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Does drug use cause AIDS?

M. S. Ascher, H. W. Sheppard, W. Winkelstein Jr & E. Vittinghoff

A hypothesis identifying substance abuse as a main cause of AIDS has naturally excited much publicity. But such

claims have no basis in fact.

SINCE 1987, Peter H. Duesberg, a pro-
fessor of molecular biology at the Uni-
versity of California, Berkeley, has
maintained that the human immunodefi-
ciency virus (HIV) is not the infectious
actiological agent for AIDS (acquired
immune deficiency syndrome). Re-
sponses to Duesberg have presented a
strong case that HIV has a central role in
ATDS pathogenesis®. Duesberg did not
at first present a clear alternative
hypothesis, but recently, based on an
ecological analysis of drug use in the
United States, he has proposed that
“gither drug consumption {frequently
associated with malnutrition) by recently
established behavioral groups or conven-
tional clinical deficiencies and their
treatments are necessary and sufficient
to cause indicator diseases of AIDS™.
Because of the wide publicity attracted
by this assertion, we decided to assess
this hypothesis.

In the first case reports of AIDS in the
LInited States, recreational drug use was
considered as an aetiological factor®,
Subsequently, an association between
drug use, acquisition of HIV and de-
velopment of AIDS has been extensively
documented among those sharing nee-
dles for injecting drugs’. But the first
major case-control study of AIDS in
homosexual men showed no association
between drug use and the development
of AIDS®, Later, Kaslow and colleagues
analysed data from more than 4,500
homosexunal/bisexual men in the Multi-
center AIDS Cohort Study (MACS) and

found no association between the use of

aleohol or other psvchoactive drugs and
HIV seroconversion or progression of
HIV infection to AIDS’. Because amyl
nitrite inhalants were thought to be
aetiologically  related to  Kaposi's
sarcoma'”, Lifson and colleagues com-
pared the use of 10 psychoactive drugs in
T2 incident cases of Kaposi's sarcoma
with 109 incident AIDS cases without
Kaposi's sarcoma from the well-
characterized San Francisco City Clinic
Cohort, and found no differences'!. The
most commonly used drugs were mari-

juana, nitrite inhalants, cocaine and
amphetamines.
Direct test
To test Duesberg’s drug-use  hypo-

thesis directly, we analysed data from a
unique population-based cohort study,
the San Francisco Men's Health Study
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(SFMHS)'. This study is based on a
cohort of 1,034 single men 25-54 years
of age at the time of recruitment {June—
December 1984), selected by stratified,
random, household sampling  from
neighbourhoods of San Francisco where
the AIDS epidemic had been most in-
tense before 1984, Participants were re-
cruited without regard to sexual prefer-
ence, lifestyle or HIV serostatus (not
known at the time), and thus constitute a
representative cross-section of men in
this community. We believe that this
sampling method is critical in the assess-
ment of drug-use data, which can be
strongly affected by recruitment bias,
Duesberg has stated” that there are no
controlled studies of drug use and AIDS,
and that previous studies “failed 1o
match the HIV-free control group with
the HIV positives for the extent and
duration of drug consumption™. We per-
formed our study in part to respond to
this criticism. We ¢xamined the cohort at
6-monthly intervals for %6 months, and
obtained drug-use data and determined
HIY serostatus at each examination.
Data for the wvariables we considered
were available from 1,027 study subjects.
We compared heavy drug use (weekly
or more frequent use of the four re-
creational drugs mentioned above) for
the 24-month period before entry into
the study among 215 heterosexual and
812 homosexual/bisexual cohort mem-
bers. Except for amyl nitrite, with 158%
heavy use in homosexuals versus no
heavy use among heterosexuals, the per-
centage of subjects reporting heavy use
of each drug was similar in both sexuial
preference groups: 36 versus 399% for
marijuana; 7 versus 4% for cocaine; and
1 versus 5% for amphetamines, respec-
tively. During 96 months of follow-up,
215 cases of AIDS oceurred among the
homosexual/bisexual men ({cumulative
incidence, 206%) compared with none
among the heterosexuals. If heavy use of
marijuana, cocaing or amphetamines is

casually associated with AIDS, a
cumulative incidence of 36 (0.26x215)
cases among the heterosexual subjects
would be expected,

Survey results
Table 1 summarizes the cumulative
incidence of AIDS and total mortality
according to sexual preference and HIV
serostatus on entry into the SEMHS. Of
the 215 heterosexual men, none was
HIV seropositive on entry and one sero-
converted during the follow-up period.
Among these men, no cases of AIDS
and one death (0.5%) were recorded.
Among the 812 homosexual/bisexual
study subjects, 367 were HIV seronega-
tive on entry and have remained so for
06 months. No cases of AIDS and seven
deaths (2%) have been recorded among
these men. Forty-five men seroconverted
during the 98-month follow-up period.
Among the seroconverters, cleven cases
of AIDS (24%) and five deaths (11%9)
ave been recorded. Among the 400
study subjects who were HIV seroposi-
tive on entry and throughout the follow-
up period, 204 (51%) have developed
AIDS and 169 (42%) have died.
Because Duesberg has specifically im-
plicated amyl nitrite in the actiology of
Kaposi's sarcoma, we performed addi-
tional analyses 1o assess thas relationship.

As can be seen in Table 2, among
the 144 homosexual/Misexual men who
reported heavy use of amyl nitrite

inhalants during the 24 months before
study entry, 54 developed AIDS during
the ensuing 9 months (cumulative
incidence, 37.5%). Among the 668
homosexual/bisexual men reporting nong
or less than weekly use of amyl nitrite
inhalants during the same time period,
161 developed AIDS in 96 months
(cumulative incidence, 24%) for a rela-
tive risk of 1.56. This crude association
is apparently the basis for Duesberg’s
hypothesis. Further analysis of the data
reveals a similar association between

TABLE 1 Incidence of AIDS and death according to sexual preference and HIV serostatus

Sexual preferenc Serostatus

Homomisexual Megative
Converted
Positive
Heterosezual MNegative
Converted
Positive

AIDS cases Deaths

n (i 3% n O
367 0 0.0 T ey
45 11 244 i e |
400 204 510 169 423
214 0 0.0 1 0.5
i 0 0.0 L] 0.0
0 ] 0.0 L] 0.0
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TABLE 2 Effect of nitrite use on incidence of HIV, AIDS and Kaposi's sarcoma in homosexual/bigexeal men

AIDS cases HIV AIDS in AIDS in HS cases HKS InHIV+ KS in HIYV-
positives HIV+ Hiv—
Nitrite Use n Iy % n U n % no % n %0 n % no %
Heavy 144 54 37.5 105 729 54 514 0 00 26 181 26 248 0 04
Light 668 161 241 340 509 161 47.4 0 00 65 99 66 124 0 00

Relative risk 1.56 1.43

{conf, interal)

drug use and HIV positivity, and when
controlled for HIV serostatus, there is
no overall effect of drug use on AIDS.
A similar effect, a marginal association
that drops after controlling for HIV
serostatus, is seen in cases which end in
Kaposi’s sarcoma. Thus, when proper
methods used to assess the role of
confounding variables, there is no evi-
dence of a drug effect. In addition, we
have performed a logistic analysis of the
longitudinal drug-use data which shows
no positive association between long-
term or continued drug use and the
development of ATDS.

AIDS definition

The clinical definition for AIDS
has been criticized as having subjective
features and low specificity. We have
attempted to circumvent this problem by
assessing the effects of drug use on a
maore objective and, indeed, the primary
pathognomonic feature of AIDS, CD4”
[-lymphocyte depletion. The rela-
tionship between HIV serostatus, drug
use during the 24 months before entry
into the study, and CD4 cell levels is
shown in the figure. A consistent loss of
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CD4™ T Iymphocytes is limited to
HIV-seropositive subjects, among whom
there is no discermible difference be-
tween the counts according to composite
drug-use scores, The apparent flattening
of the trajectories over time is due to
the death of rapidly progressing HIV-
seropositive  subjects,  Among HIV
seronegatives, the CD4" T-lymphocyte
count trajectories are essentially flat with
slight but consistent differences between
the drug-use groups. By contrast with
Duesberg’s hypothesis, moderate or
heavy drug users have consistently high
er counts than non-users, for unknown
reasons. Taken together, these data do
not support Duesberg’s hypothesis that
drug use causes AIDS.

Duesberg  has  argued repeatedly
that studies of the associations of HIV
infection, drug use and AIDS have been
“uncontrolled”. However, the popu
lation-based SFMHS provides a rigor-
ously controlled epidemioclogical model
for the evaluation of aetiological hypo-
theses. Duesberg has also argued that
the case definition of AIDS is “circular™
and that HIV-seronegative AIDS cases
by definition. In the

are  exluded

CD4" T-lymphocyte
counts according to
HIV serastatus and
use of selected re-

creationa drugs
(see text) during &
years' observation

of the SFMHS. The
drug use for each
individual was
scored as follows:
no use, 0; less than
monthly, 1: month-
Iy, 2: weekly, 3
daily, 4. The com-
posite  score
each person is the
sum af the scores
for the four drugs
el (minimum score, O
mEximaum SCOre
16}, Three groups
were defined with
composite  scores
of O (no drugs use};
16 (maderate drug
use); and
(heavy drug use).
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SFMHS, ATDS cases were diagnosed by
the clinical criteria defined by the Cen-
ters for Disease Control (CDC), which
are irrespective of HIV infection status.
Incidentally, the CDC's criteria for de-
fining AIDS do not require HIV positiv-
ity, provided that the CD4 count is less
than 400 and the clinically defining con-
ditions are not explainable by estab-
lished aetiologies'”, Furthermore, in the
data presented here, mortality as well
as AIDS incidence support the HIV
aetiological hypothesis,

Conclusions

The main purg of the cohort
studies conducted in San Francisco and
clsewhere has been to look for associa-
tions of environm or behavioural
factors with the development of AIDS
Had any factor other than HIV infection
been found, it would have been reported
immediately. The fact that not every
failure to find such associations has been
reported does not underming the well-
established causal relationship between
HIV and AIDS, particularly as it relates
to prevention strategies.

The energies of Duesherg and his
followers could better be applied to
unravelling the enigmatic mechanism of
the HIV pathogenesis of AIDS. To this
end, we have proposed an alternative
model" based on HIV signalling at
CD4 ¢ells. This model and others are
now being evaluated, and we cordially
invite Duesberg to participate in this
endeavour. |
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