
In the industrialized world, deaths from cancer are in- 
creasing at arate which cannot be explained by the aging 
ofthe population [l l .  In theunited States, cancerremains 
the second leading cause of death-22.4% of total deaths 
based on 1988 statistics [2]. Although stomach cancer 
deaths have declined approximately 80% since 1930, 
mortality from cancers of the prostate, breast, and lung 
have increased. 

Most laboratory and epidemiological data suggest that 
approximately three-fourths of all cancers are attribut- 
able to lifestyle factors, such as diet, tobacco use, and 
occupational carcinogen exposure. The most obvious 
association is that between tobacco use and lung cancer: 
it has been estimated that 80% of lung cancers occur in 
smokers [31. Despite efforts at primary prevention, i.e., 
cessation of tobacco exposure, the lung and upper 
aerodigestive tract will harbor approximately 226,000 
new cancer cases in 1992 [2]. When both lung and 
stomach cancer are excluded, cancer incidences in indus- 
trialized nations are still increasing in males over age 45 
[4]. These data suggest that efforts at secondary preven- 
tion strategies, such as chemoprevention, should be 
agressively pursued in addition to primary prevention. 

Cancer chemoprevention may be defined as intervention 
with chemical agents between initiation aid invasion in 
order to halt or slow the carcinogenic process. The testing 
of drugs for this purpose differs from that of testing for 
cancer treatment. The latter involves cancer patients as 
the study population in which increased patient survival 
or decreased tumor size are the endpoints. In contrast, 
cancer chemoprevention trials involve healthy popula- 
tions, although these may be populations at higherrisk for 
cancer, in which cancer incidence reduction is the end- 
point. Since cancer may not develop for 20-30 years, the 
design of clinical chemoprevention trials involves large 
sample populations (tens of thousands), lengthy duration 
and follow-up. and high cost. For example, the National 
Institutes of Health-funded trial to determine the efficacy 
of tamoxifen in preventing breast cancer will involve 
16,000 patients and $68.000.000 IS] .  Several candidate 
chemopreventive agents that block testosterone activity 
in the prostate gland [61 are subject to inany of the same 
trial dilemmas as tamoxifen. 

The use of intermediate biomarkers as surrogate end- 
points may circumvent the long and expensive problems 
in cheinopreventive drug trial design. Intermediate end- 
point bioinarkers as defined here refer to biological 
alterations in tissue (histological, genetic, biochemical, 
proliferative, differentiation-related) occurring prior to 
malignancy. Although none have been validated to date, 
it is hoped that rnodulation of these biomarkers by poten- 
tial chemopreventive agents will correlate with decreased 
cancer incidence. The use of intermediate biomarkers as 

trial endpoints will allow smaller sample populations, 
shoner trials, and less cost. 

This special issue of the Journal of Cellular Biochemistry 
is the second in a series that represents manuscripts from 
conferences sponsored by the Chemoprevention Branch 
of theNational Cancer Institute (NCI). The purpose ofthe 
conferences is to bring together basic and clinical re- 
search scientists to design clinical trial strategies involv- 
ing intermediate biomarkers. In aprevious issue, Supple- 
ment 16G, the idea of intermediate endpoint biomarkers 
as surrogate trial endpoints was introduced, using the 
colon as a representative organ. 

This second issue, Supplement 16H, addresses 
chemoprevention of prostate cancer, the site of the high- 
est incidence of cancer (22%) and the second highest 
cause of cancer deaths (1270) in males in the United 
States. The design of cheinoprevention trials for the 
prostate presents probleins in addition to those enumer- 
ated previously, such ascompeting causes of mortality in 
an older study population and the lack of dependable 
methods for detecting microscopic cancers. In this 
conference, the concept of bioinarkers was expanded to 
include markers of the progression of microscopic to 
clinically relevant prostate cancer. The subject of a third 
special supplemental issue will be chemoprevention of 
bladder cancer. 

The potential benefits of chemoprevention are substan- 
tial. The Chemoprevention Branch, NCI, which has as a 
major objective the development of promising chemical 
agents as chemopreventive drugs for humans, and the 
editors of the Journal of Cellular Biochemistry hope that 
exposure to the ideaof intermediate biomarkers as surro- 
gate endpoints in trials of chemopreventive drugs will 
stiinulate better understanding and research. An addi- 
tional, and possibly more wide-reaching, benefit of re- 
search in this area may be an increased understanding of 
the basic mechanisms of carcinogenesis and tumor pro- 
gression. 
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