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® lUsing blood samples collected since 1978, we investigated the
epidemiology of human T-cell lymphotropic virus type Il (HTLV-li), the
etiologic agent of the acquired immunodeficiency syndrome, in a group of
378 homosexually active men who have resided in New York City since the
acquired immunodeficiency syndrome epidemic began. The anti-HTLV-Ill
prevalence was 6.6% in sera from 1978 or 1979, and the subsequent annual
incidence of seroconversion among susceptible men ranged between 5.5%
and 10.6%. The highest incidences were in recent years, even though these
men reported a decrease in their sexual activity during this time. These data
demonstrate the continuing risk of HTLV-Ill infections in the homosexual
population studied and emphasize the need for more effective prevention of
transmission. The year during which antibody was first present was the only
factor identified that was associated with altered cell-mediated immunity in
antibody-positive men. Men who became antibody positive in 1981 or earlier
currently had significantly lower OKT4/0KT8 ratios than did those who

seroconverted more recently. Further follow-up will

be necessary to

establish the reasons for this association.

(JAMA 1986;255:2167-2172)

THE ACQUIRED immunodeficiency
syndrome (AIDS), manifested by Ka-
posi’s sarcoma and infections consid-
ered indicative of cellular immune
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deficiency, was first recognized in
1980."" The majority of AIDS cases in
the United States have occurred in
homosexually active men. In an effort
to control the spread of infection with
the AIDS virus in this group, publie
health officials have recommended
that homesexual men limit their
numbers of male sex partners and
avoid the types of sexual activity
associated with a risk of infection,
especially receptive reectal inter-
course.”

In early 1984, we began a prospec-

tive study of AIDS in a cohort of
homosexual men in New York City,
one of the major foci of the disease in
the United States. The men who vol-
unteered for this project had partici-
pated in earlier studies of the epide-
miology of hepatitis B virus (HBV) or
a hepatitis B vaceine efficacy trial
that began in 1978."" Many of these
men had been followed up continu-
ously since that time, and the sera
collected from them had been kept
frozen in storage. After this study
began, the etiologic agent of AIDS
was identified as a retrovirus (desig-
nated human T-cell lymphotropic
virus type III [HTLV-III}, lymphade-
nopathy-associated virus, or AIDS-
associated retrovirus), and serologic
tests for antibody to the virus were
developed."® In testing sera from
men in our cohort for antibody to the
virus, we have been able to follow the
spread of infection within this group
throughout the entire epidemic and to
assess the impact, if any, of changes
in sexual activity. For comparison, we
also examined the incidence in this
population of infection with hepatitis
A virus (HAV), a virus that is well
documented to be transmitted by
homosexual activity.” These studies
further allowed us to examine the
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. elat ?nShlp b?t faen the du.at on of Table 1.-~Reported Sexual Activity in a Cohort of
infection and its immunologic conse- Homosexual Men in New York City®
quences. We report herein prelimi-
nary results of this study. % of Homosexual Men,
by Period of Sexual Activity
SUBJECTS AND METHODS
Study P lati Before Aware
uday Fopulation Poak of AIDS Current
Volunteers for a prospective study of Activity - (1976-1980)t (1981-1982)t (1984)
. No. of male sex partners in 6 mo
AIDS were sought in 1984 from among a >3 steady 55.8 a7 249
cohort of 4,394 men who had participated =20 nonsteady 63.9 46.4 1 a.5
in studies of HBV beginning in 1978."" Of Practice of receptive sex ’
the 378 men included in this report, 212 Oral-genital a7.1 94.1 786
had previously taken part in a hepatitis B Rectal 80.1 72.8 46.0
vaccine trial and had had serial blood Oral-rectal 67.3 58.6 33.4
specimens drawn every three to six Practice of insertive sex
months from 1978 or 1979 until they Oral-genital ) 98.1 95.4 82.9
entered the current project. The remain- Rectal 88.1 80.9 59.1
ing 166 men had participated only in a Oral-rectat 57.1 49.5 27.8

survey for HBV markers and had a previ-
ous specimen collected only in 1978 or
1979. To be eligible for the study, a

*Differences in numbers of sex partners and in the practice of receptive and insertive sexual techniques
between peak and before awareness of acquired immunodeficiency syndrome (AIDS) periods and between
before awareness of AIDS and current periods were statistically significant (P<<.05 by x’) except for

volunteer could not have already been
diagnosed as having AIDS. Otherwise,
volunteers were not selected by either
symptoms or by risk factors for AIDS
other than homosexuality. When com-
pared with men who did not join the
current study, volunteers tended to be
older and more sexually active (data not
shown).

Prospective Study Protocol

At the time of entry early in 1984, the
participants completed a self-adminis-
tered questionnaire detailing their medi-
cal history (including sexually transmitted
diseases), use of recreational drugs, sexual
activity, and known contact with AIDS
cases. Questions about sexual activity
focused on three time periods: the six
months before entry into the AIDS study,
the period just before the individual
became aware of AIDS, and the period of
peak sexual aetivity. A physical examina-
tion for lymphadenopathy and signs of
AIDS was performed by a physician’s
assistant. Blood specimens were taken for
viral serology, for quantitation of §,-
microglobulin, immunoglobulins, and cir-
culating immune complexes, for counts of
peripheral blood cells and T-lymphocyte
subsets, and for in vitro assessment of
lymphocyte funetion.

Laboratory Tests

Sera were tested under code for anti-
HTLV-IIl by an enzyme-linked immuno-
sorbent assay (ELISA) and by Western
blet analysis.”™ The ELISA results were
expressed as the ratio of absorbance (at a
wavelength of 410 nm) of the sample to the
mean absorbance of the normal controls.
An individual was considered positive for
anti-HTLV-II if his serum ELISA ratio
was 3.0 or higher and antibody to the
41-dalton molecular weight protein (p4l)
was detected by Western blot. When there
was a discrepancy between the ELISA and

receptive oral-genital sex between the peak and before awareness of AlIDS periods.

tRange of years reported by most men.

Western blot, the specimen was retested
by both methods, and a subsequently
drawn specimen from the same individual
was also tested by both methods. Individu-
als who had a specimen initially positive
for anti-HTLV-III by either ELISA or
Western blot but not confirmed on testing
of the same or a subsequent sample were
considered unconfirmed and counted as
negative for this report. Eleven men had
unconfirmed serology.

Sera collected in 1978 or 1979 and in
1984 from each participant were tested for
anti-HTLV-III. Interim sera from men
who had been part of the hepatitis B
vaccine efficacy trial and who developed
anti-HTLV-III between 1978 or 1979 and
1984 were tested to determine the time of
seroconversion.

Antibody to HAV (anti-HAV) was
detected by radioimmunoassay (HAVAB).
B,-Microglobulin levels were measured by
radioimmunoassay and expressed in mi-
erograms per liter. Immunoglobulin (IgG,
IgA, and IgM) levels were measured by
ELISA * Circulating immune complex lev-
els were measured by their capacity for
binding Clgq.

Total white and red blood cell and
platelet counts, hemoglobin, and hemato-
crit levels were determined using auto-
mated counters. White blood cell differen-
tial counts were carried out under light
microscopy, using Wright-Giemsa-stained
smears of freshly collected peripheral
bleod. The numbers of T lymphoeytes and
the helper/inducer and suppressor/cyto-
toxic subsets were measured using cells
labeled with monoclonal anti-T-cell anti-
bodies (OKT3, OKT4, and OKTS8, respec-
tively) on mononuclear cells separated
from peripheral bleod by Ficoll-Hypaque
and counted in a fluorescence-activated

cell sorter (FACS IV). T-cell blastogenic
responses were detected by the incorpora-
tion of radioisotope-labeled thymidine in
lymphocytes stimulated by pokeweed mi-
togen (PWM) or phytohemagglutinin in
the presence of T-cell growth factor and
measured as counts per minute and as the
percentage of thymidine incorporated af-
ter 18 hours of incubation. Results were
also compared with the responses by cells
from a panel of healthy donors as controls.
For purposes of analysis, we used the peak
response to varying mitogen concentra-
tions.

Statistical Analysis

Comparisons involving categorical vari-
ables and continuous variables grouped
categorically were made using contingency
tables and the x’ statistic. The strength of
associations of continuous variables with
anti-HTLV-III was estimated individually
using simple logistic regression and in
combinations through stepwise, multiple
logistic regression.” The incidence of anti-
HTLV-UII seroconversion for each calen-
dar year was calculated as the number of
seroconversions that eccurred during the
year divided by the sum of the length of
follow-up in person-years among the par-
ticipants while they were antibody nega-
tive during the year, and expressed as a
percentage. The same procedure was used
te calculate the incidence of HAV infec-
tion by calendar year.

RESULTS

Men participating in this study
reported decreases in sexual activity
from their period of peak activity to
the current period, especially in the
numbers of sex partners and in rectal
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intercourse and oral-rectal sex (Table
1). The largest proportion of these
decreases occurred after the men
became aware of AIDS, which oc-
curred in 1981 or 1982 for most men.

Among the men tested, 6.6%
already had detectable anti-HTLV-
HI in 1978 or 1979. The antibody
prevalence reached 43.7% by early
1984. Exactly when anti-HTLV-III
seroconversion occurred was of par-
ticular interest, in view of the
reported decrease in sexual activity.
Accordingly, we determined the inci-
dence of anti-HTLV-III seroconver-
sion among those men for whom
serial samples were available (the
hepatitis B vaccine efficacy trial par-
ticipants) for each year since 1979
(Fig 1). The annual incidence of sero-
conversion ranged from 55% to
10.6%. The incidence was highest in
1982 and 1983 through early 1984,
despite the reported decrease in sex-
ual activity among the participants
during this period. In contrast, the
annual incidence of anti-HAV sero-
conversion decreased dramatically
beginning in 1982 (Fig 1). The data on
the incidence of HAV seroconversion
provided objective verification of the
sexual history reported to us. Because
the period of viremia and fecal shed-
ding for HAV is brief, one would
expect infection rates to be more
readily affected by the kinds of
changes reported in sexual behavior
than might be seen for an agent like
HTLV-III, which has a prolonged
period of infection.

Anti-HTLV-III prevalence corre-
lated with numbers of different sex
partners, the frequency of various
types of sexual practices, history of
common sexually transmitted dis-
eases, use of recreational drugs (in-
cluding intravenous drugs), and
known sexual contact with a person
with AIDS. Because many of these
variables correlated with each other,
stepwise, multiple logistic regression
analysis was used to identify those
that had an independent, predictive
relationship with antibody preva-
lence. In this analysis, only receptive
rectal intercourse, douching, rectal
bleeding, sexual contact with a person
known to have AIDS, and use of
intravenous drugs were significant
predietors (P<<.05) of anti-HTLV-III
positivity. The numbers of times a
man had had sex with a persen with

JAMA, April 25, 1986—Vol 2585, No. 16
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Fig 1.—Incidence of human T-celt lymphotropic virus type Wil (HTLV-lil) and hepatitis A virus
(HAV) antibody seroconversion among hepatitis B vaccine trial participants, by year. Note that
length of period 1983 to early 1984 is increased proportionately in figure to include first quarter

of 1984.

AIDS (whether before or after the
diagnosis) was also. associated with
anti-HTLV-III positivity: 93.7% of 32
men who knew they had had sex with
a person with AIDS at least ten times
were anti-HTLV-III positive, com-
pared with 48.1% of men who had sex
with a person with AIDS from one to
nine times and only 374% of men
who had no knowledge of having had
sex with a person with AIDS. Use of

condoms was too infrequent in this

study to assess its effectiveness as a
barrier against HTLV-III infection.

Clinical Features

None of the participants had evi-
dence of a specific disease associated
with AIDS on entry into the study,
although many reported experieneing
some of the nonspecific symptoms
associated with AIDS. Lymphadenop-
athy, cough, malaise, fever, night
sweats, diarrhea, or unexplained
weight loss was reported significantly
more often among the anti-HTLV-
IlI-positive men than among the
antibody-negative men (374% vs
17.1%, respectively, P<<.001). The ma-
jority of anti-HTLV-III-positive
men, however, reported having no
symptoms.

Although few participants reported

a history eof lymphadenopathy, mest
(82.8%) had palpable lymph nodes at
one or more of seven sites examined
on entry. Among anti-HTLV-HI-pos-
itive men, lymph nodes were detected
at various sites twofeld to tenfold
more often than among antibody-
negative men. Of antibody-positive
men, 50.9% had lymph nodes of 1 cm
in diameter or larger at two or more
extrainguinal sites, compared with
only 8.0% of anti-HTLV-1II-negative
men (P<.001).

Laboratory Features

The presence of anti-HTLV-III was
associated with abnormalities in sev-
eral hematologic indexes, with altera-
tions of in vitro measures of cell-
mediated immunity (CMI) (OKT4 and
OKTS8 counts, OKT4/0KTS ratio, and
lymphocyte responsiveness to PWM
or phytohemagglutinin} and with in-
creased levels of IgG, IgA, 8,-micro-
globulin, and circulating immune
complexes. Stepwise multiple logistic
regression analysis indicated that, of
these variables, the OKT4/0KTS ra-
tio had the strongest predictive value
for anti-HTLV-III status. Respon-
siveness to PWM had no independent
predictive value for anti-HTLV-III
positivity, probably because it was so
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closely associated with the OKT4/
OKTS ratio. Figure 2 shows the corre-
lation between OKT4/0KT8 ratio and
anti-HTLV-III positivity. The geo-
metric mean OKT4/0KT8 ratio in
anti-HTLV-III-positive men was .76
(with 95% of values falling between
0.25 and 2.34), while the geometric
mean in antibody-negative men was
1.80 {with 95% of values between 0.85
and 3.83). Among anti-HTLV-III-
positive men, there was no statistical-
ly significant correlation between the
OKT4/0KTS ratio and the degree of
lymphadenopathy.

Determinants of Altered CMI Among
Anti-HTLV-lll-Positive Men

In an effort to identify factors that
might be related to altered CMI
among men who were anti-HTLV-IIT
positive, we examined the relation-
ship between OKT4/0KT8 ratio and
various exposure factors (history of
sexually transmitted disease, num-
bers of sex partners and type of
sexual activity, sexual! expesure to a
known AIDS case, and recreational
drug use) and duration of antibody
positivity. The only factor signifi-
cantly associated with a low OKT4/
OKT8 ratio in anti-HTLV-IH-posi-
tive men was the duration of positivi-
ty. Men who were antibody positive
for a longer period of time were more
likely to have a low OKT4/0KT8 ratio
than were those with a relatively
short period of positivity (Table 2).

AlDS Cases

In the year and a half since the
study began, ten of the men in this
study have developed AIDS: seven
with Pneumocystis carinit pneumo-
nia, one with Kaposi’s sarcoma, one
with toxeplasmosis of the central ner-
vous system, and one with a progres-
sive, fatal dementia. Each of these
men was anti-HTLV-III positive on
entry. Nine had been antibody posi-
tive since 1981 or earlier. The other
case was anti-HTLV-IIT negative in
1978, but the onset of antibody posi-
tivity could not be determined pre-
cisely because no interim sera were
available. Nine of the ten patients
had an OK'T4/0K T8 ratio of less than
0.5 on entry. The other patient had an
OKT4/0KTS8 ratio of 0.93 on entry,
but the ratio decreased to 0.46 by one
year later, two months before the
diagnosis of AIDS. Table 3 shows the

No. Tested 41 31 31 45

100

80

60

40

% Anti-HTLV-lll Positive

20

<08 0.6- 0.8- 1.0-

45 37 28 37 14 68

20 =22

1.2- 1.4- 1.6+ 1.8-

OKT4/0KT8 Ratio

Fig 2.—Prevalence of antibody to human T-celi iymphotropic virus type il (anti-HTLV-ll) among
homosexual men according to their ratio of OKT4-positive to OKT8-positive lymphocytes

{OKT4/0KT8 ratio).

Table 2.—Ratio of OKT4/0OKT8 at the
Time of Entry (1984), by Year When
Anti-HTLV-Ili* Was First Detectedt

% With
Year of First OKT4/0KT8
Anti-HTLV-iH No. Ratic <1.0
Positivity Tested in 1884
1981 or earhier . 42 71.4
1982 or later 33 36.4

* Anti-HTLV-Nl indicates antibody to human T-cell
lymphotropic virus type il
+x*=8.2, P<.01.

incidence of AIDS during 18 months
of follow-up among anti-HTLV-III-
positive men according to their
OKT4/0KT8 ratio on entry into the
project in early 1984.

COMMENT

The most disturbing observation
from this study was that the inci-
dence of anti-HTLV-III seroconver-
sion remained persistently high
throughout the five-year study peri-
od, suggesting that HTLV-III contin-
ued to be transmitted in this popula-
tion. Recent seroconversions could be
due to early exposure if the interval
between exposure and the appearance
of antibody is prolonged in some
individuals. However, experimental
data in chimpanzees suggest that this
interval is only weeks te months

Table 3.—Incidence of AIDS* During
18 Months Follow-up of
Anti-HTLV-IIl* -Positive Men, by
Their OKT4/0OKT8 Ratio on Entry in Early
1984

Ratio of

OKT4/0KT8

Lymphocytes No. of No. {%)
in 1984 Men With AIDS
<0.5 37 9 (24.3)
0.5-0.9 54 1 (1.9}
>1.0 74 0 (0.0)
Total 165 10 (6.1)

*AIDS indicates acquired immunodeficiency syn-
drome; anti-HTLV-lll, antibody to human T-cell lym-
photropic virus type lil.

rather than years." It thus seems
most likely that recent seroeconver-
sion reflects recent infection. A con-
tinuing oecurrence of new HTLV-III
infections, despite considerable cur-
tailment of homosexual activity,
would imply that the risk of exposure
from a sexual encounter is now much
greater than it was early in the
epidemic, and indicates that precau-
tions taken by many homosexual men
thus far are not adequate to prevent
transmission. Data from this and
previous studies have shown that
receptive rectal intercourse, for ex-
ample, is an important risk factor for
HTLV-III infection.”” Yet, at the
time of entry into this project, nearly
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half of the participants still practiced
this technique. We found no evidence
that other forms of sexual activity
contributed to the risk. However,
these data should not be taken to
indicate that other forms of sex are
safe. It is possible that the virus may
be transmitted by sexual activities
other than receptive rectal inter-
course, although probably with lower
efficiency and therefore not detect-
able in the present study. Our retro-
spectively collected data on sexual
activity also might not acecurately
reflect the specifie activities practiced
at the time of exposure. Data col-
lected prospectively on new HTLV-III
infections may provide more reliable
information on current risk-related
sexual activity and a stronger basis
for making future recommendations
to minimize the risk of infection.

The most consistent immunologic
alteration among anti-HTLV-II1-
positive men was in the T-lymphocyte
subsets, with decreased OKT4 and
inereased OKT8 counts resulting in
low OKT4/0KT8 ratios, a pattern
similar to that seen in AIDS cases.™
The length of time since antibody
seroconversion was the only factor we
identified that was associated with a
low OKT4/0KT8 ratio; men infected
earliest were those most likely to
have ratios below the normal range, a
relationship also reported among
anti-HTLV-III-positive  hemophil-
iaes.” Theoretically, this relationship
with duration of antibody pesitivity
could have occurred through chronic
HTLV-HII infeetions prodacing pro-
gressive deterioration in CMIL This
possibility may be likely in view of
reports that HTLV-III is related to
visna and other lentiretroviruses that
characteristically produce chrenic in-
fections and repeated viral muta-
tion.” It is reassuring, however, that
even among men found to have been
exposed five years ago or longer, some

1. P tis P ia—Los Angeles.
MMWR 1981,30:250-252.

2. Kaposi’s sarcoma and Preumocystis pneu-
monia among homosexual men—New York City
and California. MMWR 1981;30:305-308.

3. Follow-up on Kaposi's sarcoma and Preu-
mocystis pneumonia. MMWR 1981:30:408-410.

4. Hymes KB, Cheung T, Greene JB, et al
Kaposi's sarcoma in homosexual men: A report
of eight cases. Lancet 1981;2:598-600.

5. Friedman-Kien AE: Disseminated Kaposi's
sarcoma syndrome in young homosexual men. J
Am Acad Dermatol 1981;5:468-471.
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still have normal CMI, suggesting
that the development of immune defi-
ciency and AIDS may not be an
inevitable consequence of exposure.
Repeated exposure over time to vari-
ants of HTLV-III or to other infec-
tious agents or environmental factors
that affect the immune system could
also explain the association between
the duration of anti-HTLV-III pesi-
tivity and altered CMI. The recent
isolation of more than ene HTLV-III
variant from a single individaal
might support this concept.® A third
explanation for our findings could be
that passage of HTLV-III in the
human population has produced viral
attenuation, resulting in milder infec-
tions among those most recently
infected, a phenomenon postulated
fer myxoma virus among Australian
rabbits.” A final explanation might
be that recently infected individuals
may be more resistant to HTLV-III
than were those infected early in the
epidemic. For example, exposure to
other immunosuppressive infectious
agents, such as cytomegalovirus, be-
fore HTLV-III may have been more
common among the more sexually
active men infected with HTLV-III
early in the epidemie than among
those recently exposed. Until one or
more of these possibilities is proved,
attack rates for AIDS among individ-
uals infected with HTLV-III early in
the epidemic should not be considered
predictive of the outcome for reeent
infections.

Unlike some other studies, partici-
pants in this project were not prese-
lected for signs or symptoms thought
to be AIDS related. Our data demon-
strate that men who are anti-HTLV-
III positive exhibit a broad range of
clinical findings, from no symptoms
and no detected physical or immuno-
logic abnormalities to features of the
AIDS-related complex with general-
ized lymphadenopathy and altered

References

6. Gottlieb MS, Schroff R, Schanker HM, et al:
P ystis carinti p ia and mucosal
candidiasis in previously healthy homesexual
men: Evidence of a new aequired cellular immu-
nodeficiency. N Engl J Med 1981;305:1425-1431.

7. Masur H, Michelis MA, Greene IB, et al: An
outbreak of community-acquired Preumocystis
carinii pnewmonia: Initial manifestation of cel-
tular immune dysfunction. N Engl J Med 1981;
305:1431-1438.

8. Siegal FP, Lopez C, Hammer GS, et ak
Severe acquired immunedeficiency in male
homosexuals, manifested by chronic perianal

CMI to frank AIDS. What proportion
of antibody-positive men will prog-
ress to the development of AIDS is
not yet clear. Although 6.1% of the
antibody-positive men in this study
developed AIDS within 18 months of
entry into the project, this rate may
not be representative. Some of these
patients had nonspecific symptoms on
entry and may have volunteered for
the study because they suspected they
might be developing AIDS. Moreover,
nine of the ten patients were known
to have had serologic evidence of
HTLV-III infection at least four to
seven years before AIDS was diag-
nosed. None of the men known to
have been antibody positive for less
than four years has yet developed
AIDS. This could simply relate to the
incubation period, if four years or
longer is typical, or may he compati-
ble with the concept that recently
aequired infections generally produce
milder consequences than the earlier
infections. Further prospective evalu-
ation should provide the data needed
to accurately deseribe the long-term
risk for developing AIDS, the rate of
progression to AIDS, and what, if
any, viral factors and host or environ-
mental cofaetors affect progression.

This investigation was supported in part by
grant HL-09011 from the National Heart, Lung,
and Blood Institute, a grant {rom the Calder
Foundation, New York, and contraet NO1-CM-
37609 from the National Cancer Institute.

We are especially indebted to the homosexual-
iy active men who have participated faithfully
for nearly a decade in our studies of hepatitis B
and its prevention and more recently in this
study of AIDS; to the staff members who
conduocted this study (Hank Locus, PA, Elizabeth
de Kosko, Mitehel Speer, Anita de Vera, Joyce
Portal, George Chen, Kari Bertuecci, Aurora
Zinder, MD, Pat Brodsky, Shang T. Yu, Zhenya
Lyderman, David Chen, John H-C Lo, Mary
Walker, Donald Glover, Patricia Marshall, Nor-
man Mollen, Carol Carpenter, Edward Swope,
Linda de Fazio, Jeri Krassner, Carmelita Carri-
er, Lilly Bruch, Stephanie Lee, Ginger Braddon,
Yvonne Grey and William Rothman, PhD; and to
Alvin Friedman-Kien, MD, for his help and
encouragement. Orthe Diagnostics, Raritan, NJ,
provided the Clq test kits.

uleerative herpes simplex fesions. N Engl J Med
1981;305:1439-1444.

9. Persistent, generalized lymphadenopathy
among homosexual males. MMWR 1982;31:249-
251.

10. Doll D€, List AF: Burkitt’s lymphoma in a
homosexual. Lancet 1982;1:1026-1027.

11. Ziegler JL, Drew WL, Miner RC, et al:
Qutbreak of Burkitt's-like lymphoma in homo-
sexual men. Lancet 1982,2:631-633.

12. Prevention of acquired immune deficiency
syndrome (AIDS): Report of inter-agency recom-
mendation. MMWR 1983;32:101-103,

HTLV-IIt Infection—Stevens et al 2171

Downloaded From: https:/jamanetwork.com/ Arnold & Porter Kaye Scholer, LL.P by Tashia Alford on 12/08/2021

WITN6984009_0006



13. Szmuness W, Much MI, Prince AM, et alk:
On the role of sexual behavior in the spread of
hepatitis B infection. Ann Intern Med 1975;
83:489-495.

14. Szmuness W, Stevens CE, Harley EJ, et al:
Hepatitis B vaeccine: Demonstration of efficacy
in a controlled clinical trial in a high risk
population in the United States. N Engl J Med
1980;303:833-841.

15. Szmuness W, Stevens CE, Zang EA, et al:
A controlled clinical trial of the efficacy of the
hepatitis B vaccine (Heptavax B): A final report.
Hepaiology 1981;1:377-385.

16. Gallo RC, Salahuddin SZ, Popovic M, et al:
Frequent detection and isolation of eytopathic
retroviruses (HTLV-III) from patienis with
AIDS and at risk for AIDS. Science 1984;
224:500-503.

17. Sarngadharan MG, Popovic M, Bruch L, et
al: Antibodies reactive with human T-lymphe-
tropic retroviruses (HTLV-III) in the serum of
patients with AIDS. Science 1984;224:506-508.

18. Safai B, Sarngadharan MG, Groopman JE,
et al Seroepidemiological studies of human
T-lymphotropic retrovirus type Il in acquired
immunodeficiency syndrome. Lancet 1984;1:1438-
1440.

19. Popovic M, Sarngadharan MG, Reed E, et
al: Detection, isolation, and continuous produc-
tion of eytopathiec human T lymphotropic retro-
virus (HTLV-III) from patients with AIDS and
pre-AIDS. Science 1984;224:497-500.

20. Hahn BH, Shaw GM, Arya SK, et al
Molecular cloning and characterization of the
HTLV-III virus associated with AIDS. Nature
1984;312:166-169.

21. Barre-Sinoussi F, Chermann JC, Rey F, et
a}: Isolation of a T-lymphotropic retrovirus from
a patient at risk for acquired immune deficiency
syndrome (AIDS). Science 1983;220:868-871.

22. Vilmer E, Barre-Sinoussi F, Rouzioux C, et
al: Isolation of new lymphotrepic retrovirus
from two siblings with hemophilia B, one with
AIDS. Lancet 1984;1:753-757.

23, Brun-Vezinet F, Rouzioux C, Barre-
Sinoussi F, et al: Detection of IgG antibodies to

2172

lymphadenopathy-associated virug in patients
with AIDS or lymphadenopathy syndrome. Lan-
cet 1984;1:1253-1256.

24. Levy JA, Hoffman AD, Kramer SM, et al:
Isolation of lymphocytopathic retroviruses from
San Francisco patients with AIDS. Science 1984;
225:840-842.

25. Shaw GM, Hahn BH, Arya SK, et al
Molecular characterization of human T-cell leu-
kemia (lymphotropic) virus type III in the
acquired immune deficiency syndrome. Science
1984;226:1165-1171.

26. Saxinger C, Gallo RC: Methods in labora-
tory investigation: Application of the indirect
enzyme-linked immunosorbent assay microtest
to the detection and surveillance of human T cell
leukemia-lymphoma virus. Lab Invest 1983;
49:371-377.

27. Corey L, Holmes KK: Sexual transmission
of hepatitis Ain h ual men: Incid and
mechanism. N Engl J Med 1980;302:435-438.

28. Lems-Van Kan P, Verspajet HW, Pena
AS: ELISA assay for guantitative measurement
of human immunoglobulins IgA, IgG, and IgM in
nanograms. J Jmmunol Methods 1983,57:51-57.

29. Cox DR: Analysis of Binary Data. New
York, Methuen Inc, 1876,

30. Alter HJ, Eichberg JW, Masur H, et ak
Transmission of HTLV-11I infection from hu-
man plasma to chimpanzees: An animal model
for AIDS. Science 1984;226:549-552.

81. Francis DP, Feorino PM, Broderson JR, et
al: Infection of chimpanzees with lymphadenop-
athy-associated virus. Lancet 1984;2:1276-1277.

32. Detels R, Fahey JL, Schwartz K, et al
Relation between sexual practices and T-cell
subsets in homosexually active men. Lancet
1983;1:609-611.

33. Darrow WW, Jaffe HW, Curran JW: Pas-
sive anal intercourse as a risk factor for AIDS in
homosexual men. Lancet 1983;2:160.

34. Jaffe HW, Choi K, Thomas PA, et al
National case-control study of Kapesi's sarcoma
and Preumocystis carinit pneumonia in homo-
sexual men: [. Epidemiologic results. Ann Intern
Med 1983;99:145-151.

35. Goedert JJ, Sarngadharan MG, Biggar RJ,
et al: Determinants of retrovirus (HTLV-III)
antibody and immunodeficiency conditions in
homosexual men. Lancet 1984;2:711-716.

36. Zagury D, Bernard J, Leibowitch J, et al:
HTLV-III in cells eultured from semen of two
patients with AIDS. Science 1984;226:443-451.

37. Ho DD, Schooley RT, Rota TR, et al
HTLV-III in the semen and blood of a healthy
h ual man. Sci 1984;226:451-453.

38. Stahl RE, Friedman-Kien A, Dubin N, et
al: Immunologic abnormalities in homosexual
men: Relationship to Kaposi's sarcoma. Am J
Med 1982;73:171-178.

39. Kornfeld H, Vande Stouwe RA, Lange M,
et al: T-lymphoeyte subpopulations in homosex-
ual men. N Engl J Med 1982;307:729-731.

40. Rogers MF, Morens DM, Stewart JA, et al:
National case-control study of Kaposi's sarcoma
and Pnewmocystis carindi pneumonia in homo-
sexual men: II. Laboratory results. Ann Intern
Med 1983;99:151-158.

41. Seligmann M, Chess L, Pahey JL, et al:
AIDS: An immunologic reevaluation. N Engl J
Med 1984;311:1286-1292.

42. Eyster ME, Goedert JJ, Sarngadharan
MG, et al: Development and early natural histo-
ry of HTLV-III antibodies in persons with
hemophilia. JAMA 1985;253:2219-2223.

43. Gonda MA, Wong-Staal F, Gallo RC, et al:
Sequence homology and morphologic similarity
of HTLV-IIl and visna virus, a pathogenic
lentivirus. Science 1985;227:178-177.

44. Wong-Staal F, Shaw GM, Hahn BH, et ak:
Genomic diversity of human T-lymphotropic
virns type III (HTLV-III). Science 1985;229:759-
762.

45. Fenner F, Myers K: Myxoma virus and
myxomatosis in retrospect: The first quarter
century of a new disease, in Kurstak E, Mara-
morosch K (eds): Viruses and Environment. New
York, Academie Press Ine, 1978, pp 539-570.

46. Jaffe HW, Darrow WW, Echenberg DF, et
al: The acquired immune deficiency syndrome in
a eohort of homoesexual men: A six year follow-
up study. Ann Intern Med 1985;108:210-214.

HTLV-lil Infection— Stevens et ai

JAMA, April 25, 1986—Vol 2565, No. 16

Downloaded From: https:/jamanetwork.com/ Arnold & Porter Kaye Scholer, LL.P by Tashia Alford on 12/08/2021

WITN6984009_0007



