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Obijective: To identify and describe a subgroup of men infected with HIV for
10-15 years without immunologic progression, and to evaluate the effect of
sexually transmitted diseases (STD) and recreational drug use on delayed HIV
disease progression.

Design: Inception cohort study.

Setting: Municipal STD clinic.

Participants: A total of 588 men with well documented dates of HIV
seroconversion and 197 HIV-seronegative controls.

Main outcome measures: AIDS, CD4+ count, rate of CD4+ cell loss, CD8+ count,
B,-microglobulin, complete blood count, p24 antigen and HiV-related symptoms.
Results: Of 588 men, 69% had developed AIDS by 14 years after HIV
seroconversion (95% confidence interval, 64-73%). Of 539 men with HIV
seroconversion dates prior to 1983, 42 men (8%) were healthy long-term
HIV-positives (HLP), HIV-infected > 10 years without AIDS and with CD4+ counts
>500 x108/l. When compared with progressors (men with HIV seroconversion
prior to 1983 but with AIDS or CD4+ counts <200 x108/l), HLP had a
significantly slower rate of CD4+ decline (6 versus 85x 106/ cells/year), and
less abnormal immunologic, hematologic and clinical parameters. However,
when compared with HIV-uninfected controls, HLP demonstrated lower CD4+
counts and mild hematologic abnormalities. There were no consistent differences
between HLP and progressors in prior exposure to recreational drugs or STD.
Conclusion: There are individuals with long-term HIV infection who appear
clinically and immunologically healthy 10-15 years after HIV seroconversion,
with stable CD4+ counts. Lack of exposure to STD or recreational drugs does
not appear to explain the delayed course of disease progression in HLP.
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Introduction development of AIDS, estimated at a median of 10

years [1], it is unknown whether all HIV-infected in-
HIV infection leads to generalized immune system dividuals will ultimately develop AIDS. Few studies
dysfunction and development of AIDS in the ma- have documentation of incident HIV infection prior
jority of HIV-infected individuals. However, because to 1984, when most prospective studies of HIV in-
of the long latency period from HIV infection to the fection began. Therefore, very little is known about
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disease progression 10 years or more after HIV in-
fection.

Moreover, there is a broad spectrum of progres-
sion times to AJDS; while some individuals develop
AIDS within months of HIV infection [2], others are
reported to remain healthy up to 10 years after in-
fection [3).

Although older age at HIV seroconversion has been
definitively associated with more rapid HIV disease
progression [4-0], little is known about other factors
mediating delayed HIV disease progression.

We estimated progression time to AIDS among men
in the San Francisco City Clinic Cohort (SFCCC) with
well documented dates of HIV seroconversion. We
then evaluated participants who were HIV-infected
prior to 1983 to identify a subset of men with long-
term HIV infection but without immunologic pro-
gression. We compared immunologic and hemato-
logic parameters of these healthy long-term HIV-
positives (HLP) to progressors, men with long-term
infection with advanced HIV disease, as well asto an
HIV-uninfected control group. To evaluate the role
of biologic and behavioral cofactors in disease pro-
gression, we compared the frequency of episodes of
sexually transmitted diseases (STD) and use of recre-
ational drugs between HLP and progressors.

Methods

Subjects

The characteristics of the SFCCC have been de-
scribed fully elsewhere [1,7]. Participants were
recruited from the municipal STD clinic from
1978-1980 for studies of the prevalence and in-
cidence of hepatitis B (HBV); a subset of HBV
seronegative men were recruited into a clinical trial
of HBV vaccine from 1980 to 1983. Unused sera from
these studies were frozen and stored. Beginning in
1983, men from the original HBV studies were re-
cruited into prospective studies of AIDS and HIV
infection, stored sera were tested for HIV, and par-
ticipants were evaluated prospectively every 6-12
months. Both the HBV and AIDS studies were ap-
proved by the California State Committee for the
Protection of Human Subjects and the Institutional
Review Board for the Centers for Disease Control
and Prevention (CDCO).

Data collection

With the participants written informed consent, both
stored and current sera were tested for HIV anti-
bodies. Specimens repeatedly reactive by enzyme
immunoassay (EIA) were confirmed by immunoflu-
orescence assay or Western blot techniques. Date of
HIV seroconversion was estimated as the midpoint
between the last HIV-seronegative and first HIV-
seropositive specimen, when this occurred within a

known 24-month period. For men who were HIV-
seropositive on entry into the cohort in 1978-1980,
the date of HIV seroconversion was determined us-
ing a probability estimate based on men with 24
months or less between specimens. HIV-infected
men without well documented dates of HIV sero-
conversion were excluded from this analysis.

Complete blood counts and T-lymphocyte subset
testing were performed by a single laboratory from
November 1988 through December 1992. Peripheral
blood mononuclear cells were prepared using the
whole blood lysis method (Q-Prep; Coulter Diag-
nostics, Hialeah, Florida, USA) and stained using
monoclonal antibodies. Percentages of CD4+ and
CD8+ cells were determined by flow cytometric
procedures using an EPICS profile (Coulter); ab-
solute counts were calculated based on total and
differential white blood cell (WBC) counts. Serum
B,-microglobulin (B,M) concentrations were meas-
ured by quantitative competitive EIA according to
the manufacturer’s protocol (Pharmacia Diagnostics,
Piscataway, New Jersey, USA). The presence of p24
antigen was detected by commercial sandwich-type
EIA using murine monoclonal antibody coated onto
microwell strips (Coulter). Prior hepatitis B infec-
tion was determined by the presence of hepatitis B
surface antigen or anti-hepatitis B core antibody by
radioimmunoassay (RIA; Abbott Laboratories, North
Chicago, Illinois, USA).

Date of initial AIDS diagnosis and death were de-
termined by cross-matching with local and national
AIDS and death registries; information was updated
through 31 December 1992. AIDS was defined using
the 1987 CDC surveillance definition.

Behavioral data were obtained from entry into the
original study (1978-1980), including questions on
tobacco, alcohol and recreational drug use, and
STD. HIV-related signs and symptoms were ascer-
tained by a study physician. Symptoms and signs
were defined as the history on most recent exam-
ination of prolonged idiopathic fever, weight loss,
night sweats, diarrhea or presence of oral candidia-
sis. History of zidovudine or other nucleoside ana-
logue use was ascertained up to the date of the most
recent clinical evaluation.

Statistical analysis

Kaplan-Meier techniques were used to determine
the cumulative incidence of AIDS by duration of
HIV infection for men with well documented dates
of HIV seroconversion [8]. For participants who did
not have an AIDS diagnosis before death (n=17),
data were censored at the date of death; all other
participants without an AIDS diagnosis were cen-
sored on 1 January 1993.

The remaining analyses were limited to men eval-
uated in the last 3 years (1990-1992) who either
had an estimated date of HIV seroconversion prior
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to 1983 or remained HIV-uninfected. HLP were de-
fined as men without AIDS with CD4+ cell counts
>500%106/1 at their most recent visit, 10 years or
more after HIV seroconversion. Progressors were
men with AIDS or a CD4+ cell count <200x 106/1
at their last evaluation. HIV-uninfected men served
as a control group.

We compared HLP with progressors and controls
using a variety of immunologic, hematologic and
clinical measures, including most recent CD4+ and
CD8+ count, CD4+/CD8+ ratio, §,M, p24 antigen,
WBC count, hemoglobin, platelet count, HIV-related
symptoms and prior use of antiretroviral agents. We
calculated the CD4+ slope using the least squares
method (8] for men with three or more CD4+ cell
measurements.

To assess the role of cofactors in delayed HIV dis-
ease progression, we compared HLP with progres-
sors for the number of episodes of STD per year and
the number of months of recreational drug use per
year from the estimated date of HIV seroconversion.
Exposure data for HLP was censored at the date of
the most recent interview and for progressors at
the interview prior to an AIDS diagnosis or CD4+
count <200 x100/1. To investigate time-dependent
effects, we repeated the analysis censoring data at
uniform intervals (annually from 5-10 years after
seroconversion). For these analyses, we used %2 or
Fisher’s test for dichotomous variables, and t test or
Mann-Whitney U test for continuous variables.

Results

We identified 588 men with well documented dates
of HIV seroconversion. The proportion of men de-
veloping AIDS by 3 years after HIV seroconversion
was small (3%; 95% confidence interval (CD), 2-4]
(Fig. 1). This proportion increased over time with
51% developing AIDS by 10 years, and 69% develop-
ing AIDS by 14 years after HIV seroconversion (95%
Cl, 64-73).

Of the 588 men with well documented dates of HIV
seroconversion, 539 had estimated dates of serocon-
version prior to 1983. Figure 2 shows the clinical
status of these men 10 or more years after HIV
seroconversion. All 42 men (8%) with CD4+ counts
>500%109/1 were evaluated in 1990-1992 and are
defined as HLP. Of the 382 men with AIDS or a
CD4+ count <200x 106/1, 177 were alive as of 1990;
102 of these men were evaluated in 1990-1992 and
are defined as progressors for the remaining anal-
yses. (The most likely reason for loss to follow-up
of the remaining 75 eligible men is that all but eight
died in the period from 1990 to 1992.) We also used
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Fi%. 2. Clinical and immunologic outcome in patients HIV-
infected for 10-15 years in the San Francisco City Clinic Co-
hort. CD4 counts, x 106/t cells; n=539,

HLP did not differ from progressors by age at sero-
conversion but were followed for a longer period
of time after HIV seroconversion (Table 1). HLP had
significantly higher CD8+ counts, CD4+/CD8+ ratios,
WBC, hemoglobin, and platelet counts and signifi-
cantly lower B,;M levels than progressors. However,
when compared with controls, HLP had significantly
lower CD4+ counts and WBC, indicating mild im-
munologic and hematologic abnormalities (Table
D. It is noteworthy that HLP had significantly higher
CD8+ counts than either progressors or controls; this
contributed to the lower CD4+/CD8+ ratio in HLP.

Although HLP had lower CD4+ counts than the un-
infected control group, these counts appeared to be
stable over time. Compared with 78 progressors with
a median loss of 85x 106/ per year over 4 years of
study, 35 HLP lost only 6 x 109/1 per year (P<0.001).
Controls lost a median of 7x109/1 per year over the
same period.

HLP had significantly fewer clinical signs or symp-
toms than progressors (Table 1). Only 38% of the
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Table 1. Immunologic, hematologic and clinical parameters in healthy
long-term positives (HLP), progressors and uninfected men.

HLP Progressors Uninfected
(n=42) (n=102) (n=196)
Mean (SD)
Age at seroconversiont  27.8(4.4) 28.4(4.0) NA
Duration of infectiont  12.8(1.0) 11.9(1.5)*** NA
CD4+ (x 106/ 692(148) 99 (134)*** 984 (383)1
CD8+ (x106/) 1077 (496) 689 (487)*** 57(252)tt
CD4+:CD8+ 0.8(0.4) 0.2(0.2)*** 1.9(0.8)tt
BoM (mg/dl) 2.4(1.0) 4.0(1.7)*** ND
WBC (x106/1) 5.6(1.8) 3.6(1.4)** 6.2(1.6)
Hemoglobin (mg/dl) 14.6(1.0) 12.3(1.9)***  14.7(0.8)
Platelets (k/x 106/1) 230(57) 199(74)** 246(57)
Percentage positive
p24 antigen-positive 3 13*
HIV signs/symptoms 12 39%e
Prior antiretroviral use 38 94>

§Years. For comparisons of HLP with progressors, *P<0.05; **P<0.01;
**++P<0.001. For comparisons of HLP with uninfected men, 1P<0.01;
tP<0.001. B,M, By-microglobulin; WBC, white blood cell count; NA,
not applicable; ND, test not done.

HLP had ever used zidovudine or other nucleoside
analogues, compared with 94% of the progressors.

Table 2. History of drug use and sexually transmitted diseases (STD)
in healthy long-term positives (HLP) and progressors.

HLP  Progressors  P*

Median months/year of drug use
since seroconversion

Cigarettes (> 7/day) 0.7 0.8 0.9
Marijuana (=4 joints/month) 39 4.9 0.6
Alcohol (27 drinks/week) 3.5 2.2 0.7
Amyl nitrite (2 4 times/month) 2.6 29 0.3
Amphetamines (21 time/month) 0.2 0 1.0
Injection drug use (any) 0 0 0.9
Tranquilizers (= 2 times/month) 0 0.1 0.04
LSD (=time/month) 0 0 0.6
Cocaine (2 2 times/month) 0 0 0.2
Heroin (2 1 time/month) 0 0 0.3
Median number of episodes/year
since seroconversion
Syphilis 0 0 0.8
Gonorrhea 0.006 0.007 0.5
Enteric infections 0 0.07 0.08
Proportion ever having STD (%)
Herpes 50 59 0.3
Hepatitis B (serologic testing) 86 75 0.2

*P value by Mann-Whitney U test and x2. LSD, lysergic acid diethy-
lamide.

HLP reported fewer episodes of enteric infections
and less tranquilizer use than progressors; there
were no other differences in STD or drug use be-
tween the two groups (Table 2). The difference in
enteric infections was most pronounced when data
were censored at 10 years after HIV seroconver-
sion for all participants (P=0.03). This difference
decreased with earlier censor dates and was no
longer statistically significant at 8 or fewer years
after HIV seroconversion. The difference in tran-

quilizer use was most significant when data were
censored at 10 years (P=0.04), but became non-
significant when data were censored prior to 10
years. Censoring data at uniform time intervals did
not significantly change the results for either STD or
recreational drugs.

Discussion

We have identified a subset of men from the SFCCC
with long-term HIV infection who have maintained
high CD4+ counts 10-15 years after HIV infection.
This group of ‘non-progressors’ represents 8% of
men with well documented dates of HIV serocon-
version prior to 1983; the true proportion could
be somewhat higher because an additional 8% of
the cohort have not had recent CD4+ cell testing
or been reported to have AIDS through local and
national surveillance.

The group of HLP appears to represent a distinct
subgroup within the cohort. Compared with other
men with long-term HIV infection, these men have
more stable CD4+ cell counts, less abnormal im-
munologic and hematologic parameters and fewer
significant HIV-related signs or symptoms. This is a
conservative comparison; we would have expected
to find even more dramatic differences between HLP
and other HIV-infected men from the cohort if we
had included men who had progressed to death
prior to 1990.

However, when HLP were compared with the con-
trols, they did not have normal immunologic pa-
rameters. This is consistent with the finding that
viral activity and destruction occurring in the lymph
nodes may not be fully represented by changes in
the peripheral blood [9]. However, the fact that af-
ter an initial drop in CD4+ count HLP have stable
CD4+ slopes more than 10 years after HIV infection,
suggests that HIV-induced immunologic destruction
may be slowed or arrested in HLP.

We have found that HLP have elevated CD8+ lev-
els, both compared with progressors and HIV-un-
infected men. The role of CD8+ cells in HIV dis-
ease progression has not been clearly defined. Most
studies of laboratory markers have found that CD8+
counts do not add independent prognostic value to
CD4+ counts [10-12]. Other studies have found that
high CD8+ counts predict a rapid decline in CD4+
counts [13] or that increased levels of specific CD8+
cell subsets are correlated with more rapid progres-
sion to AIDS [14-17]. In contrast, in this study, the
HLP had significantly higher CD8+ counts, suggest-
ing that some subset of CD8+ cells may play a role
in delayed progression in these men. This finding
was confirmed in another study of long-term HIV-1
‘non-progressors’ [20]. Preliminary studies from the



Long-term HIV infection without progression Buchbinder et al.

SFCCC and other groups have found that CD8+ sup-
pressor cell activity may be increased in HLP men,
when compared with men with advanced HIV dis-
ease [18,19,21]. In addition, a number of studies have
documented increased CD8+ cytotoxic lymphocyte
activity in asymptomatic HIV-seropositive individu-
als [18,22] and in particular in HLP [19].

To investigate possible reasons for delayed HIV dis-
ease progression, we evaluated antiretroviral use in
the cohort. The men who used antiretrovirals despite
high CD4+ counts cited many reasons, including
participation in early intervention clinical trials, a
desire to maintain high CD4+ counts, and prior
transient decreases in CD4+ counts. However, the
majority of HLP had never used antiretrovirals, the
only demonstrated method for slowing HIV disease
progression. This suggests that other factors play a
role in delayed HIV disease progression.

We were unable to demonstrate any consistent asso-
ciation between history of STD or recreational drugs
and delayed HIV disease progression. Although HLP
were less likely to report enteric infections than pro-
gressors, this association did not appear until 9 years
after HIV seroconversion and was strongest at 10
years. Rather than being a cause of differences in
progression rates, enteric infections may represent
a symptom of immunodeficiency in the progressors,
who may be both more susceptible to enteric infec-
tions and more likely to have cultures performed to
diagnose infection. Alternatively, enteric infections
may be associated with Kaposi’s sarcoma as has
been reported previously [23), rather than truly as-
sociated with the rate of HIV disease progression.
Similarly, the association between tranquilizer use
and progressors was only present at 10 or more
years after HIV seroconversion. While it is diffi-
cult to postulate a biologically plausible mecha-
nism for accelerated progression late in disease for
this class of drugs (which included benzodiazepines
and methaqualone), it is quite likely that progressors
were being treated with and self-administering anxi-
olytics to cope with late-stage HIV infection.

Several factors may limit our ability to find differ-
ences in exposures between HLP and progressors,
including sample size and homogeneity of risk be-
haviors in the cohort. Misclassification could have
occurred in defining HLP based on a single (most
recent) CD4 count, given the inherent variability
of this measurement. However, all but four of the
HLP had multiple CD4 counts > 500 x 109/1, making
it unlikely that this misclassification significantly di-
luted these results. It is also possible that restricting
our comparison to men with long-term HIV infection
may have masked important differences in the very
rapid progressors and HLP. For example, increasing
age was not found to be significantly associated with
progressors, although it has been associated with
rapid progression in our cohort and in others [24].

It is also difficult to rule out the possibility that
poor health in the progressors led to a decreased
likelihood of exposures, thus diluting our ability
to detect a difference between the groups. We at-
tempted to control for this by censoring exposure
data at the interview prior to AIDS diagnosis or a
low CD4+ count and by censoring the analysis at
several earlier intervals. We were unable to find a
consistent difference between the groups using ei-
ther of these techniques.

Several other published reports have also found
no association between HIV disease progression
and STD [25,20], recreational drugs {26,27], smoking
[26,28], or alcohol [26,29]; however, only one of
these studies controlled for duration of HIV infection
[28]. One study of men with incident HIV infection
found an association between sexual risk factors and
very rapid HIV disease progression [30]. However, it
does not appear that a simple absence of risk fac-
tors for rapid progression accounts for delayed HIV
disease progression in our cohort.

In common with many other infectious diseases,
there may exist a subset of individuals who be-
come infected with HIV and never develop disease.
Whether HLP belong to such a group or represent
the tail of a random distribution of latency periods

[20] cannot yet be determined. It does not appear

that slower progression is due to decreased expo-
sure to behavioral or sexual risk factors. The possi-
bility exists that HLP have slowed or arrested HIV
disease progression through effective immunologic
responses, host genetic factors, viral factors, or as yet
unidentified biologic or behavioral cofactors. The
role of these mechanisms in delaying HIV disease
progression deserves further investigation.

Acknowledgement

We would like to thank the men in the San Francisco City Clinic
Cohort for their continued participation and invaluable contribution
to our understanding of long-term HIV infection.

References

1. Rutherford GW, Lifson AR, Hessol NA, ef al: Course of
HIV-1 infection in a cohort of homosexual and bisexual
men: an 1l-year follow-up study. BMJ 1990, 301:1183-1188.

2. Walsh MB, Calabrese LH: Rapid progression of HIV-1 infec-
tion to AIDS. Cleveland Clin | Med 1992, 59:637-639.

3. Sampalis ], Strawczynski H, Gold P, Tsoukas CM: Long-term
survival with HIV: ten-year (1982-1992) prospective study of
a hemophilia cohort before and after exposure to HIV. IX In-
ternational Conference on AIDS. Berlin, June 1993 [abstract
2791

4. Goedert JJ, Kessler CM, Aledort LM, et al: A prospective
study of human immunodeficiency virus type 1 infection
and the development of AIDS in subjects with hemophilia.
N Engl ] Med 1989, 321:1141-1148.

Longini IM Jr, Clark WS, Gardner LI, Brundage JF: The dy-
namics of CD4+ T-lymphocyte decline in HIV-infected in-

1127



1128 AIDS 1994 Vol 8 No 8

0.

10.

11.

16.

dividuals: a Markov modeling approach. J Acquir Immune
Defic Syndr 1991, 4:1141-1147.

Phillips AN, Lee CA, Elford ], ef al.: More rapid progression
to AIDS in older HIV-infected people: the role of CD4+ T-
cell counts. J Acquir Immun Def Syndr 1991, 4:970-975.
Hessol NA, Lifson AR, O'Malley PM, Doll LS, Jaffe HW,
Rutherford GW: Prevalence, incidence, and progression of
human immunodeficiency virus infection in homosexual and
bisexual men in hepatitis B vaccine trials, 1978-88. Am J
kpidemiol 1989, 130:1167-1175.

SAS Institute, Inc.: SAS Users Guide: Statistics: Version 5
Fdition. Cary: Sas Institute, Inc.; 1985.

Pantaleo G, Graziosi C, Demarest JF, et al: HIV infection is
active and progressive in lymphoid tissue during the clini-
cally latent stage of discase. Nature 1993, 362:355-358.
Burcham J, Marmor M, Dubin N, ¢t dl.: CD4% is the best
predictor of development of AIDS in a cohort of HIV-in-
fected homosexual men. AIDS 1991, 5:365-372.
Fernindez-Cruz E, Desco M, Garcia Montes M, Longo
N, Gonzilez B, Zabay JM: Immunological and scrological
markers predictive of progression to AIDS in a cohort of
HIV-infected drug users. AIDS 1990, 4:987-994.

Fahey ], Taylor JM, Detels R, et al: The prognostic
value of cellular and serologic markers in infection with
human immunodeticiency virus type 1. N Engl ] Med 1990,
322:166-172.

Munoz A, Carey V, Saah AJ, et al: Predictors of decline
in CD4 lymphocytes in a cohort of homosexual men in-
fected with human immunodeficiency virus. J Acquir Im-
mune Defic Syndr 1988, 1:396-404.

stites DP, Moss AR, Bacchetti P: Lymphocyte subset analysis
to predict progression to AIDS in a cohort of homosexual
men in San Francisco. Clin Immunol Immunopatbol 1989,
52:96-103.

Kundu SK, Merigan TC: Inverse relationship of CD8+CD11+
suppressor T cells with human immunodeficiency virus
(HIV)specitic cellular cytotoxicity and natural killer cell
activity in HIV infection. Immunology 1991, 74:567-571.
Vanham G, Kestens L, Penne G, ef al: Subset markers of
CD8(+) cells and their relation to enhanced cytotoxic T-
cell activity during human immunodeficiency virus infec-
tion. J Clin Immunol 1991, 11:345-350.

Giorgi JV, Liu Z, Hultin LE, Cumberland WG, Hennessey
K, Detels R: Elevated levels of CD38+CD8+ T cells in HIV
infection add to the prognostic value of low CD4+ T cell
levels: results of 6 years of follow-up. J Acquir Immune
Defic Syndr 1993, 6:904-912.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Mackewicz C, Ortega H, Levy J: CD8+ cell anti-HIV activity
correlates with the clinical state of the infected individual.
J Clin Invest 1991, 87:1462-14606.

Lifson AR, Buchbinder SP, Sheppard HW ¢t al.: Long-term
human immunodeticiency virus infection in asymptomatic
homosexual and bisexual men with normal CD4+ lym-
phocyte counts: immunologic and virologic characteristics.
J Infect Dis 1991, 163:959-965.

Sheppard HW, Lang W, Ascher MS, Vittinghoff E, Winkel-
stein W: The characterization of non-progressors: long-term
HIV-1 infection with stable CD4+ T-cell levels. AIDS 1993,
7:1159-1166.

Levy JA: HIV pathogenesis and longterm survival. AIDS
1993, 7:1401-1410.

Walker BD, Plata F: Cytotoxic T lymphocytes against HIV.
AIDS 1990, 4:177-184.

Beral V, Bull D, Darby 8§, e al.: Risk of Kaposi’s sarcoma and
sexual practices associated with faecal contact in homosex-
ual or bisexual men with AIDS. Lancet 1992, 339:632-635.
Hessol NA, Koblin BA, van Griensven GJP, et ul.: Progres-
sion of HIV-1 infection among homosexual men in hep-
atitis B vaccine trial cohorts in Amsterdam, New York
City, and San Francisco, 1978-1991. Am J Epidemiol 1994,
139:1077-1087.

Karlsson A, Bratt G, Von Krogh G, et al: A prospective
study of 115 initially asymptomatic HIV infected gay men
in Stockholm, Sweden. Scand J Infect Dis 1991, 23:431-441.
Coates RA, Farewell VT, Raboud ], ¢f al.: Cofactors of pro-
gression to acquired immunodeficiency syndrome in a co-
hort of male sexual contacts of men with human immuno-
deficiency virus disease. Am [ Epidemiol 1990, 132:717-722.
Kaslow RA, Bluckwelder WC, Ostrow DG, ef al: No evi-
dence for a role of alcohol or other psychoactive drugs in
accelerating immunodeficiency in HIV-1-positive individuals.
A report from the Multicenter AIDS Cohort Study. JAMA
1989, 261:424-429.

Burns DN, Kramer A, Yellin F, et gl.: Cigarette smoking: a
modifier of human immunodeticiency virus type 1 infection?
J Acquir Immune Defic Syndr 1991, 4:76-83.

Westerberg VS: Alcohol measuring scales may influence con-
clusions about the role of alcohol in human immuno
deficiency virus (HIV) risk and progression to acquired
immunodeficiency syndrome (AIDS). Am J Epidemiol 1992,
135:719-725.

Phair J, Jacobson L, Detels R, ef al.: Acquired immune defi-
ciency syndrome occurring within 5 years of infection with
human immunodetficiency virus type-1: the Multicenter AIDS
Cohort Study. J Acquir Immun Defic Syndr 1992, 5:490-496.



