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Abstract The present explosive interest in screening for

colorectal cancer (CRC), one of the most prevalent and

preventable cancers, had its beginnings at a hospital in

London and an Internist’s office in Ohio. Demonstrated

there were the concepts that CRC did not occur de-novo

but arose from a premalignant polyp, that detection of the

resultant cancer at an earlier stage was associated with

better survival and that cancer could be detected at an early

presymptomatic stage by screening. Many years later, the

introduction of colonoscopy and colonoscopic polypec-

tomy provided the opportunity for randomized trials to

prove that these concepts were true. The sequence of rig-

orous science followed by guidelines consensus and then

multilevel national efforts of screening implementation has

resulted in a decline in the CRC incidence and mortality

worldwide, most significantly in the USA. Campaigns have

been initiated to maximize population screening and fur-

ther investigate its optimal approach. Some historical

details of this success story and many of the key partici-

pants are presented in this paper.
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The adage that ‘‘we see more clearly when we stand on the

shoulders of others’’ rings true for colorectal (CRC)

screening. The outstanding opportunities we now have to

save lives from this highly preventable disease evolved

over many years and from the efforts of many people. It

has been a great privilege for me to be directly involved in

much of the evaluation of CRC screening. This is a review

of its history from a very personal perspective.

The Beginning

In May 1927, Lockhart-Mummery and Dukes published a

paper in Surgery, Gynecology and Obstetrics entitled, ‘‘The

Precancerous Changes in the Rectum and Colon’’ (Fig. 1).

They clearly demonstrated that CRCs were associated with

residual adenomatous tissue. Thus, began the concept that

CRC did not arise de-novo from the colonic mucosa but

from a preexisting lesion [1, 2]. In subsequent studies

during the 1930s, Dukes and colleagues developed the first

staging system for CRC and showed that better patient

survival accompanied a diagnosis and surgery at an earlier

stage. These amazing discoveries were made at St. Marks

Hospital in London, an institution that was dedicated first

to the relief of the poor afflicted with rectal fistulae and

later to the full spectrum of gastrointestinal diseases

including inflammatory bowel disease and familial polyp-

osis (as it was then called) and other benign disorders as

well as cancer. Their early discoveries opened the door to

the concept of detection of early-stage curable cancer and

cancer prevention through polypectomy. Morson coined

the term ‘‘polyp-cancer’’ sequence for CRC (Fig. 2) [3].

Vogelstein and colleagues later demonstrated the somatic

mutations that accompanied this sequence (Fig. 3) [4]. The

polyp-cancer sequence was challenged by many for

76 years [5] until it was finally proven in 1993 by the

National Polyp Study (Fig. 11) [6].

In the early years, clinical methods to achieve these

goals through screening were suboptimal. It was suspected
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that occult bleeding preceded gross bleeding and the other

symptoms of CRC but reliable detection of occult blood

was not available. Patients were asked to bring in whole

stool specimens for laboratory testing with benzidine, later

shown to be carcinogenic to users, or bench guaiac testing

with a series of three reagents, which was not very

reproducible.

The rigid sigmoidoscope was not a very popular alter-

native either among patients or physicians. First developed

at Hopkins by Kelly in 1895, it evolved into an instrument

25 cm in length, but only the most experienced colorectal

surgeons could insert it up to its full length, usually with

considerable patient discomfort (Fig. 4).

Some colorectal surgeons, such as the group at the

Memorial Cancer Hospital in New York (later to become

Memorial Sloan Kettering Cancer Center), could insert

longer rigid scopes to the splenic flexure—sometimes, and

with general anesthesia. This was usually prompted by an

abnormal finding on barium enema somewhere in the distal

colon up to the splenic flexure. It was not a joyful expe-

rience and not widely practiced.

However, not to be discouraged, two colorectal surgeons

felt that rigid sigmoidoscopy could be used for CRC

screening in asymptomatic people, the first effective clin-

ical application of the concept of CRC screening. Gil-

bertsen initiated a rigid sigmoidoscopy screening study at

the University of Minnesota in 1948, enrolling a staggering

21,500 people, and demonstrated an 85 % lower than

expected incidence of CRC compared to the general pop-

ulation, and a 64 % 5 year survival in detected CRCs.

These were amazing results. Although the study had many

flaws; it was not randomized, with no control group, and

follow-up was not complete and pathology of removed

polyps not always known, but still it was a tour de force

(Fig. 5) [7]. Hertz and Deddish at the Strang Clinic in New

York City duplicated Gilbertsen’s results in collaboration

with Memorial Hospital. In 1960, they reported the feasi-

bility of sigmoidoscopy screening in 26,000 asymptomatic

people and a 90 % survival in 58 patients with detected

CRC, followed for over 15 years [8].

There were major problems with the sigmoidoscopy

approach. Not only was it labor-intensive and not very well

accepted around the country, but it resulted in major sur-

gery. A barium enema performed in people with a recto-

sigmoid polyp showed additional polyps higher up in the

colon in 50 % of people. This necessitated hospital

admissions, laparotomy and multiple colotomies to remove

the demonstrated polyp and to search each colon segment

intraoperatively with a rigid scope for additional polyps.

The mortality and morbidity were significant.

The Modern Era

The CRC screening landscape changed dramatically with

several technological advances. In 1967 Greegor reported

finding early-stage CRC by means of a new guaiac card test

that could be prepared at home (gFOBT) (Fig. 6) [9]. He

was an Internist working by himself in a primary care

practice. Greegor observed that patients with CRC usually

had gross rectal bleeding and that it was intermittent and

worsened by a diet rich in fiber. He postulated that perhaps

he could detect the cancers earlier by using the cards to

detect occult blood from the cancers at an early stage. The

test was done at home on a high-fiber diet, over 3 days with

restriction of meat, peroxide-rich foods and medicine such

Fig. 1 Lockhart-Mummery and Dukes discovered the relationship of

CRC to preexisting adenomas, a concept that was challenged until the

NPS later demonstrated that CRC was prevented by identifying and

removing adenomas

Morson B.C. The Evolution of Colorectal Carcinoma 
Clin. Radiol. 1984. 35(6) 425-31.

The Polyp-Cancer Sequence 

Basil Morson, M.D.  
St. Marks Hospital London, UK 

Fig. 2 Basil Morson was a preeminent gastrointestinal pathologist at

St. Marks Hospital in London, who coined the term polyp-cancer

sequence based on the eloquent work there of several clinical

scientists including Lockhart-Mummery, Dukes and Muto
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as aspirin that could produce bleeding. He followed up

positive patients with a barium enema, did yearly testing of

negative patients and continued to follow all of his patients

in his office for many years. Dr. Gregor was an excellent

clinical investigator as evidenced by the high adherence

and good follow-up of his patients. He said that he did not

think that he missed a cancer in his patient population.

Commercialization of Hemoccult by Smith Kline Diag-

nostics led by Kay paved the way to widespread use.

The Challenge of Screening Bias

The effectiveness of gFOBT in CRC screening was chal-

lenged. A predominance of early-stage cancers could have

resulted from length bias, detecting slow growing cancers

with a long natural history, and thus a greater likelihood of

being found by a one time test. Many of the detected

cancers might never have surfaced clinically (overdiagno-

sis), and the cancers that did surface may have been

detected earlier resulting only in a longer identification of

the presence of the cancer but with no change in the natural

history and outcome (lead time bias). The only way to

eliminate the impact of these biases was to conduct a

randomized control trial (RCT) to determine whether CRC

screening reduced CRC mortality in the entire cohort.

There were, however, several concerns in mounting

such trials. They would require large cohorts, and screen-

ing would have to be done periodically rather than once in

order to ‘‘catch’’ the intermittent bleed from cancers. This

would require high patient adherence.

A catalyst for the RCTs was the introduction of the

colonoscope into clinical practice in the early 1970s. Pro-

totypes were developed in the USA by Overholt [10] and in

Japan by Niwa [11]. By 1973, excellent scopes were

available, and there was expertise in the community albeit

limited. For the first time, patients with a positive gFOBT

could have an accurate diagnostic workup. In addition, in

1973, the feasibility of removing polyps through the

colonoscope was reported by Wolff and Shinya thus adding

a new and potentially huge preventive factor to CRC

screening [12]. The combination of gFOBT with at-home

stool cards for screening together with the diagnostic and

therapeutic potential of the colonoscope provided the basis

for launching the first CRC screening RCTs (Figs. 7, 8).

Fig. 3 Vogelstein reported

observations on somatic

mutations that occurred in the

polyp-cancer sequence.

Although not directly related to

screening, initially it provided

the foundation for later studies

of DNA mutation stool tests and

laid the groundwork for

understanding CRC biology,

and targeted treatment of CRC

Rigid Sigmoidoscopy 

Fig. 4 The rigid sigmoidoscope was initially introduced at Johns

Hopkins by Kelly in 1895
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RCTs Provide Validity for CRC Screening

Three RCTs were initiated in the 1970s in the USA first by

Mandel, Bond, Church, and colleagues [13] and later in

Europe, by Hardcastle [14] and Kronborg [15] and their

colleagues. These trials used the gFOBT cards in a program

of periodic testing with colonoscopy in positive patients.

All three demonstrated that CRC screening reduces CRC

mortality. Overall, mortality was of course not affected

since CRC only contributes a small part to overall mor-

tality. There was even a small reduction in CRC incidence

demonstrated in the USA (UMinn) study.

Fig. 5 The first large

population screening study was

launched at the University of

Minnesota by Victor Gilbertsen

in 1948, who was also a key

visionary in the subsequent

gFOBT RCT conducted at that

institution

Fig. 6 The first significant

clinical application of FOBT

stool testing was conducted by

David Greegor an Internist

working by himself in a busy

office practice using the newly

available guaiac cards
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The trial results were an investigator’s dream come true.

Not only did they all demonstrate an effect in the same

direction, but the results were consistent with each other.

The largest mortality reduction (33 %) was seen in the

Minnesota Trial in which the most sensitive slides were

used annually (Fig. 9). Two European trials that used less-

sensitive slides biennially showed a lower mortality

reduction (13–15 %). The Minnesota second arm using a

sensitive slide biennially had an effect intermediate

between the European trials and the Minnesota annual arm.

All very consistent!

Science Leads to a Consensus in Guidelines

After the trials were reported (1993–1996), a consensus

appeared throughout the world literature that CRC

screening is effective and should be offered to all people

age 50 and older who are at average CRC risk. These

trials put CRC screening on the map. In addition, because

of the consistency of the results, future stool test meth-

odology had an excellent yardstick for comparison. The

guidelines [16–20] incorporated all available evidence and

also strongly relied on mathematical modeling. The

CISNET group led by Zauber was particularly important

[19]. Most of these guidelines recommended a menu of

options including gFOBT, flexible sigmoidoscopy or

barium enema at varying intervals.

The guidelines distinguished between average-risk

people and people at increased risk including those with a

family history of CRC (and later the close relatives of

patients with a pathologically documented adenoma,

especially an advanced adenoma), those with familial

syndromes (HNPCC, FAP), IBD and/or a past personal

history of CRC or adenoma. Early studies by St. John in

Australia documented very well the increased risk of

close relatives of patients with CRC, inversely related to

age of diagnosis [21]. A similar inverse risk was later

reported in patients with adenomas by NPS investigators

including Bishop from the UK [22] and by Burt [23].

FAP and Lynch syndrome were addressed individually in

the guidelines (Fig. 10) [16, 24, 25].

Colonoscopy and Polypectomy
1970-1976

Fig. 7 Technological developments changed the landscape of CRC

screening, diagnosis and treatment (polypectomy) following the

pioneering work of Overholt who introduced colonoscopy in the USA

along with Niwa in Japan, and the pioneering work of Wolff and

Shinya who introduced the feasibility of colonoscopic polypectomy

Fig. 8 Wolff and Shinya

reported the feasibility of

colonoscopic polypectomy in

over 200 patients in this

landmark paper in the NEJM in

1973
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The Paradigm Shifts

In 1997, screening colonoscopy was added to the guide-

lines menu by the GI Consortium co-chaired by Fletcher

and me [16], and subsequently the American Cancer

Society (ACS), CRC Committee led by Byers and Levin

[26] and many other organizations also recommended

colonoscopy as an option. Inclusion of colonoscopy in the

1997 Guidelines was based primarily on two studies: a

study in 1992 by Selby that reported a reduction in CRC

mortality following rigid sigmoidoscopy presumably due to

the removal of adenomas in the rectosigmoid [27], and the

National Polyp Study that reported in 1993 a reduction in

CRC Incidence as a result of colonoscopic polypectomy

(Fig. 11) [6]. These studies provided evidence for the long

standing belief that CRC arose from preexisting adenomas

and that interrupting the adenoma—carcinomas sequence

prevented CRC.

When screening colonoscopy was introduced into

guidelines, it was recommended that the interval between

screening colonoscopy exams should be 10 years in aver-

age-risk people. This interval was based on the 10–15 year

expected average ‘‘dwell’’ time for a small polyp to grow

and transform into CRC, the 10 year protective effect

observed in Selby’s sigmoidoscopy study, the long period

observed in the NPS for new advanced adenomas to occur,

and an older study by Stryker in the pre-colonoscopy era,

that showed a long period of time before large ([1 cm)

adenomas developed into cancer in patients who refused to

have a laparotomy for removal of their polyps [28]. Hoff’s

studies on sigmoidoscopy also suggested a long polyp

dwell time [29]. In addition, the GI Consortium Guidelines

Committee that first introduced screening colonoscopy

understood that they were recommending a more invasive

test. They wanted to be as conservative as possible with

this recommendation and therefore recommended a

10-year interval. It was of interest that the generalists,

Fig. 9 The first RCT on CRC

screening was reported in 1993

by Mandel and colleagues at the

University of Minnesota. This

was followed in 1996 by reports

from two European RCTs that

confirmed the validity of CRC

screening

Colorectal Cancer Risk Groups 

IBD
1% FAP

1%
HNPCC

5%

FH 15%-20%

Sporadic
(Average Risk) 

~75%

Winawer, Schottenfeld, Flehinger, JNCI 1991. 

Fig. 10 Henry Lynch, a GI oncologist in Omaha, Nebraska, tracked

high-risk CRC families and characterized Hereditary non-polyposis

CRC (Lynch syndrome). This accounts for approximately 5 % of

CRCs, and a smaller percentage is associated with Inflammatory

Bowel Disease (IBD) and Familial Adenomatous Polyposis (FAP).

Non-syndrome family history accounts for 15–20 % of CRCs, and the

majority are average-risk people (75 %)
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nurses and patient advocates on the committee were the

folks who suggested colonoscopy as a screening option.

Raising the Bar

Recent US guidelines have made a distinction between the

goal of early-stage cancer detection and cancer prevention

[18]. It is, of course, important for screening tests to have a

high sensitivity for early-stage CRC. However, it is critical

for screening tests to also have a high sensitivity for

advanced adenomas [30], especially with high-grade dys-

plasia which is the bridge to invasive cancer [31]. In 2012,

a mortality reduction following polypectomy was reported

by Zauber, Winawer, O’Brien and colleagues from the NPS

indicating that the CRCs prevented by the detection and

removal of adenomas were lethal and not an over diagnosis

bias [32]. These findings compel an expectation that any

screening test should find adenomas especially the

advanced type (Fig. 12).

The high sensitivity of colonoscopy for advanced ade-

nomas coupled with polypectomy and the elimination of

annual or biennial repeat stool testing have made it the

most commonly used screening test in the USA. A two-step

approach with colonoscopy targeted to people who have a

positive first-step screening test such as FOBT (gFOBT or

FIT) or flexible sigmoidoscopy has been advocated by

some, especially when colonoscopy resources are more

limited than in the USA This is a concept that is evidence-

based but resource-driven. In other words, do what you can

with what you have [33]. The European Union Guidelines

have advocated a 2-step approach, most commonly with

FIT as the first step primarily for resource reasons [20].

RCTs have demonstrated that the 2-step approach using

either FOBT or flexible sigmoidoscopy (FS) results in a

CRC mortality reduction. The CRC incidence and mor-

tality reduction from screening colonoscopy have been

reported to be greater than that provided by colonoscopy

driven by either FOBT or FS, but these data are based on

observational studies [13–15, 34–37]. Several screening

colonoscopy RCTs, now in progress, will in several years

provide more precise measurement of the magnitude of the

screening colonoscopy mortality effect in the general

population as compared to fecal immunochemical tests

(FIT) for blood in the stool [38].

Surveillance: The Downstream Effect of Screening

Regardless of the screening method used, adenomas are

the most common outcome. This requires follow-up

surveillance [39]. After the feasibility of colonoscopic

polypectomy was reported in 1973, the practice after

polypectomy was to have the patient return for annual

colonoscopy or barium enema examinations. The

National Polyp Study demonstrated in an RCT of sur-

veillance intervals that the first follow-up colonoscopy

could be deferred for 3 years and that the barium enema

Adenoma Normal Cancer Fig. 11 The National Polyp

Study demonstrated a reduction

in expected CRC incidence

following colonoscopic

polypectomy, comparing

observed NPS CRCs over a

6-year time period with

expected CRCs in two cohorts

with polyps that were not

removed (pre-colonoscopy era)

and the general population

(SEER)
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was inaccurate [40]. The latter was discontinued subse-

quently as a surveillance method. Additional NPS studies

indicated that patients could be stratified into low or high

risk of subsequent advanced adenomas, the outcome

metric introduced in the NPS studies. Risk satisfaction

was also demonstrated in the UK by Atkin in a long-term

follow-up of Morson’s cohort of patients with retro-

sigmoid adenomas [41]. The GI Consortium Guidelines

beginning in 1997 [16] and extending to 2012 by the US

Multi-Society Task Force [18] integrated these data.

Other guidelines committees also incorporated these

observations so that today there is a consensus for

baseline risk stratified surveillance recommendations. The

most recent USMSTF guidelines have also made rec-

ommendations for surveillance following removal of

serrated polyps [18].

Fig. 12 The New York Times

picked up the NPS study by

Zauber, Winawer, O’Brien et al.

published on February 12, 2012,

in the NEJM which

demonstrated a reduction in

CRC mortality following

colonoscopy polypectomy. The

NPS cohort CRC deaths were

compared to that expected in the

general population (SEER)

using the National Death Index

to follow up the NPS Cohort
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The Screening Landscape Today

The latest report by the CDC indicated that approximately

65 % of at risk men and women in this country are up to

date with screening, 90 % with colonoscopy and 10 % with

FOBT of one type or another [42], a remarkable

improvement from the 20 % screening rates in the early

1990s. In the USA, gFOBT has been more commonly used

than FIT up until now. However, FIT has been gaining

acceptance throughout the Western world and is gaining a

foothold in the USA since it has a higher CRC and

advanced adenoma sensitivity than gFOBT with as good

specificity, does not require dietary restriction and can be

done in 1 or 2 days rather than 3 [43, 44]. The sensitive

gFOBT now used also has a better performance than the

older Hemoccult II. Newer tests such as CT colonography

(CTC) and stool DNA may make inroads into CRC

screening in the future [45, 46]. A recent report of the stool

DNA mutation test, which also had FIT as part of it, has

shown a higher sensitivity for advanced adenomas than a

comparison test of only FIT (42 vs. 22 %) and also had a

high sensitivity for adenomas with high-grade dysplasia

(69 %).

The Worldwide CRC screening activities are most

thoroughly reviewed each year in possibly the best CRC

screening meeting internationally, the World Endoscopy

Organization/IDCA Colorectal Cancer Screening Com-

mittee. This was initially organized by Rozen, Crespi and

others, under the leadership in recent years by Young and

now by Rabineck, Kuipers and Sung [47]. After years of

progressive increases, CRC mortality is now declining and

incidence has flattened in many developed countries. In the

USA, both CRC incidence and mortality have been

decreasing steadily over the last 25 years, in large part due

to increasing screening rates over this period.

A US national campaign led by Wender of the ACS has

been initiated to try to increase screening rates from 65 to

80 % by 2018. Many barriers exist that prevent people

from being screening, including personal and system bar-

riers. In addition, there have been disparities in health care

including CRC screening. In the past, screening rates have

been observed to be lower in blacks and Latinos as com-

pared to whites. In New York City, racial disparities in

screening were recently eliminated as result of an aggres-

sive citywide coalition for CRC Control (C5) that was

organized by the NYC Department of Health to encourage

screening colonoscopy [48]. It is desirable to eliminate

screening racial disparities nationally since this has been

thought to be a significant factor in the higher CRC inci-

dence and mortality seen in blacks as compared to whites.

A major issue in CRC screening is in people who select

FOBT rather than colonoscopy. The FOBT trials that

demonstrated a reduction in CRC incidence and mortality

had a high adherence to a program of annual testing. A

single FOBT has a relatively low sensitivity for CRC and

advanced adenomas, and the performance improves for

repeated testing. High adherence to annual testing is criti-

cal for its benefit [17]. Community studies have reported a

wide range of adherence for repeated testing [49].

Whether colonoscopy is done as a screening test or a

diagnostic test in people with a positive screening test, it

needs to be of high quality. Quality benchmarks have been

reported in recent years. There is now a major emphasis on

the quality of colonoscopy as measured by withdrawal

time, adenoma detection rate and cecal intubation rate. As

emphasized by Rex, Lieberman, Greenwald, Regula, Ka-

minski and others, colonoscopy needs to be of the highest

quality to achieve its optimal level of effectiveness [50–

52]. The ‘‘simple’’ FOBT also needs to be of high quality

as shown by Fleisher [53] in the USA and Gnauck in

Germany [54].

Physician and Public Awareness of CRC Risk

Physician awareness of CRC prevention began to take

hold in the 1980s. Educational programs directed to pri-

mary care physicians were initiated although they prob-

ably did not have much effect until scientific reports and

guidelines became more visible in the 1990s. The Inter-

national Working Group on CRC began in 1979 and

issued several reports, more presentations began to sur-

face at medical meetings, and opinion leaders in CRC

prevention began to get a platform at major meetings in

the 1980s and 1990s. The power of national organizations

began to weigh in including the AGA, ACG, and ASGE

and also the ACS and CDC. The ACS organized the

National Colorectal Cancer Roundtable which brought

together many interested stakeholders for a concerted

national effort, led by Smith, Levin, Weber and Doro-

shenk. Foundations added immensely to this effort such as

the Prevent Cancer Foundation led by Aldige. Physician

awareness of CRC as a preventable disease was becoming

an established concept. The big hurdle was to get the

message into the minds of the public.

It is important to have strong scientific evidence that

screening is effective followed by guidelines that recom-

mend screening. However, it is quite another challenge for

this to filter into the consciousness of the public and to be

implemented on a wide scale. Public awareness of CRC

risk and its prevention has come a long way in just a brief

time span. I remember being on a TV show in the 1970s

where after 2 Viennese dancers and a facial cream dem-

onstration I was asked, ‘‘What is colorectal, is it a new

toilet cleaner?’’ The host fortunately was impressed with

the data and quickly made a plea to the audience to ‘‘get

604 Dig Dis Sci (2015) 60:596–608
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tested’’ to prevent CRC. The media was so silent about

CRC that the American Cancer Society in the 1980s came

out with the slogan—‘‘CRC; Silence is NOT Golden.’’

A small blip in screening occurred on the radar screen

when then President Reagan had CRC discovered in 1985

at age 74. Reagan had a positive FOBT and had a colon-

oscopy which showed a proximal colon CRC. He had a

hemi-colectomy for a Dukes B CRC (staging system in use

then). His care provided the basis for considerable public

education. Information about screening and diagnostic

options and surgery, polyps and CRC was widely aired on

TV channels and in the print media. This provided an

opportunity for many CRC screening proponents.

A more recent catalyst to CRC public awareness resul-

ted from the efforts of Katie Couric. Her husband, Jay

Monahan, died of CRC in 1998 at age 42. I had the priv-

ilege of helping her organize a week-long series on CRC

and be her ‘‘anchor doctor’’ each day. The series covered

the polyp-cancer relationship, screening, diagnosis, sur-

gery, epidemiology including familial and other risk fac-

tors, genetics, etc. This program was followed in 2000 by

Katie having a colonoscopy live on TV by Forde at NY

Presbyterian Hospital. What followed has been called the

‘‘Couric Effect.’’ A paper in 2003 reported results from

Lieberman’s CORI database on 400 gastroenterologists in

22 states, which showed an increase in the average number

of colonoscopies per physician from 15 over the 20 months

before to over 18 in the 9 months after the TV colonoscopy

[55]. Many patients who came into GI units and were asked

why they were requesting a colonoscopy said, ‘‘Katie said I

should have it done’’ (Fig. 13).

Other TV personalities pitched into the CRC media

campaign in the 1990s. Timothy Johnson, an Internist in

Boston, who was the science reporter on ABC had several

interviews, and as a result of his efforts was invited as a

keynote speaker to the American Gastroenterology Asso-

ciation (AGA) plenary session at Digestive Disease Week

and to the New York City Citywide CRC Control (C5)

Coalition. Barbara Walters made a striking comment when

she substituted for Katie Couric on the Today Show on

CBS. During her interview with me, she said that ‘‘Dr.

Winawer’’ did my colonoscopy, and then we proceeded to

talk about the risk in women. This was important, because

for many years, until perhaps the 2000s, women did not

think that CRC was their disease. They thought of CRC

mainly in terms of rectal cancer and assigned the same

male risk to that as they did for prostate cancer.

Congress approved CRC screening coverage for Medi-

care patients in 1998. All three national GI societies helped

get this legislation passed. First Lady Hillary Clinton added

to the public awareness when she hosted a large group of

National Opinion leaders and others involved in CRC

prevention to the White House in 1999. Levin was the

AGA representative to this event. In 2000, President

Clinton proclaimed March CRC month, and in 2001,

colonoscopy was added to Medicare reimbursements. This

International Digestive Cancer Alliance (IDCA) – Winawer, Classen, Co-Chairs 
Rome, 2002 

Fig. 13 Several people voiced

support for colorectal cancer

screening including Katie

Couric, First Lady Hillary

Rodham Clinton, and the late

Pope John Paul II

Dig Dis Sci (2015) 60:596–608 605

123



was just recently re-proclaimed by President Obama who

had a CT colonography (CTC) done, which was widely

reported and increased public interest in this modality.

Considerable press coverage resulted in patients asking

about CTC as a screening option.

Although celebrity-driven media is important, scientific

evidence trumps everything. Rigorous studies have a major

effect on guidelines and public policy, and both of these

produce media attention that impacts public awareness. I

remember in particular the attention that was attributed to

the landmark paper by Wolf and Shinya in the NEJM in

1973 that showed the feasibility of colonoscopic polypec-

tomy; the Mandel University of Minnesota FOBT trial that

demonstrated a CRC mortality reduction published in 1993

in the NEJM [13]; the NPS studies that demonstrated a

CRC incidence reduction in the NEJM 1993 [6]; and a

mortality reduction in the NEJM in 2012 [32]. Guidelines

also get a lot of media attention, especially the 1997 GI

Consortium guidelines that introduced screening colonos-

copy [16]. This was accompanied by a large press con-

ference in Washington entitled ‘‘A Call for Action.’’ It was

the first multidisciplinary guidelines committee that made

strong evidence-based recommendations for screening after

publication of the UK and Danish FOBT trials were

reported that showed a mortality reduction that was con-

sistent with the earlier University of Minnesota trial.

Introduction of new tests also make a big impression in the

media. An example of this is the CTC series of reports by

Pickhardt [46] and the recent large stool DNA mutation/

FIT trial led by Imperiale [45].

When new data result in guidelines changes particularly

when the guidelines are either from the US Preventive

Services Task Force (USPSTF) or ACS, usually media

coverage follows. This was the case for the evolving US-

PSTF guidelines which in 2008 gave CRC screening a

Grade A for the evidence, strongly recommended screen-

ing, and added colonoscopy, and also recommended to

consider stopping routine screening at age 75 and not to

continue screening beyond age 85 [19].

International media coverage is also affected by US

studies as well as by other worldwide studies and events.

When the first International Digestive Cancer Alliance was

organized in Rome at the Vatican in 2003, there was a lot

of international media coverage, especially because the late

John Paul II gave an audience and read a statement in

support of the worldwide prevention of CRC. He called

attention to statistics that there were more than 1 million

new cases and more than 500,000 deaths from CRC

annually worldwide. He also noted that CRC was on the

rise in many developing countries, presumably because of

the aging of the populations and their adoption of a western

diet (Fig. 13).

The Future

The ‘‘Holy Grail of CRC Screening’’ is a term coined for a

blood test that would identify people with an increased risk

of advanced adenomas or CRC. There are many studies in

this area, but thus far, we do not have the ‘‘Holy Grail.’’

However, we do have many options for CRC screening.

Those people who elect one of those options get a benefit—

a lower risk of dying from CRC than those who do not get

screened. Which option is the best? Of course, the best test

is the one that gets done and done well!

For the near future, campaigns to increase screening

worldwide will focus on stool testing while in the USA, the

focus is on colonoscopy as the preferred test although

increased screening in general is the overall goal. In the

more distant future, with evidence of the effectiveness of

colonoscopy and with evidence worldwide on adherence to

sequential screening, recommendations may change. My

personal view is that the concept that CRC screening is

evidence-based but resource-driven [33] will prevail. In

countries like the US colonoscopy, every 10 years will

most likely continue because of the high colonoscopy

resources here [18], but in most other countries, two-stage

screening will prevail with FIT as the first stage, and

colonoscopy targeted to positive patients as the second

diagnostic/therapeutic step [20, 56]. Further clinical expe-

rience will likely clarify the role of other tests such as stool

DNA and CTC as primary screening options. If the ‘‘Holy

Grail’’ is discovered, that may trump all previous screening

tests.

As new tests emerge, they will require vigorous evalu-

ation as outlined by Young and the WEO workgroup [57].

This group has recommended a standardized approach to

the evaluation of new tests. The international debate will

continue regarding effectiveness of ad hoc screening versus

national programs. However, it is now clear that the CRC

opportunistic screening rate in the USA has exceeded all

expectations and has outpaced by far screening in most

other countries. This has been a phenomenon resulting

from translating rigorous worldwide science into practical

guidelines and then aggressively pursuing widespread

population acceptance.

What We Have Learned from the Past?

• Science trumps A methodical sequence is critical: rig-

orous science followed by guideline recommendations

based on evidence, then implementation based on

resources.

• The paradigm has shifted CRC screening is no longer

only screening for early-stage curable CRC, but also for
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advanced adenomas, the removal of which will prevent

lethal CRC. This message needs more public emphasis.

• A nation engaged Cooperation and collaboration by

multiple disciplines and organizations including physi-

cians, nurses, social workers, administrators, survivors,

community workers and many others, all with a shared

belief and purpose.

• Media power Involvement of the media, celebrities

and public health officials magnifies the effect

geometrically.

• Legislation Key for reimbursement of strategies.

• Persistence and perseverance To achieve anything

requires hard work, committed over a long period of

time, tirelessly. This is as true for population CRC

screening as it is for any other endeavor.

• An evolving field Finally, we need to be open to new

scientific, sociological, and other developments which

will inevitably evolve and will dramatically alter our

approach. Examples in the past are the polyp-cancer

concept, colonoscopy, polypectomy, FOBT cards, FIT,

DNA stool testing, CTC, the paradigm shift to detecting

advanced adenomas, and in the future, the ‘‘Holy

Grail’’ of blood tests or some preventive measure. They

will come. It is only a matter of time, but people at risk

should not wait for the ‘‘Holy Grail.’’ Their future is

now. Men and women need to do a test. Any test is

better than none, and the best test is the one that gets

done and done well.
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