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A Prospective Study of Sexual Transmission
of Human T Lymphotropic Virus (HTLV)-I

and HTLV-II
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8iuce Newman,’ Tzong-Hae Lee,’ Daniel M. Chafets," and Edward L Murphy,'? for the HTLY Outcomes Study
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Background.

Cross-sectional studies support sexual transmission of human T lymphotropic virus (HTLV)-

I711; however, prospective incidence daia, particularly for HTLV-11, are limited.

Metlods. A cohort of 85 HTLV-positive (30 with HTLV-I and 55 with HTLV-1I) blood donors and their
stable {>6 months) heterosexual sex partners were followed biannually over the course of a 10-ycar period.

Results.  Foor of 85 initially seronegative sex partners of HTLV-1 and -11 carriers seroconverted, for an incidence
ratz (1R} of 0.6 transmissions/ 100 person-years {py) (95% confidence interval {CI], 0.2~1.6). This includes 2 HTLV.
1 ransmissions/219 py (IR, 0.9 transmissions/100 py {959 CI, 0.1-3.3]) and 2 HTLV-]{ rransmissions/411 py (IR,
0.5 wansmissions/ 100 py [95% Cl, 0.06-1.8]), with no significam difference by HTLV type. There were 2 male-
to-female (IR, 1.2 ransmissions/ 100 py [95% CI, 0.1+4.3]) and 2 female-to-male (IR, 0.4 wansmissions/100 pv
[95% Ci. 0.05-1.6) transmissions. HTLV-I or -1l proviral load was 2 log,; lower in newly infected partners than

n index positive partners who transmitted HTLV (P = 007).

Conclusians.

The incidence of sexual transmission of HTLV-II may be similar t0 that of HTLV-1, and female-

io-male transmission may play a more important raole than previously thought. 1{TLV-1 and -II proviral load may
be lower in scxually acquired infection, because of a small infectious dosc.

Human T lymphotropic virus (HTLV)-I and HT1A-1§
were the {irst retroviruses to be identificd in humans
i1, 2]. HTLV-1 s associated with adult T cell leukemia/
lymphoma [3, 4} and HTLV-associated myelopathyf
tropical spastic paraparesis (HAM/TSP) |3, 6]. There
have been few studies of HTIAV-1E discase ouicomes,
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but recent cvidence suggests that HTLV-11 infection is
also linked with HAM/TSP 6]

HTLV-I is found primarily in persons orsiginating
from or having sexuat contact with individuals from
endemic areas, such as Japan or the Caribbean basin.
Sexual transmission of HTLV-I has been widely re-
ported in these and other populatians, including in the
United States and west Africa [7-10). Some rescarch
indicates that HTLV-I may be transmitted more efiy-
ciently from males to females than vice versa |7, 11].
i the United States, HTLV-11 is found largely among
injection drug users (IDUs) and their sex partners 112,
13]. HTLV-1I has also been found 1o be endemic among
scveral native Indian tribes in North, Centrsl, and South
America [14-16] and in some pygory popualations in
central Africa [17, 18],

Epidemiological data has extablished that HTLV-11
shares simifar routes of transmission with HTLV-[;
however, sexual transmission of HTEN-11 has been ess

well studied. Several cross- sectional studies have iden-

1490 « {113 2005:390 1] May) » Reooounel at

17

Nsm e’



tified sexual contact as an important 1isk facter tor HTLV-1I
infection, particularly amung indigenous populations in whom
injection-drug wse s rare, thus poiting stronghy to evidence
of sexual trassmission |19-22], Because of g lack of Jong-1evm
follow-up af these non-IDU populations. an incidence rate tIR}
of sexual transmission of HTLV-H remains unknown. For HTLV-
| and -1, male-to-female transmission has been associated with
3 longer length of relationship, more episodes of unprotected
sex, and higher proviral laad [11], Hawever, the behavioral risk
factors that increase the efficiency of sexual transmission of
HTLV- are still poorly characterized.

Most longitudinal studies of sexuat transmission of HTLV-1
have focused on high-risk populations, such as prostitutes or
individuals attending sexually transmitted discase (STD) dlinics.
and, 1o date, there have been no published prospective studies
on sexual transmission of HTLV-IL. Information regarding in-

cidence and behaviaral risk facters would be useful in coun-
scling HTLV.positive individuuds and their sex pariners an
transmissian and prevention. We now report on data from a
prospective analysis of sexual transmission in a cohort of HTLV-
1- and -1l-positive blood donors and thewr cex partners, who
were enrolled in the HTLV Outcemes Study (HOST), which
was formerly known as the Retrovirus Epidemiology Donor
Study (REDS) HTLY Cohort.

SUBJECTS AND METHODS

Study design and population. The study design included a
prospective cohort of HTLV.VIl-positive blood donors and
their seronegative sex pariners, with the main abiective of eval-
sating incidence and risk factors associated with sexual wrans.

rission. The Comntittee on Human Research at the University
of California, San Francisco, approved the study protocol, and
informed, written consent was obtained from all subjects. The
details of the screening and erzollment criteria of HTLV-pos-
itive blood donors and their sex partners have been described
elsewhere ([, 23]. Briefly, (30 H{TLV-positive blood doners
and theis stable (=6 months) sex partners were cnrolled in the
sex periner substudy of HOST at baseline (1990-1992): subjects
were tecritited from 3 panticipating REDS bload centers: Amer-
ican Red Cross Blood Services centers, in Baltimote, Detroit,
and Los Angeles: Blood Centers of the Pacific, in San Francisco;
and the Okdahoma Blood Institute, in Oklahoma City. Among
130 couples enrolled at baseling, 32 partaers tested positive for
HTLV-[ or -1t [11]. We have continued to prospectively follow
the remaining 98 serodiscordant couples, from visits | to 6
{1990-20033).

Subjects who met the following inclusion critenia were in-
cluded in this analvsis: posttive with known HTLV type. HTIV-
aegative heterosesual partner 3t baseline, and completion of
visit- 1 interview snd phlcbotamy. Of the 9§ couples examined,

85 met the inchusion criteria. Reasans for exclusion included

the fullowing: unknown HTLVY type of index pasitive pariner
(i = 11 Jack of bascline interview (n = 6), false-positive HTLY
test resull of denor (1 = 3%, and same-sex couple (n = 1)

At biannual visits, the sex partners of index positive partners
were tested for HTLV-1/11 antibodies, and index positive partners
were interviewed about their sexual history, including frequency
of condom use and whether they had remained monogamous
with their sex partners since the previons visit. Corresponding
data were obtained from sex partners at sclected visirs.

Laboratory methods. HTLV scropositivity of the index
positive partners had been previously established by testing se-
rum for the presence of HTLV antibodies, by use of an ELISA;
pasitive ELISA results were confirmed by use of Western blot
and radieimmunoprecipitation assay (RIPA), as described clse-
where | 24]. Specimens demonstrating reactivity to gag p24 and
e gpd6 or pp61/68, by Western blot or RIPA. were considered
1o be positive for HTLV-(/II. HTLV-1 and HTLV-I] subtypes
were distinguished cither by polymerase chain reaction (PCR}
or by type-specific serologic testing [24]. Partners were tested
by use of the same methods. and the laboratory technicians
were blinded to the identity of the donors of the specimens
tested.

For the quantitation of HTLV proviral DNA, serum and pe-
ripheral blood mononuclear ccll (PBMC) samples were stored
at —70°C until being used. PBMCs were digested in a PCR
solution with proteinase K. Quantitation of HTLV-Tand HTLY-
Il praviral DNA was performed by use of real-time PCR, as
described elsewhere |25]. The use of a common primer pair
from a highly conserved sequence of the HTLV-1 and HTLV-
H 1ax regions assured that quantitation of proviral load was
comparable for both viruses. To determine the proviral load of
each sumple, the number of copies of virus was divided by the
cellular input, as established by the DQ-a copy number. The
lower limit of detection of the assay was 1 copy/10* cells.

Statistical analysis. To estimate IRs of HTLV-1 and HTLV-
I1, person-years (py) of observation were computed individually
for each partner as the time between baseline and the most
recemt visit, with the exception of the seroconverters. in whom
Py were computed as the time between baseline and the mid-
point between the last seronegative visit and the first seropos-
itive visit. The IR was then calculated as the number of sero-
conversions divided by py of observation, with 93% confidence
intervats (Cls) derived from the binomial distribution. Subsct
analyses by HTLV-] versus HTLY-1 and by sex attributed both
the scroconverters and py to cach subser. P values were deter-
mined for comparisons of proviral loads of subjects who trans.
mitted HTLV-1 or HTLV-H with thase of subjects wha did not
transmit HTLV-I or HTIV 1] and were caleulated by use of
pooled ¢ tests. Paired 1 1ests were used to compare the provicad
loads between index positive and seroconverting partners. [Yats
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analysis was performed by use of SAS statistical software (ver-
sion 8.12; SAS Instisutel.

RESULTS

Characteristics of the studv population are described in table
1. Qur analysis included 85 heterosexual couples (30 HTLV. (-
positive donors [35%)] and 35 HTLV-11-pesitive {65%] donors
and 85 seroncgative sex partners). Female HTLV-1/1I-pasitive
donors outnumbered males by greater than 2 1o 1. At baseline,
enrolled subjects ranged in age from 21 to 72 years old; however,
most {>80%) were between 30 and 30 years old.

Four new cases of HTLV infection were detected among
previously seronegative sex partners, including 2 casces of sexual
transmission of HTLV-] and 2 cases of sexval transmission of
HTLV-IL. An equal number of transmissions occurred in either
direction, with | case each of male-to-female transmission and
female-to-male transmission, for both HTLV-1 and HTLV-IL.
4l1 4 index-partner pairs were determined to be seroconcordant
by HTLV type. by use of PCR. Table 2 summarizes IRs of sexual
transmission of HTLV-I and HTLV-il. The IR of sexual trans-
mission of HTLY-I was higher than that of sexual transmission
of HTLV-IL, but the difference was not statistically significant.
Similarly, for directional transmission, the incidence of male-
to-female transmiission was higher than that of female-to-male
transmission; however, the differetice was not significant,

Data oa the couples in which transmission occurred are
shown in table 3. Risk factares for sexual transmission of HTLY
{other than heterosexual contact with an enrolled index positive
partner) were examined and ruled out. All 4 sex partners denied
any histery of injection-drug use, blood ansfusion, tattooing,
or other parenteral exposure. Furthermore, all sex pariners re-
ported being monogamous with their index positive pariners
during the observation period, whereas 3 of the 4 index positive
partners reparted the same. The median length of relationship
reported by couples in which transmission did not occur was
72 months (range, 6-516 months). Similarly, couples A, B, C,
and D reported lengths of relationships of 78, 120, 36, and 24
months, respeciively (median, 37 moashs), Because so few sero-
canversions were observed ameng serodiscordant couples, it
was not possible to formally evaluate the factors thar differed
berween couples in which transmission occutred and couples
in which rransmission did not occur.

The 4 couples stated that the use of condoms during follow-
up was rarc. At baseline, the vast majority of all couples (>8(%)
reported never or rarely using condoms during follow-up,
whereas verv few couples (<5%) reported usually ar always using,
condoms. Visit-2 data showed that, in couples still together, there
was a small increase in the frequency of condom use {data not
shown). Al visit 2, ~12% of couples reparted usually or shways
using condoms, which was increased slightly from 5% a visit 1,

Female seromegative partners were mate likely to report an n-

Mg

crease m condom use between visits 1 and 2 than were male
seronegative partners (increase of 8%-27% for female partners
v, 3e~9% for male partnen). At baseline, length of relatianship
was examined for couples in which transmission oecurred and
for couples in which transmission did not occur.

Analysis of quantitative proviral load showed a higher pro-
viral load, in index positive partners who transmitted HTLV-[
or HTIN-I than in those who did not transmit HTIV-] or
HTLV-11, although, due to the small number of seroconversions
detected, the difference was not statistically significant. For
HTLV-1, the mean log,, copy numbers were 4.46 for index
positive partoers who transmitted HTLV (1 = 2} and 2.9 for
index positive partners who did not transmit HTLV (n = 28)
(P = .19): both measures are per million nucleated cells. For
HTLV-II. the mean log,, copy numbers were 3.20 for index
positve partners who transmitted HTLV (1 = 2) and 1.39 for
index positive partners who did not transmit HTLV (0 = 33)
(P = _11). In a comparison of the HTLV proviral loads within
couples in which 1ransmission occurred, a significant difference
was seen between ihose of the index positive partners and those
of the newly infected partners. For HTIV-T1 and HTLV- 11 trans-
missions combined, index positive partners had 2 mean proviral
load 2 log,, bigher than that in their newly infected portners
{P = 007) {figurc |}. Because of small numbers, this difference
was not significant when examined separately by HTLV npe.

DISCUSSION

The reporting of data en the incidence of sexual transmission
of HTLV-[ varies among different populations studied. The IR
of 0.9 transmissions/ 100 py observed in the present study was
lower than that reported in the Miyazaki study (2.5 transoms-
sions/100 pyl, which followed a similar cohort of serodiscos-
dant couples in fapan: however, the 95% Cls around these 2
IRs overlap [26]. The lower ratc in the present study may be
explained either by chance or by the relative makeup of the 2
cohorts. Compared with the Mivazaki cohort, which included
100 HTLV-I-serodiscordant couples, our cohort included 2
combination of 30 HTLV-1- 3nd 55 HTLV-1l-scrodiscordant
couples. In addition, couples in the Mivazaki cohort were, on
average, much older {50-70 vs. 3050 vears of age) and had
been in their relationships much longer (>360 vs. 72 monthsi,
compared with the couples in the present study [7]. Several
studics have suggested a correlation berween older age and risk
of infection, particularly for women, whose increased suseep-
tibility may be attributed 10 a thinning of the vaginal epithclium
after menopause |7, 27] and exposure 10 an increasingly in-
fectious male partner. Stuver et al. have dacumented a 12-fold
higher risk of infection i wives of scropasitive husbands >80
vears old, possibly because of increased viremia with age [7].

Other prospective studies that examined sexual transmission
of HTLV-1 focused primarily on high-risk populations, suchi as
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Table 1. Baseline characteristics and risk factors of the study population.

Index positive

; nnialt
donor infected wath negaln;’e
HTLV- HTLV-I sex partner
Characrensuc (n=30 {(n=55 n = BY)
Sex
Male 71234 17 (31) 81 (72
Femsie 230 38 (69) 24 (28)
Age, yaars
<30 340 [SX3 R 100121
30-39 7423) 26 137t 33 a9
40-49 13 160 191351 18121
50-59 L E] 213 12 (14
>6D 27 2 (8} 4 (5)
Missing 0w 00 8 (A
Racelethnicny
White 16 (543 23 442 45 {53}
Slack 6 {20) 120 L7 1204
Hispaniz 143) 16 1234 13 (15
Asianfoihes 71231 519 1002
Education
High school or tess 930 23 142) 25 (41
Sorne college 13 (43} 28 (51 37 {44)
College graduate 8 (27) &7 13415
Anryal income
<820,000 4 {121 16 129} 2512%)
£30.000-550 000 13 143 17 31 18 21}
>$50.020 . 13 143} 22 140 42 149)
Blood center study siie
Saltimerefasmingion, OC 8 (20) 6(n 12 {14)
Delroit 723 74131 14 {161
Okighoma City 4(13) 8 {1y 10 4121
San Francisco 7 @231 12 {224 124234
Los Angelss 5 {201 24 1444 30 135}
Frequancy of zandem use with partnar
Never 11 37 3767 46 (54}
Rarely 82N 11 (20} 25 (29
Sometimes 30 5 (9 10 (12
Usually 2{n 244 3 4
Llways [Vl (a)] el Y AT
Lifetima injecton-drug use
a5 01 16 (29 718
Ng 30 o0t v 78 (82
Ltaume sex w.th ar (DU
Yes of ikety 2 33 (60) 20 (24)
Na of untingly 25 (B3) 20 (36] 53 {82§
Con't know 300 2 {4 12 (14}
Lifeime femzie partners, for men®
1 partnes* 1{14) V15| a(h
2-10 panirers 4 1571 6 (35t 22 (36}
>0 partaors 21291 10 (&9 35 (5%
Lietume malz panners, {or women®
1 paitrer’ 113} ()] 5 (21)
2-10 pannars 22 {96} 26 {68) 16 1671
»10 pariners s J{V)] 12 {321 32
Sex vt 2 prostiutg
Vog 3410 g {6l 32138
No 27 4901 46 1841 2216Mm
History of STCs
Yes 00 35 L ERRS]
No 27 180 52 (95) 76 (B

NOTE. 3o sie na (%) of subects. 8o2aue of 1aunding, come percontages My not
12! 100% HTLY. human T lemphoteop< virs; ‘DU sechon doug wier, STD. sexualty tears
matted dicpase

* Percertages ate based on 7 HTL--pestve, 17 MLV B-paoiton, end 8§t HATLV.regatve
men,

¥ parcentages ata based on 25 HTUG l-posdwe, 28 NTIV pesitng, ang 24 HT V-nagalne
waren

¢ Oy tetimre sae partnel was EAMOTED Sudy [annet
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Table 2. Incidence rates {IRs) of sexua!l transmis-
sion of human T lymphotropic virus (HTLV)-! and
HTLV-1I.
Varahie UBNSMISBIONs Dy

Vargtle 18100 py {95% Cij}
HTLY type

HTLAL] 2219109 10.1-3 3)

ATeve 2/411 125 {0.06-1.8})

Derecton of trensmission
Male 10 female
“emae I¢ male

Queratt

2:1601.210.1-4 3]
21457 {0 4 {0.05-1 &it
</531% 106 10 2-1 6l

NOTE. Jecause they Pad O 0Brscn-vea s Lyl of Lo 0wW-uD,
7 coupies we'e exclucen from caicutenan of R G conligence
riesvat

* Bacausz ol teunding erior ine 2 entnes go ot evacthy sum
13 thig Aumer

prostitutes or individuals attending STD dlinics, rather than an
seradiscordant couples. A study that followed prostitutes over
the course af a 2-year period m Japan revealed an 1R of 0.8
transmissions/py for sexual transmission of HTLV-[ [28]. Sim-
iarly, a study of individuals attending STD clinics in Jamaica
reported an overall IR of 0.9 transmissions/100 py [29]. These
IRs arc comparable 10 those observed in our analysis, despite
differences in the type of sexual exposure.

Several cross-sectional studies support sexual transmission
of HTLV-T1, vet incidence data are lacking. The high seroprev-
alences among indigenous tribes in the Amazon region of Brazil
are some of the most compelling evidence of sexual transmis-
sion, since injection-drug, use is virtually absent in these isolated
communities and transmission is presumed to occur primarily
through sexual contact and breast-feeding. Sexual transmission
is further supported by studies showing a gradual increase in
HTLV-1l seropositivity with age, perhaps as a result of exposure
to more sex pariers throughout life {19, 30). Morcover. a
survey of Kayapo Indian communitics found sinilar seroprev-
alences among men and womcen {31.4% vs. 34.2%; P< 05),
suggesting that sexual transmission may be equally efficient he-
nween the sexes {30]. [n the present study, the incidence of sexual
wansimission of HTLV-11 was comparable to that of scxual trans-
mission of HTLV-1 (Cls overlap) and, overall, was similar 1o IRs
of sexual trensmission of HTIV-T reparted clsewhere.

Although the ovesall IR of male-to-female transmission in
the present study was higher than that of female-ta-male trans-
mission, the difference was not statistically significant. Since
transmission of HTLV-[ ts ¢ell associated, male-to-female trans-
mission s believed to occur more efficiently via infected cells
present in semen |31, 32, Female-to-male transmission, on the
other hand. s posiulaied to occur through injured mucous
memshranes resaulting from pemle sores or ulcers {8 Neither
of the 2 men wha seraconverted in the present study reported
a historv of penile sores, ulcers, or urethritis. 1t is possible that

these conditions were underreported o that female-to-male
transmission of HTLY may bie facilitated by other factors related
to susceptibility. For HIV, another sexually acquired retroviral
infection, fack of circumcision in males was identified as a tisk
factor for infection [33]. One of the 2 males who seroconverted
in the present study had been circumcised.

Data on directional transmission were consisteni with rates
reported in a study of individuals avending STI? clinics
Jamaica, which also found similar 1Rs of HTLV-I berweer men
and women {29]. In contrasy, our findings on directional trans.
mission were much lower than rates among couples in the
Mivazaki cohort (4.9 transmissions/ 100 py for male-to-femate
and 1.2 transmissions/ 100 py for female-to-male transmission’
{26]. However, this discrepancy may be the result of differences
in age, length of relationship, or contraceptive practices of the
2 poputations studicd. Clearly, if 2ge and length of relationship
are major risk factors for infection, then we may ser an in-
creasing number of scroconversions as the median age of our
cohort increases.

Previous studies have found a link between length of cela-
tionship and nisk of HTLV infection, perhaps as a resubt of ac-
cumulated exposure 1o an infected partner [7, 15, 12]. Such an
association was not seen in the present study and may have been
missed because of the small number of seroconversions observed.
Moreover, although couples reporied lengihs of relationships
ranging from 6 10 516 months, the distribution was skewed, with
mast couples reporting a length of relationship of <100 months.
Therefore, the length of relationship may have been too short
or 100 homogeneaus 1o observe any such corretstion,

Although most couples in the present study did not tepart
regularly using condoms, no transmissions were observed among
couples that did, which provides indirect support for the cur-
rent US Public Health Service recommendation that using con-
doms may be protective against HTLV infection. Counseling
couples a1 bascline appeared to have a small positive cffcct on
increasing condom use. Women were more likely 1o increase
condom usc than wete men, perhaps because of a perceived
higher risk of infection in women, compared with that in their
male counterparts. Since our present findings indicate that men
and women may be at equal risk for acquiring FTTLV by sexual
contact, future counseling may need to take this into account.

Previous studies have found higher provical load to be a
possidble risk factor for sexual transimission of HTTV-VI [7.
11]. We also observed bigher proviral loads in index positive
partners who transmitted HTLV than in index pasitive partners
who did not transmit HTLV, although, because of the limized
number uf scroconversions detected, this association was not
significant in our cohart. Instead, a significant 2-log,, ditference
in proviral load was seen between index positive pariners and
their newly infected portners. The lower provieal oad in pewly
infected partners may he reflective of a "dose effect.” m which
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Table 3. Characteristics of couples with a seroconverting paitner.

History of
penile sores,
Setoconversion Age, Race/ ulcers. or Circumaistan Menopause
Sergconcordant couples detected HTLV type  years Sex ethnicity Condorn use History of STD urethftis imeni (men) lwwornen}
Couple A
Index positive partner HTLV-I 35 Femate Hispamc Rately Yos
. (gonorthea)”
Sex partne Visit 2 HILV-H 28 Male Whito No No Yes
Coupte 8
Index positive partnar HTLY-| a1 Female Japanese Rarely No
Sex pariner Visit 3 HTLV-I 41 Mala Jopanegse No No Na
Couple C
index positive partner HTLVA 56 Male Black Never No
Sex pariner Visit 4 HILVH 53 Female Black No Yes
Coupie O
\ndex positive panner HTLV-II 39 Male Hispamc Naver Yes
Igonorrhea)*
Sex partner Viset 6 HTLV- 40 Female Hispamg No No

NOTE., HILV. humpn T iymphotropic wirus, STOD, soxunlly 1ransmidted disease.

* Beforo roigtsonship wish entallied sex pariner

s £4
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Indax pos-tve pdrthes Sas partner

Serocancordant couples

Figure 1.  Proviral foad in heman T lymphatropic vires (HTLVES- and
HTLV-t—oncordant couples index positive partners had, on average, a
2 Iog,, higher pioviral lead shan did their nzwly infecied penners (F =
007, paired ¢ iest) PEMCs, peripheral bined mononuslear cells

exposure 1o a small quantity of sexually acquired inoculum
influences the number or size of lymphocyie clones with in-
tegrated HTLV provirus {34}, Alternatively, the lower proviral
load could be due 10 a shorter duration of infection in newly
infected partners, zlthough HTLV provirz] load has been found
to be relatively stable over the coursc of years of infection.
Studies examining the relationship between medes of trans-
mission and proviral load are lacking, but a recent analysis of
baseline samples from the larger HOST cohort showed that,
for HTLV-IL. female sex (P = .01} and more lifetime sex part-
ners {P = .06) were associated with a lower proviral load, even
after adjustment for age, injection-drag use, and sex with an
IDU, suggesting that sexually acquired infection may result in
a lower proviral load {35].

Some shortcamings must be considered whean interpreting the
[Rs and findings of the present study. The study population
exclusively comprised blood donors, who, by self-selection and
health deferrals, were not representative of the general popula-
tion. In addition, the number of seroconversions and py were
both modest for the low IRs observed. Therefore, IRs in the
present study should be interpreted in the context of their Cls.
Finally, the defanit rate must be considerad, since ~45% of the
couples were lost to {ollow-up between wisits 1 and-6. Given the
stnall aumber of couples included, even 2 fow scroconversions
among couples lost to follow-up could alter [Rs considerably.

In conclusion, sexual transmission continues to be an im-
portant route of infection for HTLV-1, and the present study has
provided incidence data on how often this may be accurring in
stable heterosexual relationships. The present study has also of.
fered the first prospective data that support the notion that sexual
transmission of HTLV 1! is occurning at a frequency similar 10

that of HTLV-1. Furthermore, our data on directional transmis-
sion sugges! that female-to-male transmission may play a maotc
important role than previously thoughe, and, finally, low provi-
ral load in newly infected partners may indicate that sexually
acquired infection is associated with a small infectious dosc and
a persistently lower proviral load. Future studies are necded 10
confirm these findings and to better understand the factors tha
contribute to the risk of sexually acquired HTLV infection, paz-
ticularly in female-to-male transmission, for which the patha-
physiologic mechanism remains clusive.
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