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Evidence for a Sexually Transmitted Cofactor for
AIDS-Related Kaposi’s Sarcoma in a Cohort of
Homosexual Men

Chris P. Archibald,’ Martin T. Schechter,! Thinh N. Le,! Kevin J. P. Craib,’
Julio S. G. Montaner,' and Michael V. O’Shaughnessy’

We examined factors associated with the subsequent devel-
opment of AIDS-related Kaposi’s sarcoma in a cohort of 353
homosexual men infected with human immunodeficiency
virus (HIV). Cumulative incidence curves for the develop-
ment of Kaposi’s sarcoma and opportunistic infection were
stratified over a wide range of variables at enrollment, in-
cluding those related to demographics, sexual behavior, illicit
drug use, and medical history. We found no strong associa-
tions between any of these variables and the development of
opportunistic infection, but two were related to Kaposi’s
sarcoma: use of nitrite inhalants (relative risk, 2.3; 95%
confidence interval, 1.0-5.0) and high numbers of sexual

contacts during the period 1978-1982 in the AIDS epidemic
centers of San Francisco, Los Angeles, and/or New York
(relative risk, 3.5; 95% confidence interval, 1.6-7.6). The
latter variables remained independently associated with risk
of Kaposi’s sarcoma even after multivariate adjustment for a
number of classical HIV risk factors. These results are con-
sistent with the hypothesis that Kaposi’s sarcoma is caused
by a sexually transmitted cofactor that has remained more
prevalent in the original epidemic centers. The effect of
nitrites could be due to an independent biological mechanism

or to enhancement of transmission of the cofactor. (Epide-
miology 1992;3:203-209)

Keywords: AIDS, HIV, Kaposi’s sarcoma, cofactor, sexually transmitted disease.

The causes of AIDS-related Kaposi’s sarcoma are not
known, although speculation about its etiology has
arisen from several interesting features of its epide-
miology. Kaposi’s sarcoma occurs in a much greater
proportion of AIDS cases in homosexual/bisexual men
than in other risk groups,! and in recent years, there
has been a notable decline in the proportion of Kaposi’s
sarcoma among AIDS cases.”™

Recent overviews of the epidemiology of AIDS-
related Kaposi’s sarcoma in the United States, Europe,
and Canada are consistent with the hypothesis that
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this disorder may have an as yet unidentified, sexually
transmitted agent as a cofactor in addition to human
immunodeficiency virus (HIV).>® These studies, how-
ever, were based on national surveillance data and
hence were unable to control for a number of poten-
tially confounding variables. On the other hand, a
study of a cohort of homosexual men in San Francisco
that compared Kaposi’s sarcoma cases with cases of
AIDS presenting with other manifestations found no
evidence to support such a hypothesis, and indeed
found no differences between the two groups for a
wide array of behavioral variables.® In this study, how-
ever, risk factors for Kaposi’s sarcoma could not be
differentiated from factors protective against other
manifestations of AIDS.

The present analysis was conducted to examine
factors associated with the subsequent development of
AIDS-related Kaposi’s sarcoma in our cohort of ho-
mosexual men.

Subjects and Methods

The Vancouver Lymphadenopathy-AIDS Study is a
prospective study of homosexual men who were re-
cruited from six general practices in Vancouver be-
tween November 1982 and February 1984.1%!! Mem-
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bers of the cohort visit their physicians regularly for
physical examinations, questionnaire completion, and
serologic/immunologic testing. Seroincident persons
(N = 119) were defined as those who became seropos-
itive for HIV antibody after study enrollment, and
seroprevalent persons (N = 234) were defined as those
who were seropositive at the time of enrollment. AIDS
cases were defined according to the criteria of the
Centers for Disease Control,'? and only cases mani-
festing as Kaposi’s sarcoma or opportunistic infections
were included for analysis (classified according to initial
manifestation).

We used the product-limit method" to generate
cumulative incidence curves for Kaposi’s sarcoma and
opportunistic infection in the seropositive cohort of
353 individuals. Individuals not undergoing the critical
event (Kaposi’s sarcoma or opportunistic infection)
were considered no longer at risk at the time of first
diagnosis of any other AIDS manifestation or as of
October 1, 1990, if they remained AIDS-free. The
index point or time zero for members of the seroinci-
dent cohort was taken to be the midpoint between the
last seronegative and the first seropositive result. We
have previously used immunologic parameters to esti-
mate the index point in seroprevalent subjects.'* In
the present analysis, the index point for seroprevalent
individuals was set at 18 months before enrollment,
which was the median estimated index point. The
entire analysis was repeated using each seroprevalent
individual’s estimated index point, but this led to no
change in the conclusions. For that reason, only the
results using an 18-month lead time assumption are
shown.

Variables from the enrollment questionnaire cov-
ered a wide range of information on demographics,
sexual behavior, medical history, and history of recre-
ational drug use. They were analyzed in a dichotomous
fashion to examine their association with the devel-
opment of Kaposi’s sarcoma or opportunistic infection.
Ordinal or continuous variables were dichotomized a
priori at a level based on previous studies'®!*" or,
where published information was lacking, on the vari-
able’s median value. We used Cox regression analysis'S
to model the effects of several variables simultaneously
on the development of Kaposi’s sarcoma or opportun-
istic infection.

Results

A total of 99 cases of AIDS had been diagnosed in the
cohort as of October 1, 1990. Of these, 28 (28%) had
Kaposi’s sarcoma, and 59 (60%) had opportunistic
infection; of the latter, 44 had Pneumocystis carinii
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pneumonia, and 15 had other opportunistic infections
(4 candidiasis, 4 Mycobacterium avium complex, 7
other). Two of the Kaposi’s sarcoma cases later also
developed Pneumocystis, and one of the Pneumocystis
cases later developed Kaposi’s sarcoma. The remaining
12 cases were excluded from analysis (7 lymphomas, 2
wasting syndromes, 3 other). Twenty-one (75%) of the
Kaposi’s sarcoma cases and 43 (73%) of the opportun-
istic infection cases occurred in seroprevalent subjects.
The mean age at enrollment of the 87 individuals was
32.5 years: 33.5 for the Kaposi’s sarcoma group, and
32.0 for the opportunistic infection group. Ninety-
eight per cent of subjects were caucasian.

The cumulative incidence curves for Kaposi’s sar-
coma and opportunistic infection are shown in Figure
1. The product limit estimates for the cumulative
incidence of Kaposi’s sarcoma and opportunistic infec-
tion by 92 months were 9.3% (+1.7%) and 21.3% (+
2.6%), respectively. Curves for the development of
Kaposi’s sarcoma and opportunistic infection were sep-
arately stratified over variables from the enrollment
questionnaire, and the results for selected variables are
shown in Tables 1 and 2, respectively.

A number of variables were strongly associated with
the development of Kaposi’s sarcoma: elevated number
of sexual contacts in San Francisco, Los Angeles, and/
or New York in the 5 years before enrollment; in-
creased use of nitrites; and receptive and insertive
fisting. None of the baseline variables showed strong
associations with the subsequent development of op-
portunistic infection (Table 2), although cumulative
incidence was slightly higher among those frequently
practicing insertive oral-anal contact and those infre-
quently practicing anal intercourse (insertive or recep-
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FIGURE 1. Kaplan-Meier curves for cumulative

incidence of Kaposi’s sarcoma and of
opportunistic infection.
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SEXUALLY TRANSMITTED COFACTOR FOR KAPOSI'S SARCOMA

TABLE 1. Subsequent Incidence of Kaposi’s Sarcoma Stratified by Baseline Risk Factors in a Cohort of
Homosexual Men

Variable Category Cumulative Incidence (%) Standard Error (%)
Sexual contacts* <20 5.8 1.6
>20 204 49
No. of “hits” of nitrites in past month <20 6.6 1.7
>20 16.2 42
Receptive fisting (lifetime) Never 6.9 1.7
Ever 16.9 4.5
Insertive fisting (lifetime) Never 5.0 1.9
Ever 14.1 29
No. of male sex partners in past year =20 7.6 19
>20 12.4 34
Receptive anal intercourse (%) <25 85 2.6
>25 9.5 2.2
Insertive anal intercourse (%) <25 5.8 24
>25 11.1 2.3
Receptive oral-anal contact (%)* <25 9.3 2.0
>25 8.7 34
Insertive oral-anal contact (%)* <25 9.2 1.9
>25 93 4.0

* Sexual contacts in Los Angeles, San Francisco, or New York in the 5 years before enrollment.
T Percentage of sexual encounters during past year which included this practice.

TABLE 2. Subsequent Incidence of Opportunistic Infection Stratified by Baseline Risk Factors in a Cohort of
Homosexual Men

Variable Category Cumulative Incidence (%) Standard Error (%)
Sexual contacts” <20 220 30
>20 20.4 55
No. of “hits” of nitrites in past month <20 223 3.0
>20 209 5.5
Receptive fisting (lifetime) Never 218 29
Ever 20.8 58
Insertive fisting (lifetime) Never 19.6 33
Ever 24.0 4.1
No. of male sex partners in past year <20 22.7 33
>20 19.3 43
Receptive anal intercourse (%)" <25 26.1 44
>25 18.6 32
Insertive anal intercourse (%)’ <25 283 5.1
>25 18.1 3.0
Receptive oral-anal contact (%)" =25 214 3.0
>25 22.6 5.4
Insertive oral-anal contact (%) <25 19.5 2.8
>25 30.9 6.6

* Sexual contacts in Los Angeles, San Francisco, or New York in the 5 years before enrollment.
1 Percentage of sexual encounters during past year which included this practice.

Epidemiology May 1992, Volume 3 Number 3 205
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tive). In addition, histories of other infectious diseases
and of recreational drug use were not strongly associ-
ated with the development of either Kaposi’s sarcoma
or opportunistic infection (data not shown).

No important associations were found between the
development of opportunistic infection and any of the
measured baseline variables mentioned, using Cox
regression (data not shown). The results of the Cox
regression for Kaposi’s sarcoma are shown in Table 3.
The only variables associated with Kaposi’s sarcoma
were elevated numbers (>20) of sexual contacts in San
Francisco, Los Angeles, and/or New York in the 5
years before enrollment (relative risk, 3.5; 95% confi-
dence interval, 1.6-7.6) and the use of more than 20
“hits” of nitrites in the month before enrollment (rel-
ative risk, 2.3; 95% confidence interval, 1.0-5.0). For
Kaposi’s sarcoma, neither did the model improve nor
were the coefficients for the sexual contact and the
nitrite use variables significantly altered with the ad-
dition of any of the following variables to the Cox
model: total number of sexual partners in the year
before enrollment, frequency of insertive or receptive
oral-anal or oral-genital contact, frequency of insertive
or receptive anal intercourse, history of fisting, history
of other infectious diseases, or use of recreational
drugs.

Figure 2 shows Kaplan-Meier curves for Kaposi’s
sarcoma stratified by the two variables shown to be
independently important in multivariate analysis: num-
ber of sexual partners in San Francisco, Los Angeles,
and/or New York and use of nitrite inhalants. The
upper panel of Figure 2 shows the increased risk of
Kaposi’s sarcoma associated with high numbers of
sexual contacts in these three cities. The lower panel
illustrates the risk associated with nitrite use. The
cumulative incidence curves for opportunistic infec-
tion stratified over these same two variables were
virtually indistinguishable (Figure 3).

Discussion

There has been a marked decrease in the proportion
of Kaposi’s sarcoma among AIDS cases in the U.S.,
Canada, and Europe, and this decline appears to be
occurring at similar rates in different risk groups and
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FIGURE 2. Kaplan-Meier curves for cumulative
incidence of Kaposi’s sarcoma (KS)
stratified in the upper panel by high
(>20) and low (<20) numbers of sexual
partners in San Francisco, Los Angeles,
and/or New York in the 5 years before
enrollment and in the lower panel by
high (>20 “hits”) and low (<20 “hits”)
use of nitrite inhalants in the month
before enrollment.

in different settings.">>~" This relative decrease in Ka-
posi’s sarcoma may be partly explained by our finding
that the absolute risk of developing Kaposi’s sarcoma
in this cohort has declined dramatically over time. Our
follow-up procedures make it unlikely that this decline
is due to selective underreporting of Kaposi’s sarcoma,
nor does it appear to be due to any acceleration in the

TABLE 3. Final Cox Regression Model for Cumulative Incidence of Kaposi’s Sarcoma

Variable Relative Risk 95% Confidence Interval
Sexual contacts* 1.6-7.6
Use of nitrite inhalants' 1.0-5.0

* More than 20 sexual contacts in Los Angeles, San Francisco, or New York in the 5 years before enrollement.

T More than 20 “hits” of nitrites in the month before enrollment.
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FIGURE 3. Kaplan-Meier curves for cumulative
incidence of opportunistic infection (OI)
stratified in the upper panel by high
(>20) and low (<20) numbers of sexual
partners in San Francisco, Los Angeles,
and/or New York in the 5 years before
enrollment and in the lower panel by
high (>20 “hits”) and low (<20 “hits”)
use of nitrite inhalants in the month
before enrollment.

accrual of cases manifesting with illnesses other than
Kaposi’s sarcoma.

A number of methodologic issues in this study need
to be addressed. First, the use of risk factor information
from the enrollment questionnaire may have led to
some misclassification, since sexual practices and other
behaviors have changed with time. To use later infor-
mation, however, would risk confounding by general
secular trends and by the possibility of disease devel-
opment influencing behavior. Second, the duration of
HIV infection can have a confounding effect in cohort
studies that assess risk factors for the development of
AIDS. If the duration of infection is not taken into
account, then variables associated with earlier infection
will automatically appear as cofactors for the develop-

Epidemiology May 1992, Volume 3 Number 3

ment of AIDS within a given time interval. The anal-
yses presented here, however, accounted for each in-
dividual’s estimated date of seroconversion.

In this study, we found no variables that were
strongly associated with the development of opportun-
istic infection. On the other hand, we found two
variables that were independently and strongly associ-
ated with an increased risk of Kaposi’s sarcoma in
multivariate analysis: namely, an elevated number of
sexual partners in high-risk areas (San Francisco, Los
Angeles, and/or New York) in the 5 years before
enrollment and increased use of nitrites in the month
before enrollment. At first glance, it is tempting to
ascribe the role of these variables as surrogates of
general life-style factors, perhaps related to earlier HIV
infection. If this were so, however, one would also
expect associations to be present for opportunistic
infections, which was not the case.

We have previously published a study of antecedent
risk factors in those developing Kaposi’s sarcoma com-
pared with those developing opportunistic infection
which found associations with these variables.!” This
previous study, however, was a retrospective analysis
that compared Kaposi’s sarcoma cases with opportun-
istic infection cases and did not take into consideration
the large number of seropositive but AIDS-free indi-
viduals at risk. Therefore, variables showing a positive
association with Kaposi’s sarcoma in this earlier analysis
could be either risk factors for Kaposi’s sarcoma or
factors protective against other manifestations of
AIDS. Furthermore, specificity for one type of AIDS
manifestation, as found in the present analysis, can
only be detected by studying risk factors for AIDS-
defining illnesses individually. We view the specificity
of the associations for Kaposi’s sarcoma found in the
present analysis as compelling evidence of a real bio-
logical association.

The present data indicate that for homosexual men
in Vancouver, elevated sexual exposure in the primary
AIDS epidemic centers for North America (San Fran-
cisco, Los Angeles, and New York) in the 5 years
before enrollment (roughly the period 1978-1982) was
associated with approximately a fourfold increase in
the risk of Kaposi’s sarcoma. One immediate possibility
is that these men were exposed to a particular strain
of HIV in these areas that is more pathogenic for
Kaposi’s sarcoma. This hypothesis, however, does not
explain the paucity of Kaposi’s sarcoma among AIDS
risk groups other than homosexual men.

It is our view that the most plausible explanation for
the present findings and for the curious epidemiologic
patterns of AIDS-related Kaposi’s sarcoma is the exist-

207

This content downloaded from 142.103.160.110 on Thu, 28 Mar 2013 20:21:09 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

ARCHIBALD ET AL

ence of a sexually transmitted Kaposi’s sarcoma cofac-
tor that increases the likelihood of Kaposi’'s sarcoma
in the presence of HIV infection. We hypothesize that
this cofactor was more prevalent in the primary AIDS
epidemic centers, explaining the higher proportion of
cases with Kaposi’s sarcoma in these areas.>’ As we
have previously speculated,'’ this Kaposi’s sarcoma
cofactor would be sexually transmitted in the same
manner as HIV, but with less efficiency. Thus, changes
in sexual behavior would have had an earlier effect on
spread of the cofactor than on HIV because of the
lower efficiency of transmission. The cofactor would
thus have remained concentrated in the primary AIDS
centers. In this way, men who traveled from a second-
ary epidemic center such as Vancouver to these pri-
mary areas and had increased sexual contact there acted
as a form of migrant group who took on the higher
risk of the centers where the sexual contact occurred.
Such an explanation would also account for the recent
finding by Beral et al® that AIDS-related Kaposi’s
sarcoma in Britain was more common among men
whose likely source of HIV infection was the United
States or Africa.

In a study of a cohort of homosexual men in San
Francisco, Lifson et al’ examined a large number of
variables pertaining to sexual behavior, history of in-
fectious disease, and recreational drug use and found
none that were associated with Kaposi’s sarcoma cases
relative to other AIDS manifestations. These findings
could be explained by the fact that San Francisco was
one of the primary centers of the AIDS epidemic in
North America. If the Kaposi’s sarcoma cofactor was
more prevalent in San Francisco, members of a ho-
mosexual cohort in that city may be more homogene-
ous with respect to exposure to the putative cofactor.
Even so, one would expect individuals with greater
degrees of sexual activity to be more likely to be
exposed to the agent. The Kaposi’s sarcoma cases in
the San Francisco study did have greater numbers of
sexual partners and more frequently engaged in recep-
tive anal intercourse than the non-Kaposi’s sarcoma
cases, but the confidence intervals were broad.® Our
cohort study was conducted in a population from a
secondary AIDS epidemic center. One might therefore
speculate that, in our cohort, there was a greater
heterogeneity in degree of exposure to the putative
Kaposi's sarcoma cofactor and that this exposure took
place mainly in primary epidemic centers. Thus, the
degree of exposure could be measured by the number
of sexual contacts in these primary centers during the
5 years before enrollment.

The association between Kaposi’s sarcoma and ni-
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trite use in our data could be due to a direct biological
effect of nitrites on the development of AIDS-related
Kaposi’s sarcoma, a theory that has been under consid-
eration since the start of the AIDS epidemic.’® It is
also possible that the use of nitrites may enhance
transmission of the Kaposi’s sarcoma cofactor via their
known effects of vasodilation and/or loss of sexual
inhibition."

Evidence from this prospective analysis of risk fac-
tors for Kaposi’s sarcoma in a cohort of homosexual
men supports the theory that Kaposi’s sarcoma has a
sexually transmitted cofactor in addition to HIV. A
similar conclusion has been reached by authors exam-
ining national AIDS surveillance data in the U.S,,
Canada, and Europe.’® The fact that two types of
studies using very different approaches have reached
the same conclusion offers considerable consistency to
this hypothesis.

Acknowledgments

The authors are indebted to colleagues in the AIDS Care Group at
St. Paul’s Hospital and to Bonnie Devlin, Alison Biely, and Laurel
Slaney for research assistance.

References

1. Haverkos HW, Drotman DP, Morgan M. Prevalence of Kaposi’s
sarcoma among patients with AIDS. N Engl ] Med 1985;
312:1518.

2. Des Jarlais DC, Stoneburner R, Thamos P, Friedman SR. De-
clines in proportions of Kaposi’s sarcoma among cases of AIDS
in multiple risk groups in New York city. Lancet 1987;2:1024-
1025.

3. Selik RM, Starcher ET, Curran JW. Opportunistic diseases
reported in AIDS patients: frequencies, associations, and trends.
AIDS 1987;1:175-182.

4. Rutherford GW, Schwarcz SK, Lemp GF, Barnhart JL, Rauch
K], Warner WL, Piland TH, Werdegar D. The epidemiology of
AIDS-related Kaposi’s sarcoma in San Francisco. ] Infect Dis
1989;159:569-572.

5. Beral V, Peterman TA, Berkelman RL, Jaffe HW. Kaposi’s
sarcoma among persons with AIDS: a sexually transmitted in-
fection? Lancet 1990;335:123-127.

6. Couturier E, Ancelle-Park RA, de Vincenzi I, Downs AM,
Brunet JB. Kaposi’s sarcoma as a sexually transmitted disease.
Lancet 1990;335:1105.

7. Schechter MT, Marion SA, Elmslie KD, Ricketts MN, Nault P,
Archibald CP. Geographic and birth cohort associations of
Kaposi's sarcoma among homosexual men in Canada. Am J
Epidemiol 1991;134:485-488.

8. Beral V, Bull D, Jaffe H, Evans B, Gill N, Tillett H, Swerdlow
AJ. Is risk of Kaposi's sarcoma in AIDS patients in Britain
increased if sexual partners came from United States or Africa?
Br Med J 1991;302:624-625.

9. Lifson AR, Darrow WW, Hessol NA, O’Malley PM, Barnhart
JL, Jaffe HW, Rutherford GW. Kaposi’s sarcoma in a cohort of
homosexual and bisexual men. Am ] Epidemiol 1990;131:221-
231.

10. Jeffries E, Willoughby B, Boyko W], Schechter MT, Wiggs B,
Fay S, O’Shaughnessy M. The Vancouver Lymphadenopathy-
AIDS Study. 2. Seroepidemiology of HTLV-III antibody. Can

Epidemiology May 1992, Volume 3 Number 3

This content downloaded from 142.103.160.110 on Thu, 28 Mar 2013 20:21:09 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

11.

12.

13.
14.

SEXUALLY TRANSMITTED COFACTOR FOR KAPOSI'S SARCOMA

Med Assoc ] 1985;132:1373-1377.

Schechter MT, Boyko W], Douglas B, Willoughby B, McLeod
A, Maynard M, Craib KJP, O'Shaughnessy M. The Vancouver
Lymphadenopathy-AIDS Study. 6. HIV seroconversion in a
cohort of homosexual men. Can Med Assoc ] 1986;135:1355-
1360.

Centers for Disease Control. Revision of the CDC surveillance
case definition of acquired immunodeficiency syndrome. Morbid
Mortal Weekly Rep 1987;36 suppl 1S:35-14S.

Kaplan EL, Meier P. Nonparametric estimation from incomplete
observations. ] Am Stat Assoc 1958;53:457-481.

Craib KJP, Schechter MT, Le TN, Montaner JSG, Sestak P,
Douglas B, Weaver MS, McLeod WA, O’Shaughnessy M. Im-
puted and crude estimates of lead time infection in a seroprev-
alent cohort of homosexual men. Poster presentation at VI
International Conference on AIDS, San Francisco, June 20-24,
1990.

Epidemiology May 1992, Volume 3 Number 3

15.

16.
17.

18.

19.

Boyko W], Schechter MT, Craib KJP, Constance P, Nitz R, Fay
S, McLeod A, O’Shaughnessy M. The Vancouver Lymphade-
nopathy-AIDS Study. 5. Antecedent behavioural, clinical and
laboratory findings in patients with AIDS and HIV-seropositive
controls. Can Med Assoc ] 1986;135:881-887.

Cox DR. Regression models and life-tables (with discussion). ]
R Stat Soc 1972;B34:187-220.

Archibald CP, Schechter MT, Craib KJP, Le TN, Douglas B,
Willoughby B, O’Shaughnessy M. Risk factors for Kaposi’s
sarcoma in the Vancouver Lymphadenopathy-AIDS Study. ]
Acquir Immune Defic Syndr 1990;3(suppl 1):S18-S23.
Haverkos HW. Nitrite inhalant abuse and AIDS-related Kaposi’s
sarcoma. ] Acquir Immune Defic Syndr 1990;3(suppl 1):S47-
$50.

Newell GR, Spitz MR, Wilson MB. Nitrite inhalants: historical
perspective. In: Health Hazards of Nitrite Inhalants. NIDA
Research Monograph No. 83, 1987.

209

This content downloaded from 142.103.160.110 on Thu, 28 Mar 2013 20:21:09 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 203
	p. 204
	p. 205
	p. 206
	p. 207
	p. 208
	p. 209

	Issue Table of Contents
	Epidemiology, Vol. 3, No. 3 (May, 1992), pp. 189-276
	Front Matter
	Editorials
	Vitamin C and Reduced Mortality [pp. 189-191]
	What Causes Kaposi's Sarcoma? Inquiring Epidemiologists Want to Know [pp. 191-193]

	Vitamin C Intake and Mortality among a Sample of the United States Population [pp. 194-202]
	Evidence for a Sexually Transmitted Cofactor for AIDS-Related Kaposi's Sarcoma in a Cohort of Homosexual Men [pp. 203-209]
	Bias from Nondifferential but Dependent Misclassification of Exposure and Outcome [pp. 210-215]
	Use and Limitations of Dual Measurements in Correcting for Nondifferential Exposure Misclassification [pp. 216-222]
	Misclassification of Exposure in a Case-Control Study: The Effects of Different Types of Exposure and Different Proxy Respondents in a Study of Pancreatic Cancer [pp. 223-231]
	Incidence of Insulin-Dependent Diabetes Mellitus in Colorado [pp. 232-238]
	The Relation of Computer-Based Measures of Sperm Morphology and Motility to Male Infertility [pp. 239-246]
	Interrelationships of Relative Risks of Birth Defects in Embryonic and Fetal Deaths, in Livebirths, and in All Conceptuses [pp. 247-252]
	Brief Reports
	Forced Expiratory Volume (1 Second) and Lung Cancer Incidence and Mortality [pp. 253-257]
	Mortality among Laboratory Workers Employed at the U.S. Department of Agriculture [pp. 258-262]

	Commentaries
	Is Water Pollution a Cause of Cutaneous Melanoma? [pp. 263-265]
	The Role of Occupational Exposure and Immunodeficiency in B-Cell Malignancies [pp. 266-270]

	Letters to the Editor
	The Bootstrap Method for Standard Errors and Confidence Intervals of the Adjusted Attributable Risk [pp. 271-273]
	Coffee Consumption and Reproductive Failures [pp. 273-274]
	Black-White Differences in Blood Pressure [pp. 274-275]
	Leukemia among Nuclear Workers with Protracted Exposure to Low-Dose Ionizing Radiation [pp. 275-276]

	Back Matter



