.0 12 
Hralthy controls 105 0 0 0 0 

42 1 I 2.4 2 
53 12 12 22.6 .1 

- 13 - - 
95 I 3 13.7 6 

8 2 2 25.0 1 
9 7 7 77.8 2 

- 9 - - 
17 9 5’>.9 _ 3 

I 2.4 
1 I .8 

2 2.1 

0 0 

‘2 22.2 

- 

2 ll.8 

(1 0 

0 IJ 

6 1 .3 
0 0 

*ELISA 
twrstrrn blot 
:Rrceiving less than 10.000 U/year 
$Receiving more than 10.000 U/year 
liI‘he percentages are relërred to the Wb results 

Table 2. HTL V-III and HTLV-1 antibodies in patients u,ith aarious pathologie conditions 

Patirnts 
Xntibodies against 

No. tested HTLV-111 HTLV~I 
No. positive No. positivc 

E M’b % E \Z’h ‘%, 

Non Hodgkin lymphomas 
Hepatitis and other 

chronic liver diseasrs 
Chronic kidney discases 

(hcmodialyzed) 

II 0 0 0 2 1 0. I 

21 1 0 0 1 0 0 

9 1 0 0 1 1 ll.1 

HTLV-111 antibodies was 52% ( 12 out of 23 
testcd) and no positivc cases for antibodies to 
HTLV-1 wcrc found. In thc intravcnous drug 
abuscr group 33% out of thc 139 subjects tested 
had antibody to HTLV-111, whcreas the scroposi- 
tivity to HTLV-1 was 4.3%. 

Paticnts suffcring from various pathologie condi- 
tions not strictly AIDS-relatcd were also investi- 

gatcd (Tablc 2). Thr non-Hodgkin lymphomas 
were mostly of the T-cel1 types. The only patient 
who was positivc for HTLV-1 antibodics was a 
22-yr-old malc who was born in thc Scychellcs 
Islands and returncd thcrc frcqucntly: hc had a 
long story of opportunistic infcctions and a gcneral- 
izcd lymphoma was found at dcath (details of this 
case wil1 bc rcportcd clscwhcrc). None of thc 
paticnts with livcr discascs was positivc but onc 

paticnt undergoing pcriodic hcmodialytic trcat- 
ment was seropositivc for HTLV-1. 

A furthcr group studied consisted of patients 
with clinical diagnosis of LAS or AIDS (Tablc 3); 
of 31 L.4S paticnts 22 were drug addicts, thrcc 
wcrc drug abusers and homoscxuals, one was 
homosexual, one had coagulation (Factor X) 
abnormality, one was a fcmale partner of’a malc 
drug addict, onc was a malc born in Burundi and 
thc othcr two were malcs with apparcntly no risk 
story. Of thc five AIDS patients, onc was suffcring 
from sevcre hcmophilia A, onc was homoscxual, 
onc travcllcd frequently for professional rcasons in 
countries cndcmic for HTLV-111 infcction and 
two were drug abusers. Antibodies to HTLV-111, 
(Tablc 3) were found in 90 and 100% of LAS and 
AIDS paticnts, rcspectivcly: in addition, 6.4% 
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Table 3. HTLV-111 and HTLV-1 antibodies in patients with LAS or AIDS 

Serum donors 

LAS patients 
AIDS patients 

Xo. testcd H’I‘LV-111 Antihodics against Hï’LV-1 
No. positivc No. positivr 

E Wh % E Wh ol0 

31 29 28 91.2 4 2 6.4 
5 5 5 100 1 0 0 

(two out of 31 tcsted) of LAS patients also showcd 
antibodies to HTLV-1. 

It should bc noticcd that among the thrce sub- 
jcct series cxamincd above (Tablcs 1-3) al1 but 
thrcc cases antibody positivc against HTLV-1 
were also rcactive against HTLV-111, the thrcc 
cxceptions being the T-cel1 lymphoma, a hcmo- 
dialyzcd and a severc hcmophiliac A patient. 

Reprcscntative results of the Western blot analy- 
sis on serum samples arc shown in Fig. 1. It is clear 
that antibodies to HTLV-111 reacted markedly 
with a 41,000 dalton protein which is likely to 
rcpresent a viral envelopc component [22]. Other 
HTLV-111 antigens recognized by the majority of 
sera arc 24,000 and 15,000 dalton proteins that 
may represent gag gene products [22]. In somc 
cases also proteins of 31,000, 55,000 and 65,000 
daltons are detected by the same sera. 

HTLV-1 strip radioimmunoassay showed a 
main pattern of reaction with viral antigens of 
46,000, 32,000, 24,000, 19,000 daltons (Fig. 1, 
pancl B). 

DISCUSSION 
The pattern of HTLV-111 antibody prevalencc 
found in the Vcneto region both in asymptomatic 
people at risk and in LAS or AIDS patients is 
grossly similar to that reported in other Europcan 
countrics [2-91, indicating that the spread of 
HTLV-111 infection for the time being is almost 
confincd to the population belonging to classic risk 
groups. Howcver, a fcw points merit discussion. 

Firstly, subgrouping of hemophilia patients 
according to the severity of the discase and, consc- 
qucntly, to thc amount of blood products adminis- 
tercd rcsulted in a rcmarkablc differcnce in thc 
pcrccntage of HTLV-111 scropositivity. This could 
bc cxplained as a rcsult of both a statistical in- 
crease of risk for HTLV-111 infcction, and a higher 
antigenic burden that may contribute to the estab- 
lishment of a persistent HTLV-111 infection. Also 
of interest is thc observation that paticnts with 
scvcrc forms of hcmophilia B had HTLV-111 
antibodies in 78% of cases. Although thc number 
of patients is too limited to draw conclusions, it 
should be mentioned that in another study on 

hcmophiliacs carried out in the South of Italy an 
HTLV-111 antibody prevalencc of 50% was found 
among hemophiliac B patients,. (F. Lucivcro, pcr- 
sonal communication). Clearly, the source of com- 
mcrcial pooled blood products seems to have play- 
ed a crucial role in detcrmining the infcction in 
these patients. 

The HTLV-111 antibody prevalente in 
homosexuals is somehow higher than that reported 
by others [2, 31; these subjects represent however 
a rather selectcd group since the majority were 
partners of homosexuals already known to be 
positive for HTLV-111 antibodies. 

The 33% seropositivity found in the intravcnous 
drug abusers is in line with other studies, the only 
discrepancy being the very low antibody preva- 
lente (1.5%) observed in onc British series [2]. 
From the public health point of vicw, however, the 
drug abusers deservc major consideration since, at 
least in our country, they are the principal category 
responsible for the emergence of a new group at risk 
as demonstrated by the frequent sero-conversion of 
their heterosexual partners and by the actual possi- 
bility of transplacental transmission of HTLV-111 
infection to the progeny (unpublished observation). 
Furthermore, as also shown by present results, the 
rate of LAS development in drug abusers is quite 
remarkable. 

The fact that hcalthy as wel1 as diseased controls 
were free from HTLV-111 antibodies while pa- 
tients with LAS or AIDS were seropositivc in 90 
and lOO%, respcctively, confirms once more the 
genera1 idca that this retrovirus behaves not as an 
opportunist but should be regarded as the causc of 
AIDS and related syndromcs. 

In this conncction thc role of HTLV-1 nceds to 
be rcvised. Early studies on AIDS ctiology sug- 
gestcd an involvement of HTLV-1 since a signi- 
ficant numbcr of patients containcd in thcir sera 
antibodies rcacting to membranc antigcns of 
HTLV-1 producing cells [ 161. Morcovcr, opportu- 
nistic infcctions and other symptoms suggesting 
immunodeficiency were not seldom observed in leuke- 
mias and lymphomas associatcd with HTLV-1 
infcction [ 191. Following the discovery of thc LAV/ 
HTLV-111 agent these data have been considcred 
as dut to some cross reactions betwccn antigens of 



1% 

Fig. 1. Representative samples of virus strip RIA (Western blot). Panel A. HTLV-111 antigens reacting with serafrom: a. 
reprcsentative positive control (US AIDS patient); b, healthy negative control; C, dirensed nqative ontrol (acute hepatitis H); d, 
LAS patient; e, hemophiliac A patient; f, asymptomatic drug abrrcer; g-h, AIDS patients; i, nsymptomatic homosexual; 1, shows 
the reactivi& found with cerebrospinaljkidfrom a thalassemic patient. Panel B. HTLV-1 antigens reacting with sera f?om: a. 
representative positive control (U.S. adult T-cel1 lymphoma patient); b, healthy negative control; c-d, Ivmphoma patient. uith two 
different samples; e, hemophiliac A patient; f-g asymptomatic drug abusers. 

415 
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thc two virus isolatcs. A more recent study b) 

Tcddcr el al., howcvcr, has shown that using 

diffcrcnt wel1 dcfincd assays antibodics to HTLV-1 
wcrc dctcctcd in approx. 5% of LAS patients and 
in 1% of unsclcctcd homoscxuals and drug abuscrs 
[ 171. Robert-GurofI’ el al. similarly reportrd that 
antibodics to HTLV-1 were dctcctcd in 7% of 
AIDS patirnts [23]. Our prcscnt rcsults confirm 
that in asymptomatic individuals at risk for :\IDS 

and in LAS patients, a low but dcfinitc (about 
3.5%) antibody prcvalcncc to HTLV-1 is detcct- 
ablc. Particularly intcrcsting was thc finding that 

four out of 112 hcmophiliacs were seropositivc 
sincc it was at variancr with negativc rrsults on 
HTLV-1 infcction rrportcd in these subjccts [ 17. 

24 1. Morcovcr. thc abscncc of antibodies to 

HTLV-1 p24 in thc serum of Austrian and U.S. 
hcmophiliacs with no symptoms of AIDS was 
interprrtcd by Chorba el al. as an indication of the 
lack of casy transmissibility of HTLV-1 in lyophil- 
izcd ccll-fret factor conccntrates [24]. Howcver, 
bccausc the assay uscd dctrctcd only anti p24- 
antibody it could wcll bc possiblc that, as also 
suggcstcd by thesr authors, other HTL\‘-1 anti- 
gcns were misscd. Actually, in our four cases, thc 
strongcst rcaction secn in \Ycstcrn blots was 
dirccted against the pl9 virus component, the p24 

bcing dctectcd in only onc serum sample. On the 
other hand it is known that transmission of 
HTLV-1 in vitro does nat strictly rcquirc cell-to-cel1 
contact hut it may occur using ccll-frcc materials 
[2j, 261. It has also been found that cloncd lym- 
phocytcs can bc doubly infcctcd with HTLV-1 and 
HTI.V-111 and that both \,iruses can bc exprcssed 
in thc samc cc11 (A. Dc Rossi el al., in preparation). 
Thus, whilc thc possibility that a crossrcactivity 
bctwccn antigens sharcd by HTLV-1 and HTLV- 
111 could not be rulcd out WC as others favourcd 
thc hypothcsis that, albeit rarely, individuals might 
bc infcctcd by thc two viruscs. 

This is also supportcd by our obscrvation that 

the samc serum sample from “doubly” scropositivc 

donors rccognizcd by Wcstcrn blot, besidcs 
HTLV-111 antigcns, a p19 HTLV-1 spccifìc com- 
ponent. If thc cxistcncc of a concomitant infcction 
\vlth thc two HTLV isolatcs wil1 be confirmcd as a 
rcal possibility, incrcasing attcntion should br paid 
to these subjccts in vicw of thr fact that thc 
oncogcnic potcntial posscsscd by HTL1’-1 might 
be potcntiatcd by a lcss cfficicnt immune survcill- 
ancc causcd by HTL\‘-111. 

X final point worthy of discussion is thc uscful- 
ncss of‘ using another assay in addition to thc 
ELISA to asscss thc spccificity of serum diagnosis. 

Although in our study thc percrntagc of samples 
positivtr for HTLV-111 in ELISA hut ncgativr in 

M’cstcrn blot (operationatly defincd as “falsc posi- 
tivc”) wcrc vrry low (4.2% in all cases cxamin- 
atcd) with some of the prescntly availablc commcr- 
cial kits it is rcportcd to bc much highrr. ‘I‘hcr&rc 
the problcm of confirming thc spccificity of a 
positivc ELISA test must bc seriously considrrcd 
in vice of thc social, psychological and clinical 
problems inherent to the diagnosis of HTLV-111 
infcction. Furthermorc, thc hypothesis that thc 
reactivity pattern of sera revealcd by thc Western 

blot analysis may bc of prognostic rrlcvancc lor 
subjccts at risk for AIDS (3) is intrrcsting and 

must be further investigatcd. 
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