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COLON CANCER SCREENING OPTIONS 

TEST 
MEDICARE 

COVERAGE AND 
COST SHARING 

REQUIREMENTS 
(Current Law) 

PROPOSAL BEING 
ENDORSED TODAY / 
MEDICARE REFORM 

PROPOSAL Name Description 

MEDICARE 
COVERAGE AND 
COST SHARING 

REQUIREMENTS 
(Current Law) 

PROPOSAL BEING 
ENDORSED TODAY / 
MEDICARE REFORM 

PROPOSAL 

Fecal Occult 
Blood Test 

Digital exam used to find 
hidden blood in feces. 

Annual exams for 
beneficiaries over 50. 

No cost sharing 
requirement. 

Annual exams for 
beneficiaries over 50. 

No cost sharing 
requirement. 

Flexible 
Sigmoidoscopy 

Flexible tube 60 cm long. 
Allows a view of roughly 
V2 the colon. Can be 
performed by primary 
care physician. 

Exams every four years for 
beneficiaries over 50. 

Deductible and 25 percent 
copayment apply. 

Exams every four years for 
beneficiaries over 50. 

Cost sharing eliminated. 

Colonoscopy Flexible tube allows a 
view of entire colon and 
removes possible cancers. 
Must be performed by a 
specialist. 

Beneficiaries who are not 
high risk may not receive 
this service. 

Exams every two years for 
beneficiaries with a family 
history of colon cancer or 
other high risk factors. 

Deductible and 25 percent 
copayment apply. 

Provides colonoscopy once 
every 10 years to 
beneficiaries over 50. 

Exams every two years for 
those with a family history 
of colon cancer or other 
high risk factors. 

Cost sharing eliminated. 

Screening 
Barium Enema 

Barium sulfate is used to 
inflate and fill the colon, 
allowing clear x-rays to be 
taken. 

Exams every four years for 
individuals over the age of 
50 or every two years for 
beneficiaries at high risk. 

Deductible and 20 percent 
copayment apply. 

Exams every four years for 
individuals over the age of 
50 or every two years for 
beneficiaries at high risk. 

Cost sharing eliminated. 

NOTE: Endorsing this legislative proposal brings Medicare into line with the ACS recommendation on the use 
of colonoscopy as a primary screening device. 
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PRESIDENT WILLIAM JEFFERSON CLINTON 
RADIO ADDRESS ON 

RENEWING OUR FIGHT AGAINST CANCER 
WASHINGTON, DC 

October 6, 2000 

Good morning. Every year, more than 56,000 Americans die from colorectal cancer, and 
another 130,000 are diagnosed with the disease. These are people we know and love: our 
families, our friends, our neighbors. Today I want to talk about our common fight against this 
quiet killer, and what we can do as a nation to save more lives. 

A lot of people are uncomfortable talking about cancer, especially colorectal cancer. 
While all of us can certainly appreciate this reluctance, our silence protects nobody - least of all 
those we love the most. That's why tens of thousands of people, led by Katie Couric, have come 
to Washington this weekend to speak out and rally against colorectal cancer. 

For almost eight years now, Vice President Gore and I have made the fight against cancer 
one of our top priorities. We've nearly doubled funding for cancer research and treatment. 
We've accelerated the approval of cancer drugs, while maintaining the highest standards of 
safety. We've strengthened Medicare to make prevention, screening and clinical trials more 
available and more affordable. And just a few days ago - during Breast Cancer Awareness 
Month - the Senate voted to fund our proposal to provide health coverage to uninsured women 
with breast and cervical cancer. 

Our efforts are paying off. This year, for the first time, cancer deaths in the United States 
are no longer rising. We need to build on that progress by encouraging more early detection and 
treatment. Colorectal cancer is the second-leading cancer killer in America. The good news is 
that - caught soon enough - more than 90% of these cases can be cured. That's why, in 1998, my 
wife Hillary helped launch the first national campaign against colorectal cancer, much as we 
have been working for years to defeat breast cancer. 

Hillary's leadership in promoting more cancer education and research has made a real 
difference in so many lives. Sadly, our family knows all too well the terrible toll that cancer can 
take, and we are doing everything we can to help others avoid that same loss. 

Today, I am announcing several new actions in the war against cancer. First, the National 
Cancer Institute will invest $30 million over the next five years to help doctors expand and 
improve screening procedures for colorectal cancer. We need to address the chronic under-use 
of these life-saving tools, and this new investment will encourage physicians to make regular use 
of the most effective procedures. 

Second, we are launching a new initiative to educate Medicare beneficiaries about the 
importance of regular checkups and cancer screenings. Beginning next year, every senior and 



every American with a disability using Medicare will get a screening reminder - starting with 
one on colorectal cancer - every time they go to their doctor, or use Medicare's toll-free hotline. 

Third, I am urging Congress to pass bipartisan legislation that expands Medicare to 
include more sophisticated colorectal cancer screening tests for people over the age of 50. 
Congress should not adjourn before sending me this legislation. They should also pass my 
proposal to eliminate all cost-sharing requirements for colorectal screening and other preventive 
procedures under Medicare. If we take these steps, we will remove major barriers to older 
Americans getting the preventive care they need. 

And finally, once again, I am calling on Congress to pass a strong, enforceable Patients' 
Bill of Rights, one that assures that cancer patients - and all patients - have access to the 
specialty care they need. It's time to put progress before partisanship, and get people the medical 
care they deserve. 

While the war against cancer is not yet won, we all have reason for new hope. Even as I 
speak, scientists are fast unlocking the secrets of the human genome, and revolutionary 
treatments are sure to follow. As they do, Americans should know that we will do everything 
necessary to safeguard their privacy, and to outlaw genetic discrimination in both employment 
and health insurance. 

In the meantime, we must all stand watch against cancer, even if that means confronting 
- at times - our own worst fears. None of us will ever die of embarrassment, so go to the doctor 
and get that screening done. I did, and it was just fine. Remember, with early detection, quality 
care, love from our families and the grace of God, we can all lead longer, healthier and better 
lives. 

Thank you. 



RISK OF ADVANCED PH0XIMAL NEOPLASMS IN ADULTS ACCORDING TO THE DISTAL COLORECTAL FINDINGS 

R I S K O F A D V A N C E D P R O X I M A L NEOPLASMS I N A S Y M P T O M A T I C A D U L T S 
A C C O R D I N G T O T H E D I S T A L C O L O R E C T A L F I N D I N G S 

THOMAS F. IMPERIALS, M.D., DAVID R. WAGNER, M.S., CHING Y. LIN, B.S., GREGORY N. LARKIN, M.D., 

JAMES D. ROGGE, M.D., AND DAVID F. RANSOHOFF, M.D. 

ABSTRACT 

Background and Mctlwds Tho clinical significance 
of a distal colorectal polyp is uncertain. We deter­
mined the risk of advanced proximal neoplasia, de­
fined as a polyp with villous features, a polyp with 
high-grade dysplasia, or cancer, among persons with 
distal hyperplastic or neoplastic polyps as compared 
with the risk among persons with no distal polyps. 
We analyzed data from 1994 consecutive asympto­
matic adults (age, 50 years or older) who underwent 
colonoscopic screening for the first time between 
September 1995 and December 1998 as part of a pro­
gram sponsored by an employer. The location and 
histologic features of all polyps wsre recorded. Co­
lonoscopy to the level of the cecum was completed 
in 97.0 percent of the patients. 

Results Sixty-one patients (3.1 percent) had ad­
vanced lesions in the distal colon, including 5 with 
cancer, and 50 (2.5 percent) had advanced proximal 
lesions, including 7 with cancer. Twenty-three patients 
with advanced proximal neoplasms (46 percent) had 
no distal polyps. The prevalence of advanced proxi­
mal neoplasia among patients with no distal polyps 
was 1.5 percent (23 cases among 1564 persons; 95 
percent confidence interval, 0.9 to 2.1 percent). Among 
patients with distal hyperplastic polyps, those with 
distal tubular adenomas, and those with advanced 
distal polyps, the prevalence of advanced proximal 
neoplasia was 4.0 percent (8 cases among 201 pa­
tients), 7.1 percent (12 cases among 168 patients), 
and 11.5 percent (7 cases among 61 patients), respec­
tively. The relative risk of advanced proximal neopla­
sia, adjusted for age and sex, was 2.6 for patients 
with distal hyperplastic polyps, 4.0 for those with 
distal tubular adenomas, and 6.7 for those with ad­
vanced distal polyps, as compared with patients who 
had no distal polyps. Older age and male sex were 
associated with an increased risk of advanced proxi­
mal neoplasia (relative risk, 1.3 for every five years of 
age and 3.3 for male sex). 

Conclusions Asymptomatic persons SO years of 
age or older who have polyps in the distal colon are 
more likely to have advanced proximal neoplasia than 
are persons without distal polyps. However, if colon­
oscopic screening is performed only in persons with 
distal polyps, about half the cases of advanced prox­
imal neoplasia will not be detected. (N Engl J Med 
2000;343:169-74.) 
©2000, Mssjechusetts Medical Socioty. 

T 
^ H E clinical significance of distal colorectal 

polyps depends on two factors: whether the 
polyps arc associated with advanced proxi­
mal neoplasms, and whether polyps with 

histologic features of advanced neoplasia (e.g., villous 
features) arc clinically important. Although Strykcr 
ct al. reported that large polyps (>10 mm in diam­
eter) left intact progress to colorectal cancer at a rate 
of about 1 percent per year,1 it is unclear whether 
smaller polyps with histologic features of advanced 
neoplasia have a similar natural history. I f early detec­
tion of such lesions is desirable, then the ability to 
estimate the risk of advanced proximal neoplasia with 
precision may be important both for deciding which 
patients should undergo examination of the proximal 
colon after sigmoidoscopic screening and for evalu­
ating other screening strategies. 

Previous studies of the association between polyps 
in the distal colon and advanced proximal neoplasia 
have lacked control groups of persons with no distal 
abnormalities,2-* making it difficult to identify risk 
factors for advanced proximal neoplasia. Furthermore, 
these studies have varied with respect to features that 
can affect the outcome, including die sample size and 
die criteria for classifying distal lesions (i.e., accord­
ing to their size, number, location, or histologic fea­
tures). Differences in reported risks have led to con­
flicting recommendations for die use of colonoscopy 
according to distal findings, particularly for patients 
with distal tubular adenomas, with important impli­
cations for the case of individual patients as well as 
for guidelines for colorcctal-cancer screening.2 5 

We analyzed data from a large cohort of persons 
at average risk who underwent colonoscopic screen­
ing for colorectal cancer. Our primary objective was 
to dctermLne the relative risk of advanced proximal 
neoplasia in patients with distal polyps, either hyper­
plastic or neoplastic, as compared with persons with 
no distal polyps. A secondary objective was to deter­
mine the risk of large proximal neoplasms (&10 mm 
in diameter) according to the distal findings. 

From the Departmemi of Medicine. Indidn* Univcnicy Medical Center 
and Roudcbash Vcwtam Affsirs Medi«l Center (T.EI., CY.L.); the Indiw-
•polis GMtroenwwlegy Research Fovrndntrao (D.R.W., JD.R.); «nd Eli Lilly 
(G.NX. — jJl in tndlinapolis; and the Dcpirrnieat of Medidne, Univcmty 
of North CsroUm si Chapd Hill. Chspel Hill (D.F.R.). Address reprint re­
quest* to Dr. Impemle at Indiana Univcrtity Medial Center, PivUion of 
Gatfroeirterelof?, 975 W. Witatt St.. UM24, IndimipoUi, IN 46Z02-512L 
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METHODS 
Study Design 

Wc performed A crojs-sectional sLnalysis of consecutive wyrop-
tomitic adults, 50 yews of age or older, who underwent colono­
scopic jcreening for the first time between September 1995 and 
December 1998. The jtudy was approved by tlie institutional re­
view board of Indiana University ar Indianapolis. 

Screening Program 

In September 199S, Eli Lilly, which has id own health insurance 
plan for employees, retirees, and their dependents, began providing 
colonoscopic screening as a benefit. Persons 40 yew of age or 
older receive a brochure about the jcreening program and arc en­
couraged co call a toll-free number for more infomution or to make 
an appointment to be screened. A telephone interview is used to 
establish that persons who call to make an appointment for screen­
ing arc asymptomatic (e.g., they report no visible rectal bleeding, 
no recent change in bowel habits, and no recent or current lower 
abdominal pain) and have no personal history of colorectal can­
cer, colorectal polyps, or inflammatory bowel disease. Thirty-sbt 
board-certified gastroenterologists and colorectal surgeons prac­
ticing in central Indiana participate in the screening program. 

Study Procedures and Definitions 
Polyethylene glycol lavage solution was used for bowel prepa­

ration. Fecal occult-blood testing was not performed before co­
lonoscopic screening, and information on the presence or absence 
of s family history of colorectal cancer and the results of prior 
screening or diagnostic colorectal evaluations was not available, 
since such information is not routinely recorded. 

During colonoscopy, the location and size of all polyps were 
determined before they wen; removed. Pathological specimens were 
evaluated by one of three board-certified pathologists, who clas­
sified polyps according to the criteria established by the World 
Health Organization.6 

For the purpose of our analysis, the boundary between the prox­
imal colon and the distal colon was defined as the junction of the 
splenic flexure and the descending colon, as assessed by the en­
doscopist. In the case of patients with more than one polyp in ei­
ther the proximal or distal segment of the colon, the most advanced 
lesion in that segment was included in the analysis. The size of 
the polyp was estimated cither with the use of open-biopsy forceps 
or on the basis of clinical judgment. 

Distal and proximal findings were categorized as indicating 
normal mucosa (no polyps), hyperplastic polyps, tubular adeno­
mas, or advanced neoplasms. An advanced neoplasm was defined as 
a polyp or polypoid lesion with villous features,» polyp or polypoid 
lesion with high-grade dysplasia, or cancer. Findings such as Upo-
mas, lymphoid aggregates, chronic norupedfic inflammation, and 
inflammatory or juvenile polyps were categorized as indicating nor­
mal mucosa. No specimens were considered to be nondiagnostic. 

Statistical Analysis 
The prevalence of both advanced proximal neoplasms and large 

pro.timal neoplasms was calculated on the basis of the distal co­
lorectal findings. The unadjusted relative risk of each distal and 
proximal finding was calculated for men as compared with women.' 
Multivariate logistic-regression analysis was used to estimate the 
adjusted relative risk of advanced proximal neoplasia and large prox­
imal neoplasms (felO mm in diameter), with the use of age, sex, 
and distal colorectal findings as independent variables.' For each dis­
tal finding, the "number needed to Screen*' was determined. Con­
ceptually similar to the "number needed to treat the number 
needed to screen is the number of persons with a particular distal 
finding who would have to undergo colonoscopy in order to de­
tect one advanced proximal neoplasm. Analyses were performed 
with SPSS for Windows software (version 9.0, SPSS, Chicago). 

RESULTS 

From September 1995 through December 1998, a 
total of 2686 persons underwent colonoscopic screen­

ing. We excluded from the analysis 692 persons who 
were less than 50 years old. The study cohort thus 
consisted of1994 persons. Their mean (±SD) age was 
59.8±8.3 years, and 58,9 percent were men (mean 
age, 59.6±8.3 years). The mean age of the women 
was 60.1±8.4 years. Colonoscopy to the cecum was 
performed in 97.0 percent of patients. 

A total of 12 cancers were detected: 8 in men and 
4 in women; their mean age was 69.8 ±10.0 years. Sev­
en patients had cancers in the proximal portion of the 
colon; in three of the se\-cn, there were associated dis­
tal lesions (adenomas in two patients and a hyperplastic 
polyp in one). Five of the 12 patients had carcinoma in 
situ, 1 had a Dukes' stage A lesion, 4 had Dukes' stage 
E lesions, and 2 had Dukes' stage C lesions.'0 There 
were no deaths related to colonoscopy. One patient 
had a colonic perforation that was managed medical­
ly. Three patients who had bleeding after polypecto­
my went to an urgent care center or emergency room 
for evaluation; none required transfusion or surgery. 

Distal and proximal findings arc shown in Table 1. 
No polyps were present in the distal colon in 78.4 
percent of the patients (mean age, 60.0±8.3 years). 
Hyperplastic polyps, tubular adenomas, and advanced 
neoplasms were present in the distal colon in 10.1 
percent, 8.4 percent, and 3.1 percent of the patients, 
respectively. Men were more likely than women to 
have hyperplastic polyps (unadjusted relative risk, 
1.49; 95 percent confidence interval, 1.12 to 1.97), 
tubular adenomas (unadjusted relative risk, 1,54; 95 
percent confidence interval, 1.13 to 2.11), and ad­
vanced neoplasms (unadjusted relative risk, 2.39; 95 
percent confidence interval, 1.32 to 4.31). 

No polyps were present in the proximal colon in 
84.6 percent of the cohort (mean age, 59.8±8.2 
years) (Table 1). Hyperplastic polyps were present in 
3.6 percent, tubular adenomas in 9.3 percent, and ad­
vanced neoplasms in 2.5 percent. Men were more like­
ly than women to have tubular adenomas (unadjusted 
relative risk, 2.3; 95 percent confidence interval, 1.7 to 
3,2) and advanced neoplasms (unadjusted relative 
risk, 3.7; 95 percent confidence interval, 1.8 to 8.0). 

The prevalence of advanced proximal neoplasia ac­
cording to the findings in the distal colon is shown 
in Table 2. Among the 1564 persons with no distal 
polyps, the prevalence of proximal neoplasia was 1.5 
percent (95 percent confidence interval, 0.9 to 2.1 
percent), and the prevalence increased linearly among 
persons with distal hyperplastic polyps (4.0 percent), 
tubular adenomas (7.1 percent), and advanced neo­
plasms (11.5 percent). The proportions were essen­
tially the same when advanced proximal neoplasms 
and large proximal neoplasms were considered togeth­
er. Twenty-three of the 50 patients with advanced 
proximal neoplasia (46.0 percent) had no polyps in 
the distal colon. Had these 23 patients undergone 
screening sigmoidoscopy, their proximal neoplasms 
would not have been detected, because of the ab­
sence of distal polyps. 

170 • July 20, 2000 
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RISK OF ADVANCED PROXIMAL NEOPUASMS IN ADULTS ACCORDING TO THE DISTAL COLORECTAL FINDINGS 

TABLE 1. FINDINGS IN THE DISTAL AND PROXIMAL COLON 

I N THE COHORT OF 1994 PATIENTS* 

FlNOINQ 

No polyp 
Hyperplaitle polyp 
Tubular adenomi 
Advanced neoplismt 

DISTAL COLON PROXIMAL COLON 

MTtENIS AOE 

no. {%) y' no. 04) 

156-1 (7«,4) 60.0±8.3 

201 (10.1) 59.3-7.4 
16S (8.4) 62.0£9.4 

61 (J,l) 62.2±8.0 

16«6(g4.6) S9.8i8.2 

72 (i.6) 60.6*9.5 
186 (9.3) 62.12:8.8 
50 (2.5) 64.4±8.9 

'Plus-minus values arc medns ±SD. 

tAn advanced neoplasm w»s definsd as a polyp or polypoid lesion with 
villous fcaturw, » polyp or polypoid lesion with high-grade d)-splasi«, or 
cwiccr, 

Table 2 also shows the relative risk of advanced 
proximal neoplasia, adjusted for age and sex, accord­
ing to the distal findings, with patients who had no 
distal polyps serving as die reference group. The mag­
nitude of the risk was related to the histologic fea­
tures of the distal lesion. 

The size of a distal adenoma alone was unrelated 
to the risk of advanced proximal neoplasia. Thirteen 
of 124 patients with distal adenomas that were 1 to 
5 mm in diameter had advanced proximal neoplasia 
(10.5 percent; 95 percent confidence interval, 57 to 
17.3 percent). Advanced proximal lesions were de­
tected in 2 of 72 patients with adenomas that were 
6 to 9 mm in diameter (2.8 percent; 95 percent con­
fidence interval, 0.3 to 6.6 percent) and in 4 of 26 
with distal adenomas that were 10 mm or more in 
diameter (15.4 percent; 95 percent confidence inter­
val, 4.4 to 34.9 percent), respectively. 

The prevalence of large proximal neoplasms ac­
cording to the distal findings is shown in Table 3. 
Despite the small number of patients with large le­

sions, the risk of a large proximal neoplasm was sig­
nificantly associated with die histologic stage of the 
distal lesion (two-tailed P value for trend, 0,02). The 
confidence intervals for the proportions indicate that 
the risk of large proximal neoplasms was greater for 
patients with distal tubular adenomas or advanced 
neoplasms than for those with distal hyperplastic pol­
yps or no distal polyps. Table 3 also shows the ad­
justed relative risk of a large proximal neoplasm ac­
cording to the distal findings, with persons who had 
no distal polyps serving as the reference group. The 
presence of distal neoplasia increased the age- and sex-
adjusted reladve risk of a large proximal neoplasm. 

Multivariate analysis showed that after adjustment 
for sex and distal findings, age was significandy as­
sociated with the risk of advanced proximal neopla­
sia, with a reladve risk of 1.3 (95 percent confidence 
interval, 1.3 to 1.4) for every successive five-year in­
terval between the ages of 50 and 80 years. Like­
wise, male sex, adjusted for age and distal findings, 
increased the risk of advanced proximal neoplasia by 
3.3 (95 percent confidence interval, 1.5 to 7.1). 

DISCUSSION 
If there were a reliable distal marker for clinically 

important proximal neoplasia (i.e., a sentinel lesion) 
or if normal findings in the distal colon were a reli­
able marker for the absence of clinically important 
proximal neoplasia, then sigmoidoscopic examination 
of the distal colon and rectum would help determine 
which persons should undergo examinadon of die 
proximal colon. 

In our study, a polyp of any size or type in the dis­
tal colon was associated with an increased risk of his­
tologically advanced proximal neoplasia. The magni­
tude of the risk was proportional to the histologic 
features of the distal lesion. The risk of a large prox­
imal neoplasm was similarly related to the histologic 
features of polyps in the distal colon. 

T A B U 2. PWEVALENCE OF ADVANCED PROXIMAL NEOPLASMS ACCORDING TO 

THE DISTAL riSDINGS," 

AMUTTEP 
RELATIVE RISK 

DISTAL FINDINCI TOTAL ADVANCED PKOWMAI NWHASM 195% Cl)t 

no. of p«tlents 1%) ng. of potiqrrtj; % (95% CI) 

No polyp 1564 (78.4) 23 1.5 (0.9-2.1) 1.0 
Hypcrplajtic polyp 201 (10,1) 8 4.0 (1.3-«.7) 2.6(1.1-5.9) 
Tubular adenoma 168 (8.4) 12 7.1 (3.2-11.0) 4.0 (1.9-8.3) 
Advunecd neoplasm 61 (3.1) 7 ll.S (3.4-19.S) 6.7(3.2-166) 

*An advanced neoplasm defined as • polyp or polypoid lesion with villous features, t polyp or 
polypoid leiion with high-grade dysplasia, Ot cancer- CI denotes confidence interval. 

tHie relative risk wa» adjusted for igz and sex. Hie group of pitiencs with DO distil polyps was 
the reference group. 
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TABLE 3. PREVALENCE OP LARGE PROXIMAL NEOPLASMS ACCORDING TO 
THE DISTAL FINDINGS.* 

AOjUSttD 
RELATTVS RISK 

DISTAL FINDINO TOTAL LARQE PROXTOIAI. NtOPUiM &5f. Ct)T 

no, of potlsnta no. of potitnu % (95% CI) 

No polyp 1564 17 J.l (0.6-1.6) 1.0 

Hyperplairic polyp 201 4 2.0(0.5-5.0) 1.8 (0.6-5.5) 

Tubulir adenoma 168 7 4.2(1.7-8.4) 2.9 (1.1-7.2) 

Advanced neoplum 61 3 4.0(1.0-13.7) 3.5(1.0-18.0) 

"A Wse ncoplum wu defined JJ a lesion th«t <vas 10 mm or more In diameter. An advanced nco-
plajm wai defined ai a polyp or polypoid lesion mith villous features, a polyp or polypoid lc<ion with 
hi(jh-grtde dysplasia, or cancer. CI denotes confidence interval, 

tThe relative risk was adjusted for »6c and sex. The gfoup of patients v-ith no distil polyps was 
the refefence group. 

Because previous research has suggested that the 
histologic features of distal polyps may be a better 
marker for advanced proximal neoplasia than their 
size11 and because the measurement of a polyp 
through the endoscope may be inaccurate,12 we de­
fined an advanced neoplasm on the basis of histolog­
ic findings instead of size. To make our findings com­
parable with those of other studies, however,2'5 wc 
also considered the relation between distal polyps 
and the combination of histologically advanced neo­
plasms and large tubular adenomas (SslO mm in di­
ameter) in the proximal colon. Because this relation 
was no different from that between distal polyps and 
histologically advanced proximal neoplasms alone, we 
have presented the results only for the definition of 
advanced neoplasm that we consider to be the more 
reliable of the two definitions. 

In addition to distal polyps, we found that age was 
an important predictor of risk. For every five-year in­
terval between the ages of 50 and 80 years, the risk 
of advanced proximal neoplasia increased by 32 per­
cent. Few data are available to assess age as an inde­
pendent risk factor for advanced proximal neoplasia. 
Levin and colleagues found that an age of more than 
65 years was an independent risk factor for advanced 
proximal neoplasia.5 In a study of colonoscopic screen­
ing among 621 asymptomatic persons who were 50 
to 75 years old and who had negative fecal occult-
blood tests, Rex and colleagues found that each five-
year increase in age increased the odds of colonic 
neoplasia of any kind by 1.36.13 

In our study, men were more likely than women 
to have both proximal and distal neoplasms and were 
more than three times as likely to have advanced prox­
imal neoplasms, after adjustment for age and distal 
findings. Although men are known to be at increased 
risk for colorectal neoplasia, the effect of sex apart 
from age and distal findings has been uncertain.11-14 

The prevalence of advanced proximal neoplasia in 
our patients with distal hyperplastic polyps was 4-0 
percent (95 percent confidence interval, 1.3 to 6-7 
percent). Although the 95 percent confidence inter­
val for this estimate overlaps that for persons with 
no distal polyps, the relative risk of a'dvanced proxi­
mal neoplasia, adjusted for age and sex, in patients 
with distal hyperplastic polyps as compared with the 
patients who had no distal polyps was 2.6 (95 per­
cent confidence interval, 1.1 to 5.9). In part because 
of small samples, studies of the risk of proximal neo­
plasia in asymptomatic persons with distal hyperplas­
tic polyps have had inconsistent findings. The risk of 
a proximal neoplasm of any size has ranged from 15 
to 32 percent.15'18 More important, the risk of ad­
vanced proximal neoplasia and the risk of large prox­
imal neoplastic polyps have not been assessed. Otori 
and colleagues found K-ra* mutations in 47 percent 
of hyperplastic polyps, suggesting that they could be 
precursors of neoplasia." In the light of practice guide­
lines suggesting that hyperplastic polyps arc not im­
portant20-21 and the need to consider previous find­
ings in the process of interpreting new data,22 the 
importance of hyperplastic polyps remains uncertain 
and must be clarified by further research. 

The efficiency of sigmoidoscopic screening in de­
tecting proximal lesions can be assessed by calculat­
ing the number needed to screen — that is, the 
number of persons who would have to undergo sig­
moidoscopic screening in order to detect one ad­
vanced proximal neoplasm. As the criterion for per­
forming colonoscopy is relaxed (i.e., from the most 
stringent criterion of an advanced distal neoplasm to 
the criteria of a distal tubular adenoma or advanced 
neoplasm, any distal polyp, and finally, no polyp), tlie 
number needed to screen increases substantially (Ta­
ble 4). However, the proportion of patients with ad­
vanced proximal neoplasia also increases. Further-
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TABLE 4. NUMBER NEEDED TO SORBIN ACCORDING TO THE DISTAL FINDIKG 
USED AS A CRITERJON FOR. COLONOSCOPY.* 

ADVANCED 
PKOXIMAL No. NEEDED 

Dl&TM. FlNtHNC At CITOFION FOB TO SCREEN 
COLONOSCOPY DFTWTW (N-50) 

no. af pntinnts (%) 

195% CI) NO. SCREENED 

Advanced neoplasm 7(14) 9 (5 -25) 61 
Tubular adenoma or advanced neoplasm 19 (38) 12(8-21) 229 
Hyperplistie polyp, rubolir adenoma, or 

advinced ncopl«m 
27 (54) 15 (12-25) 430 Hyperplistie polyp, rubolir adenoma, or 

advinced ncopl«m 
15 (12-25) 

No polyp, hyperplastic polyp, tubular 50 (100) 40 (31-55) 1994 
adenomi. or advanced neoplasm 

40 (31-55) 

*The number needed to screen «the number of pitienti who tiavld have to undergo colonoscopic 
screening in order ro identify one patient with advanced projdmal neoplasia. CI denotes confidence 
interval. 

more, even when colonoscopy is performed for any 
distal polyp, nearly half tlie cases of advanced prox­
imal neoplasia arc missed. These data indicate that a 
substantial proportion of advanced proximal neo­
plasms are not associated -with any distal sentinel le­
sion. Physicians and policy makers could use this in­
formation to determine the appropriate threshold for 
performing a full colonoscopic examination. Although 
our data may be useful for deciding which screening 
techniques arc best, odier information is also impor­
tant, such as the expense and complications of co­
lonoscopy, the 'need for and frequency of repeated 
examinations, coexisting disease in patients undergo­
ing screening, and the natural history of histologi­
cally advanced neoplasms. 

The linutations of our study require comment. De­
spite the colonoscopic screening of 1994 persons, 
only 50 advanced proximal neoplasms were found. 
The small number of advanced and large proximal 
neoplasms precluded certain subgroup analyses. This 
limitation is not unique to our study. Some investiga­
tors have suggested that the size and number of distal 
tubular adenomas may affect the risk of proximal neo­
plasia.2,4 In our srudy, only 12 of die 168 persons 
with distal tubular adenomas had advanced proximal 
neoplasms. The small size of this subgroup precluded 
the detection of any but the largest differences. Fur­
thermore, wc did not find a significant association be­
tween the risk of advanced proximal neoplasia and the 
size of a distal adenoma, in contrast to the results re­
ported by Read and colleagues.2 Yet because the two 
studies had small numbers of patients, with overlap­
ping confidence intervals for each category of lesions, 
the results of the two analyses arc not statistically dif­
ferent. Wide confidence intervals as a result of the 
small numbers of advanced proximal lesions account 
at least in part for the paradox of qualitatively differ­
ent yet statistically similar findings among studies. 

Both in our study and in previous studies, limited 
clinical information was available to supplement the 
endoscopic information provided by the screening 
examinations. Individual risk estimates for advanced 
proximal neoplasia might be derived from such in­
formation as race, body-mass index, tlie presence or 
absence of a family history of colorectal neoplasia, and 
the results of any previous colorectal screening and 
diagnostic tests. Although several groups have inves­
tigated the risk of proximal neoplasia on the basis of 
distal findings alone,2,5'23-36 future studies should eval­
uate the risk by incorporating additional clinical in­
formation. 

In summary, wc found that increasing age, male 
sex, and the presence of polyps in the distal colon 
were independent risk factors for advanced proximal 
neoplasms in persons who were 50 years of age or 
older. Although our results arc consistent with those 
of other studies with respect to the importance of 
advanced distal neoplasms as a marker of proximal 
neoplasia, our findings raise questions about the pos­
sible additional importance of hyperplastic polyps. 
Like other investigators,27'28 wc found that almost half 
the patients with advanced proximal neoplasms had 
no distal lesions. The current strategy of deciding who 
should undergo colonoscopy solely according to the 
findings in the distal colon should be reconsidered. 
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USE OF COLONOSCOPY TO SCREEN ASYMPTOMATIC ADULTS 
FOR COLORECTAL CANCER 

DAVID A. LIEBERMAN, M.D., DAVID G. WEISS, PH.D., JOHN H. BOND, M.D., DENNIS J. AHNEN, M.D., 
HARINDER GAREWAL, M.D., PH.D., AND GREGORIO CHEJFEC, M.D., FOR VETERANS AFFAIRS COOPERATIVE STUDY GROUP 380* 

ABSTRACT 
Background and Methods The role of colonosco­

py in screening for colorectal cancer is uncertain. At 
13 Veterans Affairs medical centers, we performed 
colonoscopy to determine the prevalence and loca­
tion of advanced colonic neoplasms and the risk of 
advanced proximal neoplasia in asymptomatic pa­
tients (age range, 50 to 75 years) with or without distal 
neoplasia. Advanced colonic neoplasia was defined 
as an adenoma that was 10 mm or more in diameter, 
a villous adenoma, an adenoma with high-grade dys­
plasia, or invasive cancer. In patients with more than 
one neoplastic lesion, classification was based on the 
most advanced lesion. 
Results Of 17,732 patients screened for enrollment, 

3196 were enrolled; 3121 of the enrolled patients (97.7 
percent) underwent complete examination of the co­
lon. The mean age of the patients was 62 9 years, 
and 96.8 percent were men. Colonoscopic examina­
tion showed one or more neoplastic lesions in 37.5 
percent of the patients, an adenoma with a diameter 
of at least 10 mm or a villous adenoma in 7.9 percent, 
an adenoma with high-grade dysplasia in 1.6 percent, 
and invasive cancer in 1,0 percent. Of the 1765 pa­
tients with no polyps in the portion of the colon that 
was distal to the splenic flexure, 48 (2.7 percent) had 
advanced proximal neoplasms. Patients with large 
adenomas (5*10 mm) or small adenomas (<10 mm) 
in the distal colon were more likely to have advanced 
proximal neoplasia than were patients with no distal 
adenomas (odds ratios, 3.4 [95 percent confidence 
interval, 1.8 to 6.5] and 2.6195 percent confidence in­
terval, 1.7 to 4.1], respectively). However, 52 percent 
of the 128 patients with advanced proximal neopla­
sia had no distal adenomas. 
Conclusions Colonoscopic screening can detect 

advanced colonic neoplasms in asymptomatic adults. 
Many of these neoplasms would not be detected with 
sigmoidoscopy. (N Engl J Med 2000;343:162-8.) 
©2000, Msssachusetts Medical Society. 

COLORECTAL cancer is the second leading 
cause of death in North America. There is 
evidence that the rate of mortality from co­
lorectal cancer can be reduced by screening 

asymptomatic persons at average risk, beginning at 
the age of 50 years-15 The Preventive Services Task 
Force has endorsed screening with the use of a fecal 
occult-blood test or sigmoidoscopy.6 Colonoscopy is 
generally reserved for patients with positive results of 
screening tests or those with a higher-than-avcragc 
risk of colorectal cancer. A multidisciplinaiy panel of 
experts has recommended that screening with colon­
oscopy be considered for persons at average risk.7 Ex­
perience with colonoscopy as a primary screening pro­
cedure has been limited to a few case series.810 There 
have been no direct comparisons between examina­
tions limited to the distal colon and full colonoscopy 
to determine the potential additional benefit of a full 
examination in asymptomatic persons. 

Wc conducted a study to determine risk factors 
for neoplastic lesions with a diameter of 10 mm or 
more in asymptomatic persons between the ages of 
50 and 75 years. Patients enrolled in the study un­
derwent colonoscopic examination, during which all 
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sity, Portland Veterans Affairs Medical Center, P3-GI, P.O. Boot 1034, Port-
lajad, OR. 97207. 
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polypoid lesions were removed and evaluated histo­
logically. The purpose of the study was to determine 
the prevalence and location of colonic neoplasia in 
asymptomatic patients, the risk of proximal advanced 
neoplasia in patients with and ia those without neo­
plasia in the distal colon, and the likelihood that ad­
vanced proximal neoplasia would be detected on the 
basis of the presence of an adenoma in the distal colon. 

METHODS 
Patients 

The study protocol was approved by a central human-rightj 
committee and by the corresponding committee at each partiei-
pating center. Patients were enrolled in the study between Fcbni-
ary 1994 and January 1997. They were recruited from 13 Veterans 
Affairs medical centers, representing each major region of the Unit­
ed States. Patients were recruited in one of three ways: by random 
selection from the eenter's clinie list on the basis of age, by the se­
lection of asymptomatic patients referred for screening sigmoid­
oscopy, and by advertisement for padents with a family history of 
colorectal cancer. Ovcrsampling for patients who had one or more 
Crst-dcgrcc relatives with colorectal cancer was performed in or­
der to have an adequate number of patients with a lamily history 
in the sample. 

A study nurse asked each patient to complete a brief question­
naire designed to determine eligibility for the study. Patients were 
excluded if they reported symptoms of lower gastrointestinal tract 
disease, including rectal bleeding, on more than one occasion in the 
previous six months, a marked change in bowel habits, or lower 
abdominal pain that would notmally require medical evaluation. 
Other exclusion criteria were current participation in other stud­
ies, a history of discaisc of the colon (colitis, polyps, or cancer) or 
colonic surgery, a colonic cxaminarion within the previous 10 years 
(sigmoidoscopy, colonoscopy, or barium enema), a medical con­
dition that could increase the risk associated with colonoscopy (ac­
tive cardiac or pulmonary disease or other serious disease) or that 
would preclude a benefit from colonoscopic screening (cancer or 
any terminal iJUncsj), a prosthetic heart valve, anticoagulant therapy, 
nonmedical problems (psychiatric disorders, lack of transporta­
tion, homelessness Or lack of support at home, or excessive use of 
alcohol), and a need for special precautions in performing colon­
oscopy (i.e., antibiotic prophylaxis). In addition, women of child-
bearing potential were excluded. 

Study Protocol 

Eligible persons who provided informed consent completed de­
tailed questionnaires that covered diet, phpical activity, drug use, 
and family history of cancer. A physical examination was performed, 
and laboratory studies were ordered to evaluate coagulation. The 
patients received a polyethylene glycol-bascd electrolyte solution 
for bowel preparation, along with instructions for use. A com­
plete colonoscopic examination was performed while the patients 
were under conscious sedation with an intravenous agent All ex­
aminations were performed at the participating centers by the study 
investigators, who were selected because of their extensive expe­
rience with colonoscopy. During the examination, the location and 
size of all polypoid lesions were noted by study nuncs. The size 
of each polyp was estimated with the use of an open-biopsy forceps, 
which is 7 mm in diameter. Investigators were required to provide 
photographic documentation of cecal landmarks and of all polyps 
and other important lesions. 

If the colonoscopic examination was incomplete because of 
problems with bowel preparation or failure to reach the cecum, 
the patient was asked to return for a second attempt. If a complete 
examination was performed within six months after the first at­
tempt, a complete examination was reported, and the combined re­
sults of the two examinations were included in the analysis. If the 
second examination was also incomplete, the results were exclud­

ed from the analysts. If the patient underwent surgery within six 
months after the initial examination and if the resected specimen 
could be evaluated, then a complete examination w w repotted, and 
the results were included in the analysis. 

Histologic Evaluation 

All retrieved polypoid lesions were sent to local pathology lab­
oratories for histologic evaluation. Slides were sent to a designated 
expert in pathology at the Veterans Affairs Medical Center in Hines, 
Illinois, for an independent, blinded review. When there was agree­
ment between the local pathologist and the pathologist at the co­
ordinating center, a final pathological classificition was made. When 
there was disagreement, the slides were sent to a pathologist at the 
Veterans Affairs medical center in Minneapolis or in Portland, OP 
egon. The results of the third review were used ro dassily the lesion. 

Patients were classified on the basis of their most advanced le­
sion in order to determine the prevalence of pathological features. 
For example, a patient who had a villous adenoma and a tubular 
adenoma was classified as having i villous adenoma. The most ad­
vanced lesions in the entire colon, distal colon, and proximal co­
lon were determined. Patients were classified separately according 
to the number of adenomas in the distal colon and the number in 
the entire colon. The distal colon was defined as the rectum, sig­
moid, and descending colon up to but not including the splenic 
flexure. The proximal colon was defined as the splenic flexure and 
other, more proximal portions of the colon. The risk of proximal 
neoplasia associated with distal colonic lesions was determined. 

Advanced colonic neoplasia was defined as an adenoma with a 
diameter of 10 mm or more, a villous adenoma (i.e., at least 25 
percent villous), an adenoma with high-grade dysplasia, or invasive 
cancer. Patients with intramucosal carcinoma or carcinoma in situ 
were classified as having high-grade dysplasia. Cancer was defined as 
the invasion of malignant cells beyond the muscularis mucosa. 

Statistical Analysis 

Data-base management and all statistical analyses were per­
formed with SAS software (SAS Institute, Cary, N.C.). Rates and 
proportions were calculated for categorical data, and means and 
standard errors for continuous data. Li addition, standard logistic-
regression methods were used to calculate odds ratios for advanced 
neoplasia, with 95 percent confidence intervals." Odds ratios were 
adjusted for age and family history of cancer in analyses of the 
risk of advanced neoplasia in the distal and proximal colon. 

RESULTS 
A total of 17,732 patients were screened for en­

rollment in the study, and 3196 eligible patients were 
enrolled. Selected demographic characteristics of the 
study population arc shown in Table 1. The propor­
tion of patients who were recruited by random selec­
tion from clinic lists was 48.8 percent; 45.0 percent 
of the patients had been referred for sigmoidoscopy, 
and 6.2 percent had responded to the advertisement 
for patients with a family history of colorectal can­
cer. The prevalence of a family history of colorectal 
cancer (one or more affected first-degree relatives) was 
13.9 percent in the final study population but 8.2 
percent in the overall group of patients who were 
randomly selected from clinic patients, with the dif­
ference due to oversampling. The most frequendy re­
ported reasons for exclusion are shown in Table 2. A 
total of 1463 patients met the criteria for enrollment 
but declined to participate. 

Colonoscopy was completed to the cecum in 3121 
of the 3196 patients (97.7 percent). In 14 patients. 
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TABtg 1. CHAMCTEMSTICS OP THE 3121 PATTENTJ. 

VAKJABUE 

Ape — yr 
Mem iSE 
50-59 yr — no. (*) 
60-69 yr — no. (%) 
>69 yr — no. (%) 

Mile sex — no. (%) 
Rjec — no. (X) 

White 
Other 

Family history of coloreeta) cancer 
— no./total no, (%)' 

Final study popvlatinn 
All patients randomly jelccccd from 

clinie lists 
Recruitment method — no. (X) 

Random selection from clinic lists 
Svf.moidoseopy referral 
Advertisement for patients with femily 

history* 

VALUE 

62.92:0.13 
1044(33.5) 
1481 (47.5) 
596(19.1) 

3021 (96.8) 

2609 (83.6) 
S12 (16.4) 

434/3121 (13.9) 
462/5617 (8.2) 

1524 (48.8) 
U04 (45.0) 
193 (6.2) 

•A family history of colorectal cancer was defined as one 
or more affceted first-degree relatives, 

TABLE 3. COLONOSCOPIC FINDINGS ACCOFJOINC TO 
THE MOST ADVANCED LESION. 

TABLE 2. REASONS IOR EXCLUSION FROM THK STUDY. 

No. OF 
REASON FOR EttlUStON* PATIEKTS 

Colonic examination in previous 10 yr $486 
History of colon disease 2221 
Serious medical disordert IQSTf 
Anticoagulation therapy 7 1 2 

Nonmedical problcmi 433 
Age (<50 yr or 5<7S yr) 397 
Participation in other studies 296 
Need for antibiotic prophylaxis 167 
Prosthetic heart vata 48 
Childbearing age 8 
Declimed dink survey 2346 
Patients who met inclusion criteria but declined 1463 

partidpadon 

•Some patients were excluded for more than one reason. 

tSerious medica) disorders included disorders that could 
incrasc the risk associated tvith colonoscopy (e.g., active 
cardiac or pulmonary disease or other serious disease) or that 
would preclude a benefit from colonoscopic screening (can­
cer or any terminal illness). 

^Nonmedical problems included psychiatric disotders, lack 
of transportation, homelessness or lack of support at home, 
and excessive use of alcohol. 

more than one procedure was required to complete 
the examination. Patients were classified on the basis 
of the most advanced lesion found in the colon (Ta­
ble 3). A total of 1441 patients (46.2 percent) had 
no polypoid lesions. In the other 1680 patients (53.8 
percent), a total of 5218 polyps were removed. In 

FlNDWC NO. OF PATTEFfTS (%> 

No polyps 1441 (46.2) 
Nonadenotnatous lesion 118 (3.8) 

Hyperplastic polyp 391 (12,5) 
TUbular adenoma 

<10 mm 842 (27,0) 
1 or 2 687 
3 or 4 112 
*5 43 

JelO mm 155(5.0) 
Villous adenomi* 

<10 mm 24 (0.8) 
S'lO mm 69 (2.2) 

High-grade dysplasia 
11 (0.4) •C10 mm 11 (0.4) 

selO mm 40(1.3) 
Invasive cancer 30 (1.0) 

*A villous adenoma was defined as a lesion that was at least 
25 pen;ent villous. 

391 patients (12.S percent), the most advanced le­
sions were hyperplastic polyps. In 118 patients (3.S 
percent), biopsy of what appeared to be a polyp re­
vealed either normal mucosa or nonpolypoid, mis­
cellaneous findings. In all, 62,5 percent of the patients 
had no evidence of neoplasia. 

A total of 1171 patients had one or more adeno­
mas of any type or invasive cancer (37.5 percent). In 
842 patients, the most important finding was a tu­
bular adenoma that was less than 10 mm in diameter. 
Of these patients, 687 had one or two adenomas, 112 
had three or four, and 43 had five or more. 

Advanced disease (defined as an adenoma with a 
diameter of at least 10 mm, or villous features, high-
grade dysplasia, or invasive cancer) was present in 329 
patients (10.5 percent). In 155 padents (5.0 percent), 
the most advanced lesions were large tubular adeno­
mas (^10 mm). Ninety-three patients (3.0 percent) 
had adenomas with villous features, 51 (1.6 percent) 
had adenomas with high-grade dysplasia, and 30 (1.0 
percent) had invasive cancer. Among the patients with 
cancer, the stage was T l NO in nine patients, T2N0 in 
six, and T3N0 in seven; six patients had nodal involve­
ment ( N l or N2), and two had metastatic disease. 

The most advanced lesions in the distal colon and 
in the proximal colon were identified separately for 
each patient (Table 4). In the primary analysis, the dis­
tal colon was defined as the rectum and the sigmoid 
and descending colon. According to this definition, 
228 patients (7.3 percent) had advanced disease in the 
distal colon (i.e., distal to the splenic flexure) and 128 
(4.1 percent) had advanced disease in the proximal 
colon. We also determined the prevalence of advanced 
disease in the distal colon defined as only the rectum 
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TABLE 4. PREVALFNCE AND LOCATION OP ADVAKCED NtopLAsiA. 

DirttimoN OF DISTAL COLON AOVANCIO NEOPLASIA 

DISTAL MAXIMAL 

ADVANCeO NeOHAJIA WITX 
DLSTAt ADENOMA 

TOTAL* PHOXIMAU 

no. of pailiintsrtotpl no, (%) 

Rectum and sigmoid colon 188/3121(6,0) 169/3121 (5.4) 224/329 (68,1) 64/169 (37.9) 
Rectum and sigmoid and 228/3121 (7.3) 128/3121 (4,1) 263/329 (79.9) 62/128 (48.4) 

descending colon 

•tbtal refers to all patienta with advanced neoplasia who had adenomas in the distal colon. 

tProximal tefers to all patients with advanced proximal neoplasia who had adenomas in the distal 
colon. 

and sigmoid colon. With the more restricted defini­
tion, 188 (6.0 percent) had advanced disease in the 
distal colon, and 169 (5.4 percent) had advanced dis­
ease in the proximal colon. 

The likelihood that advanced proximal neoplasia 
would be detected on examination of the distal colon 
was determined by noting the presence or absence 
of an adenoma in the portion of the colon that was 
distal to the splenic flexure (Table 4). Among the pa­
tients with advanced proximal neoplasia, 48.4 percent 
(62 of 128) had at least one adenoma in the distal 
colon, and 14.1 percent (18 of 128) had large adeno­
mas (3*10 mm in diameter) in the distal colon. With 
the distal colon defined as the rectum plus the sigmoid 
colon, only 37.9 percent of the patients with advanced 
proximal neoplasia (64 of 169) had a distal adenoma. 

Among the patients with no adenomas distal to 
the splenic flexure, 2.7 percent had advanced proxi­
mal neoplasia. These patients served as the reference 
group in an analysis of the risk of advanced proximal 
neoplasia according to the distal findings. The odds 
ratios (with 95 percent confidence intervals), adjusted 
for age and the presence or absence of a family his­
tory of colorectal cancer, are shown in Table 5, accord­
ing to the two definitions of the distal colon. The pa­
tients with distal hyperplastic polyps did not have a 
higher risk of advanced proximal neoplasia than the 
patients without distal polyps. However, the patients 
with small or large adenomas in the distal colon had 
a significantly increased risk of advanced proximal 
neoplasia: odds ratio for patients with small adenomas, 
2.6 (95 percent confidence interval, 1.7 to 4.1); odds 
ratio for patients with large adenomas, 3.4 (95 per­
cent confidence interval, 1.8 to 6.5). Among patients 
with small tubular adenomas (<10 mm in diameter) 
in the distal colon, the presence of one or two ade­
nomas was significantly associated with an elevated 
risk of proximal advanced neoplasia, but the pres­
ence of a larger number of adenomas did not further 
increase the risk. When the distal colon was defined 
as the rectum and sigmoid colon, the presence of 

distal adenomas, whether small or large, was still as­
sociated with an increased risk of advanced proximal 
neoplasia. The odds ratio for proximal advanced neo­
plasia was higher for the patients with distal villous 
adenomas (4.7; 95 percent confidence interval, 2.1 to 
10,4) than for the patients with distal tubular adeno­
mas (2.6; 95 percent confidence interval, 1.7 to 4 0), 
but the difference was not statistically significant. 

The effect of age on the prevalence of advanced 
neoplasia was assessed as an independent variable. 
The prevalence of advanced neoplasia increased from 
5.7 percent in die youngest patients (50 to 59 years 
old) to 13 percent in the oldest patients (70 to 75 
years old). There was a trend toward an increased 
prevalence of advanced proximal neoplasia with age 
(P<0.001): the prevalence was 2 percent for patients 
who were 50 to 59 years old, 4.9 percent for those 
60 to 69 years old, and 5.9 percent for those 70 to 
75 years old. 

There were no differences in the rates of advanced 
neoplasia according to the method used to recruit 
patients (T=0.32). Patients with a family history of 
colorectal cancer who were recruited by any of the 
three methods had a higher age-adjusted risk of ad­
vanced neoplasia than patients with no family history 
(14.3 percent vs. 9.9 percent; odds ratio, 1.5; 95 per­
cent confidence interval, 1.1 to 2.0). 

Ten patients (0,3 percent) had serious complica­
tions during or immediately after colonoscopy: six 
patients had gastrointestinal bleeding that required 
hospitalization, and one each had a myocardial infarc­
tion, a cerebrovascular accident. Former's gangrene 
that required hospitalization, and thrombophlebitis. 
Three patients died within 30 days after colonosco­
py; none of the deaths were direcdy related to the 
procedure. There were no perforations, 

DISCUSSION 
We evaluated the use of colonoscopy as a primary 

screening procedure in a large number of asympto­
matic adults. The combined prevalence of invasive 

Volume 343 Number 3 165 



1 / 

The New England Journal of Medicine 

T A B « 5. BJGK OF ADVANCED PROXIMAL NEOPLASIA ACCOMHNO To 
THE DISTAL FINDINGS. 

DISTAL FlNWNa 

Distil colon defined as rectum and sigmoid 
and descending colon 

No polypi 
• Hyperplastic lesion 
Adenoma 

<10 mm 
^10 mm 

High •grade dysplasia 
InvRsiw cancer 
Histologic features 

Tlibular adenoma 
Any size 
<10 mm 
ŝ lO mm 

Villous adenoma 
No. of small tubular adenomas {<10 mm) 

1 or 2 
3 or 4 
*5 

TOTAL NO. 1%) WTTH ADVANCED 
No. PROXIMAL N(O»LASIA* 

'Patient* with nonadenomatow lesions were excluded. 

tCI denotes confidence interval. 

ODD« RATIO 
195* Cllt 

1765 48 (2,7) 1.0 
464 )3<2.S) 1.1 (0,6-2,1) 

561 38 (6.8) 2,6 (1.7-41) 
151 14 (9.3) 3.4(1.8-6.5) 
35 4(11,4) 4.5 (1.5-13.4) 
24 6 (25,0) 9.8 (3.6-26.4) 

648 44 (6.8) 2,6 (1.7-4.0) 
543 3S (6.4) 2.5(1.6-3.9) 
105 9 (8.6) 3.2 (1.5-6.8) 
64 8(12.5) 4.7 (2.1-10.4) 

499 31 (6.2) 2.6 (1.6-4.2) 
37 4 (10,8) 4.4(1,5-13,1) 
7 0 

Dist i l colon dcGned as rectum and sigmoid 
colon 

No polyps 

Dist i l colon dcGned as rectum and sigmoid 
colon 

No polyps 1912 71 (3.7) 1.0 
Hyperplastic lesion 
Adenoma 

<10 mm 

489 25(5.1) 1.5 (0.9-2.4) Hyperplastic lesion 
Adenoma 

<10 mm 426 37 (8.7) 2.4(1.6-3.7) 
t*10 mm 128 17(13.3) 3.6(2.0-6.3) 

High-grade dysplasia 30 4(13.3) 3.8(1.3-11,3) 
Invasive cancer 18 6(33.3) 11.4 (4.1-31,7) 
Histologic features 

Tubular adenoma 

6(33.3) 11.4 (4.1-31,7) 
Histologic features 

Tubular adenoma 
Any .die 501 47 (9.4) 2,6 (1.8-3.9) 
<10 mm 414 36 (8.7) 2.5(1.6-3.7) 
f»10 mm 87 11 (12.6) 3.4(1.7-6.7) 

Villous adenomi 53 7(13.2) 3.5 (1.5-8.1) 
No. of small tubular adenomas (<10 mm) 

l o r 2 394 34 (8.6) 2.4(1.6-3.7) 
3 or 4 16 2 (12.5) 3.7 (0.8-16.7) 
S-5 4 0 — 

cancer and adenoma with high-grade dysplasia was 
2.6 percent. Most of the patients with cancer (73.3 
percent) were identified before there was nodal in­
volvement or distal spread and were therefore candi­
dates for curative treatment. These data suggest that 
screening with colonoscopy in asymptomatic men can 
detect early and potentially curable advanced neopla­
sia. In the National Polyp Study,12 patients who un­
derwent colonoscopy, with the removal of all polyps, 
had a lower incidence of colorectal cancer during six 
years of follow-up than did the reference populations. 
Although our study was not designed to determine 
whether colonoscopic screening would reduce the rate 
of mortality from colorectal cancer, the results indi­
cate that many cases of advanced neoplasia would be 
detected as part of a colonoscopic screening program. 

Our findings can be used to determine the yield 
of a screening examination limited to the distal co­

lon. There has been controversy about the importance 
of detecting small adenomas (<10 mm in diameter) 
in the distal colon W In our study, all patients were 
asymptomatic and underwent fall colonoscopy, irre­
spective of the findings in the distal colon- Patients 
with no polyps of any kind in the rectum or sigmoid 
or descending colon had a risk of advanced proximal 
neoplasia of 2.7 percent. Among patients with no pol­
yps in the rectum or sigmoid colon, the prevalence 
of advanced proximal neoplasia was 3.7 percent. The 
risk of proximal advanced neoplasia increased signif­
icantly with age. Patients with distal hyperplastic pol­
yps had a risk of advanced proximal neoplasia that was 
similar to the risk among patients with no polyps. 
However, patients with distal adenomas of any size 
had a higher risk of advanced proximal neoplasia than 
patients with no distal adenomas. 

We determined the prevalence of advanced proxi-
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mal neoplasia in asymptomatic padents and the like­
lihood that such patients would have any adenomas 
in the distal colon (Table 4). When the distal colon 
was defined as the rectum and the sigmoid and de­
scending colon, 48.4 percent of the patients with ad­
vanced proximal neoplasia had adenomas in the dis­
tal colon. When the distal colon was defined as the 
rectum and sigmoid colon, only 37.9 percent of the 
padents with proximal advanced neoplasia had distal 
advanced neoplasia. Therefore, the majority of ad­
vanced proximal neoplasms would not have been de­
tected if the distal colon had been examined either 
to the junction of the sigmoid colon and the descend­
ing colon or to the splenic flexure. 

These data can be interpreted in two ways. Exam­
ination of the distal colon to the splenic flexure, fol­
lowed by full colonoscopy if an adenoma of any size 
had been found, would have identified the 79.9 per­
cent of patients with advanced neoplasia. However, if 
the distal colon had been examined only to the junc­
tion of the descending colon and the sigmoid colon, 
then the advanced neoplasia in 31.9 percent of the 
patients would not have been detected. Failure to de­
tect advanced neoplasia may be more likely in older 
patients than in younger patients, since the prevalence 
of advanced proximal disease increases with age. 

Our study population included a disproportion­
ately large number of patients who had one or more 
first-degree relatives with colorectal cancer. These pa­
tients had an increased age-adjusted risk of advanced 
neoplasia, a finding that is consistent with the results 
of other studies.20 2 4 These data support the recom­
mendation of an expert panel that colonoscopy be 
offered to such patients.'' 

Our study has several important limitations. First, 
the results arc applicable only to men. There is con­
siderable evidence that men have higher age-adjust­
ed rates of cancer than women." In addition, a def­
inition of the distal colon that includes the left colon 
to the splenic flexure may not reflect the actual depth 
of insertion of a sigmoidoscope. Therefore, we de­
termined the yield of an examination that reached 
the junction of the sigmoid colon and the descend­
ing colon. Our data demonstrate that a more extensive 
examination of the colon leads to a higher rate of de­
tection of advanced neoplasia. Finally, the effective­
ness of colonoscopy depends on the expertise of the 
endoscopist.21 In our study, all the endoscopists had 
substantial experience with colonoscopy, as reflected 
by the high rate of successful cecal intubation. The 
results of examinations performed by less experienced 
endoscopists may be different. 

We believe that the use of colonoscopy to screen 
asymptomatic men for colorectal cancer is feasible 
and that such screening can identify patients with 
advanced neoplasia who may benefit from the detec­
tion and removal of the lesions. The majority of ad­
vanced lesions are distal to the splenic flexure. How­

ever, our data show that more than half the cases of 
advanced proximal neoplasia would not be detected 
with sigmoidoscopy to the splenic flexure. Patients 
with distal adenomas of any size have a higher risk of 
advanced proximal neoplasia than patients with no 
distal adenomas. In the group of patients in our study 
who had no distal adenomas, 2.7 percent had ad­
vanced proximal lesions, which would not have been 
detected with sigmoidoscopy alone. It remains to be 
determined whether a full colonic examination will 
lead to a greater reduction in the rate of mortality from 
colorectal cancer than other methods of screening. 

Supported by a grant from the Veterans Affairs Cooperative Studies 
Program. 

APPENDIX 
The following persons participated In Veterans Affair! Study Group 380; 

Data Monitoring Jttanl— B. Levin (chairman), CR. Boland, M. Brown, 
P.. Burt, R.B. D'Agosrino, and D.K. Rex; Exautire Ommittn — S. Prin-
dh-illc (special consultant, Denver), A. Schatzfcin (Bethcsda. Md ), W. Wil-
Ictt (Boston), and J.F. Collins (Perry Point. Md.); planning CeMminte — 
J. Selby and C. Quesenberry; Vtteran.' Ajfxirs Coopcmtivt Program Office 
— J.R.. Feussner, D. Deykin, and P. Huang. 

Study ptrsonntt — DsJlw. M- Prcbis; Denver. S. Frederick and B. 
Ciminellij Durham, N-C: C. Rose, M.J. Timmins, and R. Smith; Hines, 
111,: S. O'ConncU; Kanjas Ciry, Mo.: R. Corbett; Long Beach, Calif.: S. 
Van Schoick, C. Nordin, E. Dumitrescu, B. Bagnol, and M. Du; Minneap­
olis: S. Sehwarti; Palo Alto, Calif.: D. Tizerj Phoeniic, Ajrii.: R,. Sinowski 
and S. Medlin; Portland, Oreg.i M. Gamud; San FnncisCo: S. Woodfotd; 
Tucson, Ariz.: P. Martinez; White River Junction, Vt.: L. Miraldi; study 
chairmtm's office — M. Sutton; Vrtrmnf Affirm C<upemtin Studies f n -
jp-am Ccerdinatuig Center— B, Calvert, J. Collins, C. Crigler, M. Lee, JR.. 
Ortiz, and E. Spcnce; untml laboratory (TUcjon, Ariz.): L. Ramsey, 
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PRESIDENT CLINTON LAUNCHES NEW EFFORT TO FIGHT C O L O R E C T A L CANCER 
October 6, 2000 

Today, in his weekly radio address, President Clinton will join with cancer advocates from across the 
country to launch a new effort to fight colorectal cancer, encourage all Americans over the age of 50 
to receive their annual colorectal cancer screening, and celebrate Breast Cancer Awareness Month. 
Today, the President will announce that the National Cancer Institute will invest $30 million over the 
next five years to help doctors expand and improve screening procedures for colorectal cancer and 
address the chronic under-use of these life-saving tools. He will also launch new efforts to educate 
all Medicare beneficiaries about the importance of preventive care. Finally, the President will 
encourage the Congress to remove major barriers facing older Americans and people with disabilities 
seeking preventive care under Medicare, challenging them to pass legislation expanding Medicare to 
include more sophisticated colorectal cancer screening tests for people over 50 and the 
Administration's budget proposal to eliminate all cost-sharing requirements for colorectal screening 
and other preventive procedures under Medicare. 

COLORECTAL CANCER KILLS THOUSANDS OF AMERICANS EACH YEAR. Although 
death rates from colorectal cancer are at their lowest point in decades and the risk of developing this 
disease continues to decline, research demonstrates that more needs to be done. 

• Colorectal cancer is the second leading cancer killer in the United States. An estimated 
130,000 new cases and 56,000 deaths from colorectal cancer are expected in 2000. Americans 
spend $5 billion a year on treatments for colorectal cancer, which is the second most expensive 
cancer to treat after prostate cancer. 

• Timely screening for colorectal cancer saves lives. Early colorectal cancer is a curable disease. 
Because colorectal cancers grow slowly, early detection significantly increases survival. When 
detected early, the five year survival rate is 90 percent; however, less than 40 percent of 
colorectal cancers are discovered at that stage. After the cancer has spread, the five year survival 
rate drops to 65 percent. 

Recent evidence indicates that aggressive screening of individuals at risk for colon cancer 
increases the likelihood of early detection by over 50 percent. There is excellent evidence 
that regular screening for colorectal cancer saves lives. People over the age of 50 should have a 
simple stool blood test once a year. They should also have a sigmoidoscopy or a colonoscopy 
every 5 to 10 years. Recent research, although not conclusive, indicates that using colonoscopies 
to screen individuals over the age of 50 for colon cancer rather than flexible sigmoidoscopy may 
identify polyps that would otherwise go undetected over half of asymptomatic patients. 
However, Medicare does not currently reimburse physicians for colonoscopies unless the patient 
has a family history of colon cancer or is otherwise at risk. 

Screening rates for colorectal cancer are dangerously low, and rates decrease as individuals 
age. Studies indicate that less than 40 percent of adults over the age of 50 have ever had a 
sigmoidoscopy. In addition, a recent GAO report indicates that even though Medicare covers 
colorectal screenings, the use of these tests remains dangerously low. For example, fecal occult 
blood tests, the least invasive of the screening tests, are supposed to be provided once a year to 
Americans over the age of 50 - but less than 10 percent of Medicare beneficiaries received this 
test in 1999. 



• Barriers to proper screening include a lack of patient and provider awareness. A 1997 
study indicated that many primary care physicians do not appropriately screen patients for 
colorectal cancer because of concerns about the effectiveness of screening and misconceptions 
about patients' willingness to be screened. In addition, many patients are concerned that the 
screening exam might be unpleasant and are embarrassed to discuss the tests with their 
physicians. 

STRONG NEW ACTION TO FIGHT COLORECTAL CANCER. Today, the President will 
join cancer advocates from across the country in urging all Americans over 50 to go for colorectal 
cancer screening and launch a new effort to improve prevention, screening, and treatment of this 
disease. The President will: 

• Announce new Federal investment of $30 million to help doctors expand and improve 
screening procedures for colorectal cancer and address the chronic under-use of these 
screenings. The President will announce that the National Cancer Institute will invest $30 
million over the next five years to determine best practices for treatment of colorectal cancer, 
assess why health care providers are underutilizing screening procedures, and develop new ways 
to encourage health care providers to use the most effective screening tools available. In 
addition, NCI, together with the Agency for Healthcare Research and Quality, will initiate an 
expedited review of the advisability of using of colonoscopy as an early screening device. 

• Announce new efforts to educate Medicare beneficiaries about the importance of preventive 
care. Beginning next March, Medicare beneficiaries will receive reminders about the importance 
of colorectal cancer screenings and other preventive services, in addition to the information on 
mammography and influenza they already receive, on the Statement of Benefits sent to them 
every time they use a Medicare service. In addition, Medicare's toll-free hotline will 
automatically remind seniors about the importance of preventive care when they call for 
information on their benefits. 1800 MEDICARE gets over 200,000 calls each month. 

• Challenge the Congress to eliminate barriers to Medicare beneficiaries seeking preventive 
services. Today, the President will endorse bipartisan legislation to provide Medicare 
reimbursement for colonoscopies provided once every 10 years to beneficiaries over 50. This 
legislation, estimated to cost $200 million over 10 years by CBO, ensures that Medicare coverage 
policies are in-line with the latest medical research. Although this proposal does not mandate a 
particular screening schedule, it ensures that physicians have the option to provide these 
enhanced screening services. The President will also challenge the Congress to take the next step 
and eliminate all Medicare cost-sharing for colorectal screening and other preventive procedures. 

CHALLENGE THE CONGRESS TO PASS A STRONG, ENFORCEABLE PATIENTS' BILL 
OF RIGHTS AND TAKE A STAND AGAINST GENETIC DISCRIMINATION. Today, the 
President will urge the Congress not adjourn before passing a strong, enforceable Patients' Bill of 
Rights that assures that cancer patients - and all patients - have access to the specialty care they 
need. He will also challenge them to finish the job begun by the bipartisan Health Insurance 
Portability and Accountability Act and pass legislation ensuring that genetic information used to help 
predict, prevent, and treat disease will not be used to discriminate against Americans seeking 
employment or health insurance. Studies demonstrate that the fear of discrimination is so pervasive 
that almost one-third of individuals offered the opportunity to participate in a clinical trial to identify 
the gene linked with breast cancer declined, citing concerns about discrimination and loss of privacy. 



STATE HIS INTENTION TO SIGN INTO A LAW NEW TREATMENT OPTIONS FOR 
UNINSURED WOMEN WITH BREAST AND CERVICAL CANCER. Today, the 
President will praise the Senate's recent unanimous passage of the Breast and Cervical 
Treatment Act of 1999, legislation providing States with an important new Medicaid coverage 
option for low-income, uninsured women with breast and cervical cancer. This action virtually 
assures that the Congress will present the President with legislation that he was pleased to 
include in this year's budget and that he will be proud to sign into law, and he will urge the 
Congress to pass the final bill without further delay. 

BUILDS ON THE CLINTON-GORE ADMINISTRATION'S LONGSTANDING 
COMMITMENT TO FIGHTING BREAST AND CERVICAL CANCER. The Clinton-Gore 
Administration has responded to the significant threat posed by cancer with increased efforts in 
research, prevention and treatment. During the Clinton-Gore Administration, funding for breast and 
cervical cancer research, prevention and treatment increased from approximately $283 million in FY 
1993 to $623 million in FY 2000. President Clinton enacted the Mammography Quality Standards 
Act to ensure the quality of mammograms. This year, the President announced that Medicare would 
begin to cover the routine care costs associated with participation in clinical trials, removing a major 
barrier to study participation. Fighting the spread of this disease has also been a high priority for both 
Vice President Gore and First Lady Hillary Clinton. Al Gore successfully fought for historic 
increases in funding for cancer research, prevention and treatment at the National Cancer Institutes 
during the Clinton-Gore Administration. Hillary Clinton launched the Medicare Mammography 
Campaign to urge older women to get mammograms and to promote the use of Medicare coverage 
for mammography and helped develop and implement the National Action Plan on Breast Cancer, a 
public-private partnership coordinated at the Department of Health and Human Services. 



PRESIDENT CLINTON LAUNCHES NEW EFFORT TO FIGHT COLORECTAL CANCER 
October 6, 2000 

Today, in his weekly radio address, President Clinton will join with cancer advocates from across the 
country to launch a new effort to fight colorectal cancer, encourage all Americans over the age of 50 
to receive their annual colorectal cancer screening, and celebrate Breast Cancer Awareness Month. 
Today, the President will announce that the National Cancer Institute will invest $30 million over the 
next five years to help doctors expand and improve screening procedures for colorectal cancer and 
address the chronic under-use of these life-saving tools. He will also launch new efforts to educate 
all Medicare beneficiaries about the importance of preventive care. Finally, the President will 
encourage the Congress to remove major barriers facing older Americans and people with disabilities 
seeking preventive care under Medicare, challenging them to pass legislation expanding Medicare to 
include more sophisticated colorectal cancer screening tests for people over 50 and the 
Administration's budget proposal to eliminate all cost-sharing requirements for colorectal screening 
and other preventive procedures under Medicare. 

COLORECTAL CANCER KILLS THOUSANDS OF AMERICANS EACH YEAR. Although 
death rates from colorectal cancer are at their lowest point in decades and the risk of developing this 
disease continues to decline, research demonstrates that more needs to be done. 

• Colorectal cancer is the second leading cancer killer in the United States. An estimated 
130,000 new cases and 56,000 deaths from colorectal cancer are expected in 2000. Americans 
spend $5 billion a year on treatments for colorectal cancer, which is the second most expensive 
cancer to treat after prostate cancer. 

• Timely screening for colorectal cancer saves lives. Early colorectal cancer is a curable disease. 
Because colorectal cancers grow slowly, early detection significantly increases survival. When 
detected early, the five year survival rate is 90 percent; however, less than 40 percent of 
colorectal cancers are discovered at that stage. After the cancer has spread, the five year survival 
rate drops to 65 percent. 

Recent evidence indicates that aggressive screening of individuals at risk for colon cancer 
increases the likelihood of early detection by over 50 percent. There is excellent evidence 
that regular screening for colorectal cancer saves lives. People over the age of 50 should have a 
simple stool blood test once a year. They should also have a sigmoidoscopy or a colonoscopy 
every 5 to 10 years. Recent research, although not conclusive, indicates that using colonoscopies 
to screen individuals over the age of 50 for colon cancer rather than flexible sigmoidoscopy may 
identify polyps that would otherwise go undetected over half of asymptomatic patients. 
However, Medicare does not currently reimburse physicians for colonoscopies unless the patient 
has a family history of colon cancer or is otherwise at risk. 

Screening rates for colorectal cancer are dangerously low, and rates decrease as individuals 
age. Studies indicate that less than 40 percent of adults over the age of 50 have ever had a 
sigmoidoscopy. In addition, a recent GAO report indicates that even though Medicare covers 
colorectal screenings, the use of these tests remains dangerously low. For example, fecal occult 
blood tests, the least invasive of the screening tests, are supposed to be provided once a year to 
Americans over the age of 50 - but less than 10 percent of Medicare beneficiaries received this 
test in 1999. 



• Barriers to proper screening include a lack of patient and provider awareness. A 1997 
study indicated that many primary care physicians do not appropriately screen patients for 
colorectal cancer because of concerns about the effectiveness of screening and misconceptions 
about patients' willingness to be screened. In addition, many patients are concerned that the 
screening exam might be unpleasant and are embarrassed to discuss the tests with their 
physicians. 

STRONG NEW ACTION TO FIGHT COLORECTAL CANCER. Today, the President will 
join cancer advocates from across the country in urging all Americans over 50 to go for colorectal 
cancer screening and launch a new effort to improve prevention, screening, and treatment of this 
disease. The President will: 

Announce new Federal investment of $30 million to help doctors expand and improve 
screening procedures for colorectal cancer and address the chronic under-use of these 
screenings. The President will announce that the National Cancer Institute will invest $30 
million over the next five years to determine best practices for treatment of colorectal cancer, 
assess why health care providers are underutilizing screening procedures, and develop new ways 
to encourage health care providers to use the most effective screening tools available. In 
addition, NCI, together with the Agency for Healthcare Research and Quality, will initiate an 
expedited review of the advisability of using of colonoscopy as an early screening device. 

• Announce new efforts to educate Medicare beneficiaries about the importance of preventive 
care. Beginning next March, Medicare beneficiaries will receive reminders about the importance 
of colorectal cancer screenings and other preventive services, in addition to the information on 
mammography and influenza they already receive, on the Statement of Benefits sent to them 
every time they use a Medicare service. In addition, Medicare's toll-free hotline will 
automatically remind seniors about the importance of preventive care when they call for 
information on their benefits. 1800 MEDICARE gets over 200,000 calls each month. 

• Challenge the Congress to eliminate barriers to Medicare beneficiaries seeking preventive 
services. Today, the President will endorse bipartisan legislation to provide Medicare 
reimbursement for colonoscopies provided once every 10 years to beneficiaries over 50. This 
legislation, estimated to cost $200 million over 10 years by CBO, ensures that Medicare coverage 
policies are in-line with the latest medical research. Although this proposal does not mandate a 
particular screening schedule, it ensures that physicians have the option to provide these 
enhanced screening services. The President will also challenge the Congress to take the next step 
and eliminate all Medicare cost-sharing for colorectal screening and other preventive procedures. 

CHALLENGE THE CONGRESS TO PASS A STRONG, ENFORCEABLE PATIENTS' BILL 
OF RIGHTS AND TAKE A STAND AGAINST GENETIC DISCRIMINATION. Today, the 
President will urge the Congress not adjourn before passing a strong, enforceable Patients' Bill of 
Rights that assures that cancer patients - and all patients - have access to the specialty care they 
need. He will also challenge them to finish the job begun by the bipartisan Health Insurance 
Portability and Accountability Act and pass legislation ensuring that genetic information used to help 
predict, prevent, and treat disease will not be used to discriminate against Americans seeking 
employment or health insurance. Studies demonstrate that the fear of discrimination is so pervasive 
that almost one-third of individuals offered the opportunity to participate in a clinical trial to identify 
the gene linked with breast cancer declined, citing concerns about discrimination and loss of privacy. 
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