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Risk for human T-cell lymphotropic virus type | (HTLV-1) and human immunodeti-
ciency virus (HIV) infection was evaluated in 100 homosexual or bisexual men
from Trinidad. High seropositivity for HTLV-I {15% vs 2.4% in the general
population) was linked to duration of homosexuality and numbers of partners,
suggesting that HTLV-1; like HIV, can be transmitted by homosexual sex. Forty
percent of homosexuals compared with 0.19% of the generai population were
seropositive for HIV, and sexual contact with US homosexuai men and prior
history of gonorrhea were major risk factors. The seroprevalence of HIV was
three times higher than that for HTLV-I, suggesting that HIV is more efficiently
transmitted, especially since HIV appears to have been recently introduced into
Trinidad. Altered immune status was prominent in individuals infected with HIV
and coinfected with HIV and HTLV-l. Whether HIV/HTLV-1 coinfection amplities
clinical effects is a hypothesis that wili require further evaluation.

THE CONTINUED spread of human
immunodeficiency virus (HIV) (hu-
man T-cell lymphotropic virus type
III [HTLV-Ill)tymphadenopathy-as-
sociated virus), the etiologic agent of
acquired immunodeficiency syndrome
(AIDS), into new geographic areas via
homosexual contact and the interna-
tional distribution of blood products has
been documented."® The first cases of
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AIDS in the homosexual community of
Trinidad were recognized in February
1983.

The current study was undertaken to
evaluate the introduction of HIV into an
otherwise healthy male homosexual or
bisexual population in an HTLV-I-en-
demic area and to evaluate risk factors,
outcomes, and the possible interaction
of these two retroviruses.

PATIENTS AND METHODS

One hundred self-declared homosex-
ual or bisexual men {mean age, 22 years;
range, 15 to 42 years) were enrolled
between November 1983 and February

1984 at a sexually transmitted disease -

clinie in Port of Spain, Trinidad. Two
methods of ascertainment were used: (1)
Study subjects were recruited from a
register of homosexual men maintained

Table 1.—Prevalenca of HIV* and HTLY-I* in Two
Populations

HTLVA

Population HTLY- HIV and HIV
Homosexual

males 15 (15%)}t 40 (40%)t 6 (6%t
Comparison

group - _24__{2‘5,4;&) 2 (0.20%) © {0%)

*HIV indicates man immungdeficiency wvinus;
HTLV-l indicates hurgan T-ced lymphotropic virus type L
1P<.001 (significance level computed by the method
of Mamel and Haenszei!® with adjustment for age in
intervais of 15 to 20{ 21 to 25, 26 to 30, and >30 years).
$P<.001. The urfadjusted P value is twice the Fishers
exact one-sided / value. These six doubly infected
patients wene also tounted in the two pravious columns.

s A’LWA?

by the sexually transmitted disease
clinic using the services of the contact
tracer department. As very few of these
men had telephones in their homes,
there was a tendency to select volun-
teers whose homes were more readily
accessible by the contact tracers, (2)
Incident cases of gay men who appeared
at the venereal disease clinic for treat-
ment or follow-up were enrolled consee-
utively. At the end of the enrollment,
there were 70 participants from Port of
Spain and its environs and 30 from the

rest of the island. No individuals with

AIDS were included in the present

study. After informed consent was ob-
tained, each individual filled out a brief
questionnaire designed to elicit infor-
mation about age, race, how long they
had engaged in homosexual or bisexual

~ activity, their total number of lifetime

male sex partners, whether they had
ever practiced insertive and/or recep- -
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.nal intercourse, whether they had

4 sexual contact with individuals

1 outside Trinidad, and whether
-~ __, had a history of syphilis or gonor-
.. thea, A physical examination was per-
- formed with specific emphasis on oral
> lesions, skin lesions, and hepatospleno-
+ megaly and the size and number of en-
% larged lymph nodes in each group was
recorded. For the purposes of analysis,
lymphadenopathy was defined as en-
% larged nodes of 1 em or more in diameter
- in two noncontiguous lymph node
& groups.
. Background seroprevalence rates of
:> HTLV-I and HIV for a comparably aged
+ population of Trinidadian men (whites
- and residents of Tobago were excluded)
- were obtained by testing 983 males
.- from a larger island-wide survey for
hepatitis B conducted between June
- and December 1982 (C. Bartholomew,
: MD, B, Hull-Drysdale, PhD, B. Blum-
<-berg, MD, PhD, et al, unpublished
.+ data, June 1982). In assembling the hep-
- atitis survey, every tenth business was
. selected from the Register of Business
~ Places of the Central Statistical Office of
the Ministry of Finance of the Govern-
ment of Trinidad/Tobago. Blood sam-
ples and basic demographic information
were collected from all willing employ-
at a selected business place. The
wooperating businesses covered a broad
speetrum, from light manufacturing to
agro- and petro-industrial companies.
There was no difference in seropreva-
lence between Port of Spain and other
areas of Trinidad for HTLV-I (C. Bar-
tholomew, MD, unpublished data, July
1986).

Quantitative immunoglobulins (IgG,
IgA, and IgM) were measured by single
radial immunodiffusion of serum. Viral
studies on the homosexual cohort in-
cluded the determination of serum anti-
bodies to cytomegalovirus, which was
titrated by anticomplement immuno-
fluorescence; the determination of se-
rum antibodies to herpes simplex virus
by complement fixation; and the deter-
mination of Epstein-Barr virus IgG
antibodies to viral capsid antigen by
complement fixation, Hepatitis B sur-
face antigen and core antibodies were
determined by radioimmunoassay.

Antibodies to HTLV-I and HIV were
determined by the enzyme-linked im-
munoserbent assay (ELISA) using dis-
rupted whole virus as a substrate in
laboratory test kits developed in the
*~boratory of one of us {W.C.S.).** The

LISA ratio was defined as the mean

“absorbance for each pair of test sample
wells divided by the mean absorbance of
the eight negative control wells.® For
HIV, all samples with ELISA ratios
less than 3.0 were considered negative,
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Table 2.—Epidamiologic Comelates of HTLV-I* and HIV* Infaction ,
-

HTLV-
Odds HIvV
Ratiot .
Epldemiologic No. of % Odds Ratlot (Ad|usted % Odds Ratlot
Correiate Subjects Posltive (Unadjusted) P forAge) P Positive (Unsdjusted) P
Age, y
>22 49 22 . 39 0.9 8
22 51 8 4 04 ‘e e 41
Race
Asian 10 20 . ... e v 30 0.6 5
Black 90 14 1.5 8 1.7 8 41 .
US contact "
Yes 15 8 0.3 3 0.8 5 73 5.3 004
No 85 16 u 34
Duration of
homosaxuality, y
=10 70 9 4.4 006 34 05 39 1.2 7
>10 30 30 43
Number of liletime
homosexual
partners
>20 62 23 44 1.5 4
=20 38 3 10.8 007 7.1 03 34
Recaptive anal
intercourse
Yes 94 16 « 3 3 Y 4 3.4 2
No 8 0 v 17
insertive anai
intercourse
Yes 80 12 0.6 2 0.6 -] 47 2.1 2
No 40 20 .. 30
History of
gonomhea
Yes 49 14 0.9 B 0.7 8 51 2.5 03
Na 51 16 ... v 29
History of WPt .
syphiiis ) .
Yeo3 rss 14 0.8 7 0.8 ] 38 0.83 T
No ) (D @
Yes 68 12 0.5 2 0.8 8 57 42 <.00
No 32 22 . a-
HTLV-I
Yes 15 40 ves e
No 85 . 40 1.00 1.0
HTLV-1lI
Yes 40 15 10 1.0 1.4 6
No 60 15

"SHTLV- indicates human T-ceil lymphotropic virus type |; HIV indicates human immunodeficiency virus.
tSee “Patients and Methods™ section for information on how odds ratios were determined,
$Not calculable because nane of the six subjects answering “yes™ were positive for HTLV-I,

and samples with ratios greater than or

- equal to 3.0 required confirmation by

Western blot analysis to be called pos-
itive.” For HTLV-l, samples with
ELISA ratios less than 3.0 were consid-
ered negative, and samples with ratios
greater than 3.0 were confirmed by
competitive binding assays by the
method of W.C.5.* No tests for HTLV-
II were made.

Total numbers of T cells (Leu 4),
T-helperfinducer cells (Leu 3), and
T-suppressor/cytotoxic cells (Leu 2)
were determined by direct immunofluc-
rescence with the use of human mono-
clonal antibodies on Ficoll-Hypaque-
separated monenuclear cells. Absolute
numbers of T cells were calculated with
the use of the total white blood cell
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count and differential.

The, Mantel-Haenszel procedure™
was used to test the equality of propor-
tions between the homosexual study
population and the historic hepatitis
survey study group (Table 1) with ad-
justment for age. Unadjusted compari.
sons of proportions within the male
homosexual study pepulation (Table 2)
were made with standard ¥* tests.” To
see Whether various factors in Table 2
added to age in predicting HTLV-I in-
fection, logistic models” were fitted, in
which the presence of HTLV-I was the
dependent variable and in which the
independent variables included age plus
one other factor. Age was stratified into
two levels by coding age as 1 if the
subject was older than 22 years and 0
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Laboratory Markers

VDT A e

_‘,1—0\4‘\,‘-"\-3 ﬂ\l'ﬂu_P\l l-r/ T Jw-—-‘\ T o T
. .able 3.—Laboratary Markers Associated With HTLV-1* and HIV*t (1.0 5/D3 | See vidvo

by infectlon Group  No. of Subjects Madian Range Unadjusted P Adjusted P
Tﬂﬁ.\r'a 'tloiiy @ 1.20 0.80-1.94 40 .580
L2 HIV 2 ) C 0-2.45 ) 004 1004
HTLWV-Tand HIV Wi 0.30 0.30-1,20 02 .020
Ng HTLV: or HiV @, b 1.00 (0.30-2.75 ¥
4 cells/mm?3 { x 1031} .
HTLV-l only 9 560 {0.56) 290-1560 (0.29-1.56) 80 94
L HiV only a 510 {0.51) D-2790 (0-2.75) 59 51
HTLV- and HIV 5 490 (0.49)  130-3210 (0.13-1.21) A5 312
£ No HTL- or HIV 43 £60 (0.56) 220-1660 {0.22-1.66)
’/fa celts/mm? { x 10%L) il
HTLV-I only 9 620 (0.62)  320-890 (0.32-0.99) 90 85
HIV onty a1 890 (0.89) 410-1970 (0.41-1.97) 002 003
HTLV and HIV 5 1000 (1.00) 470-1740 (0.47-1.74) 08 .085
No HTLV-i or HIV 43 570 (0.57) 1202480 (0.12-2.48)
Herpes simplex (liters)
HTLV-I oniy 9 32 864 .261 497
HIV only 34 3z 0-64 10t 064.
HTUV! and HIV ] 64 32-128 002 003
No HTLV- or HIV 51 16 0-64
. Cytomegalovirus (liters)
HTLV-! only ] 32 664 .342 326
HIV only 34 32 0-128 040 . 040
HTLV- and HIV 6 57 16-128 .020 020
No HTLV-l or HIV 51 16 0-128
igG level, mg/idL (g/l)
HTLV! only 9 2160 (21.60) 1184-2261 (11.84-22.61) 273 A67
HIV only az 2340 (23.40) 1316-335Q/(13.16-33.50) ~ ' 001 .001
_ HTL\- and HIV § 2662 {26.62) 2045-3860 (20.45-38.60)  .0C2 .002
No HTLV-| or HiV 49 1942 (19.42) 1096-352q (10.96-35.20))
IgA level, mg/dL (g/L)
HTLV-| only 9 452 (4.52) 179-496 (1.79-4.98) 046 104
HIV only a2 389 {3.89) 159-68% (1,53-6.89) 036 039
W ndHIV [ 469 (4.69) 173-655 (1.73-8.55) - 152 B34
No. _ _/lorHIV 49 288 (2.88) 55-618 (0.55-6.18)

L ______________________________ " ]
*HTLV-I indicates human T-ceil lymphotropic virus type I; HIV indicates human immunodeliciency virus.
tUnadjusted P values are based on a wo-sided Wilcoxon test comparing one of the three infected groups with the

" unirfected group Agae-adjusted P values are oblained kom age-stralified Wilcoxon tests as described in the

“PATIENTS AND METHODS" section. Titers of hepatitis B and Epstein-Barr virus and levels of IgM were not

signilicantly associated in any of the comparisans, so those data am not shown.
$Comparing the T4/T8 ralic in those five patients with coinfection 1o those 32 patients with HIV infection alone, P

= 244 ynacjusied and P = 282 adjusted for age.

otherwise, based on the fact that age 22
years was the median and mean age of
the population, so that half of study
subjects were over and half under age 22
years, Unadjusted comparisons for
quantitative variables (Table 3) were
based on two sample Wilcoxon tests.
Age-adjusted P values were obtained
by calculating Wilcoxon numerators
and variances separately in two age
strata (=22 years and >22 years) and
then calculating a standardized normal
deviate by dividing the square root of
the sum of the variances into the sum of
the numerators.

RESULTS
Seroprevalence

Among the 100 homosexual men, 15
wer~ HTLV-I seropositive, 40 were
H.  eropositive, and, of these, six
were both HTLV-I and HIV seroposi-
tive (Table 1). For HTLV-I, the 15% rate
of seropositivity among the gay male

LYY sdbtaa ws

population was sixfold higher than that
recorded in the comparison population
(P<.001). Two {0.19%) confirmed HIV
positives were observed in the compari-
son group in contrast to 40 among the
100 homosexual men (P<.001),

Risk Factors for HTLV-1

Among members of the homosexual
study group, there was a significant
correlation between HTLV-] seroposi-
tivity and age (odds ratio=3.4; P =.04)
{Table 2). Persons of African descent
accounted for 90 of the 100 eohort mem-
bers, and 13 (14%) of these were sero-
positive for HTLV-I, while two of the
ten (20%) Asian study subjects were
HTLV-] seropositive (odds ratio=1.5;
P =_6) (Table 2).

Number of lifetime sexual partners
(odds ratio=10.8; P=.007) and dura-
tion of homosexuality (odds ratio=3.1;
P =.02) were both significantly associ-
ated with HTLV-1 seropositivity even

Vi v

when adjusted for age (Table 2). Ever
having performed receptive or insertive
anal intercourse was not linked tc
HTLV-I seropositivity, but number of
lifetime specific sexual aéts was not ob-
tained. A history of gonorrhea or syphi-
lis was not associated with HTLV-I
seropositivity.

Risk Factors for HIV

Age and race were not’ associated
with HIV seropositivity (Table 2). The
major risk factor for HIV seropositivity
was homosexual contact with a partner
from a foreign country, primarily the
United States (odds ratio=5.3;
P =.004). Duration of homosexuality
(odds ratio=1.2; P=.7) and number of
lifetime partners (odds ratio=15;
P =.4) were not significantly associated
with HIV seropositivity. Ever having
engaged in anal intercourse, either re-
ceptive or insertive (94% reported hav-
ing been receptive partners and 60%
were insertive), was associated with a
nonsignificant inereased risk (odds
ratio=3.4; P=.2 [receptive]; odds
ratio=2.1; P=_2 [insertive]). Self-re-
ported gonorrhea {(odds ratio=2.5;
P=.03), but not syphilis (odds
ratio=0.83; P=.7), was significantly
associated with HIV seropositivity.
There is no association between ETLV-
I seropositivity and being seropositive
for HIV or vice versa. None of the
clinical variables was independently as-
sociated with dual HTLV-I/HIV infec-
tion (data not shown).

Outcomes of !nfectlons

Effects of HTLV-I and HIV infection
were measured clinically and througha
number of ancillary laboratory inves-
tigations (Tables 2 and 3). Lymph-
adenopathy was not associated with
HTLV-1 infection (odds ratio=0.5;
P=.2), but was strongly associated
with HIV infection {odds ratio=42.0;
P<,001). Fifty-seven percent of persons
with lymphadenopathy were HIV sero-
positive compared with 3% of those
without lymphadenopathy.

As summarized in Table 3, depression
of the T4/T8 ratio was significantly asso-
ciated with HIV infection alone (median
ratio=0.70; P=.002), but the lowest
median ratio (0.30 [P=.02]) was ob-
served in persons coinfected with
HTLV-Iand HIV. The low ratioin HIV-
infected study subjects was due to
elevated T8 cells (median count
[HIV alone]=890 [P=.002); median
count [coinfection}=1000 [P =.08]),
while there were no differences in
T4-cell counts when compared with un-
infected study subjects. The difference
in T4/T8 ratio and T8 count hetween
coinfected and singly infected persons



control accelerated the transformation
of premalignant HTLV-I-infected T
cells in this patient, Already there is
evidence that the immunosuppressive

fects of HIV augment the pathogenic

‘ects of other viruses, including the
“mnduction of B-cell lymphoma, reflecting
a postulated deregulation of immuno-
logic control of Epstein-Barr virus. ™
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