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For more than two decades, colonoscopy has 
been recommended as one of several available 
options for colorectal cancer screening, and it 
has been the predominant form of screening for 
colorectal cancer used in the United States. 
However, the best evidence to support its use has 
been limited to data from cohort studies, which 
have estimated that this type of screening has 
been associated with a 40 to 69% decrease in the 
incidence of colorectal cancer and a 29 to 88% 
decrease in the risk of death from this disease.1 
Unlike randomized, controlled trials, which have 
provided support for fecal occult blood testing 
and sigmoidoscopy,2 cohort studies probably over-
estimate the real-world effectiveness of colonos-
copy because of the inability to adjust for impor-
tant factors such as incomplete adherence to 
testing and the tendency of healthier persons 
to seek preventive care.

This evidence gap is addressed by the land-
mark Nordic-European Initiative on Colorectal 
Cancer (NordICC) trial, the results of which are 
now reported in the Journal by Bretthauer et al.3 
This pragmatic trial involved nearly 85,000 men 
and women who were randomly assigned either 
to receive an invitation to undergo screening 
colonoscopy or to receive usual care (i.e., no 
screening). In the intention-to-screen analysis, 
colonoscopy was found to reduce the risk of 
colorectal cancer over a period of 10 years by 
18% (risk ratio, 0.82; 95% confidence interval 
[CI], 0.70 to 0.93). However, the reduction in the 
risk of death from colorectal cancer was not sig-
nificant (risk ratio, 0.90; 95% CI, 0.64 to 1.16).

This relatively small reduction in the risk of 
colorectal cancer and the nonsignificant reduc-

tion in the risk of death are both surprising and 
disappointing; these findings raise the question 
of why previous studies would have shown great-
er effectiveness of sigmoidoscopy than colonos-
copy. In fact, a pooled analysis of four large, 
randomized sigmoidoscopy trials showed sig-
nificant reductions in both the incidence of 
colorectal cancer and the risk of related deaths 
(22% and 26%, respectively).2

There are several potential explanations for 
these discouraging results. For example, screen-
ing can be effective only if it is performed; only 
42% of the participants in the NordICC trial who 
were invited to undergo screening underwent 
colonoscopy, as compared with 58 to 87% in the 
sigmoidoscopy trials.4 In the adjusted per-protocol 
analysis of the NordICC trial, colonoscopy was 
estimated to reduce the incidence of colorectal 
cancer by 31% and the risk of colorectal cancer–
related death by 50%, findings that approxi-
mated those of cohort studies. Although consent 
after randomization, as used in this trial, offers 
some advantages over consent before random-
ization with respect to estimating adherence to 
population-based screening efforts, participation 
in countries where screening colonoscopy is not 
well established may be very different than that 
in countries (e.g., the United States) where its 
use is broadly recommended. Therefore, the ac-
tual effectiveness of colonoscopy in populations 
that are more accepting of colonoscopy could 
more closely resemble the effectiveness shown 
in the per-protocol analysis in this trial.

Another explanation for these results is that 
the benefits of screening colonoscopy take time 
to be realized, because the incidence of colorec-
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tal cancer is initially increased when presymp-
tomatic cancers are identified. With the use of 
polypectomy, the future risks of colorectal can-
cer and related death can be reduced5 if polyp 
resection is adequate.6 The NordICC investiga-
tors plan to repeat their analysis at 15 years.

Another consideration with respect to the 
results of the trial is that colonoscopy is highly 
operator dependent. The proportion of screening 
colonoscopies in which one or more adenomas 
is detected is called the adenoma detection rate. 
Endoscopists with a higher adenoma detection 
rate offer their patients greater protection from 
the risks of colorectal cancer and related death 
than endoscopists who find fewer precancerous 
polyps. One study showed that every 1 percent-
age-point increase in the adenoma detection rate 
is associated with a 3% reduction in the future 
incidence of colorectal cancer and a 5% reduc-
tion in colorectal cancer–related death.7 Brett
hauer et al.8 previously reported that in the 
NordICC trial, 29% of the endoscopists had an 
adenoma detection rate below the recommended 
minimum threshold of 25%.9

Finally, some data from the trial suggest that 
high-risk persons in Poland tended to choose 
to undergo colonoscopy; rates of detection of 
colorectal cancer were high, and the incidence 
of colorectal cancer was lower among partici-
pants in the invited group who did not undergo 
screening than among those in the usual-care 
group. Therefore, it is plausible that some per-
sons agreed to participate in the trial and un-
dergo screening because of an underlying con-
cern about symptoms. If true, this would lead to 
an underestimation of the per-protocol effective-
ness of colonoscopy and would also help to ex-
plain why the expected shift toward detection of 
earlier-stage colorectal cancer with screening 
colonoscopy was not observed.

The results of this trial are unique and impor-
tant. Another large, randomized trial is the on-
going SCREESCO (Screening of Swedish Colons) 
trial comparing colonoscopy with either a fecal 
immunochemical test (FIT) performed every 
2 years or usual care (no screening).10 However, 
a preliminary report of the SCREESCO trial 
showed that only 35% of the participants who 
were invited to undergo colonoscopy underwent 
the procedure, and the endoscopists had a me-
dian adenoma detection rate of 20%. Two other 
large trials comparing colonoscopy with either 

FIT every 2 years11 or annual FIT12 may eventu-
ally shed additional light on the relative effec-
tiveness of colonoscopy, although these trials do 
not include a comparison of colonoscopy screen-
ing with no screening.

Given the modest effectiveness of screening 
colonoscopy in the NordICC trial, what should 
we conclude about the role of this test? If the 
trial truly represents the real-world performance 
of population-based screening colonoscopy, it 
might be hard to justify the risk and expense of 
this form of screening when simpler, less-inva-
sive strategies (e.g., sigmoidoscopy and FIT) are 
available. However, with increased levels of par-
ticipation in screening and with high-quality 
examinations, greater reductions in the inci-
dence of colorectal cancer and related death 
would be expected. Although the results report-
ed by Bretthauer et al. may, in the near term, 
temper enthusiasm for screening colonoscopy, 
additional analyses, including longer follow-up 
and results from other ongoing comparative-
effectiveness trials, will help us to fully under-
stand the benefits of this test.

The content is solely the responsibility of the authors and 
does not necessarily represent the views of the Department of 
Veterans Affairs or the U.S. government.

Disclosure forms provided by the authors are available with 
the full text of this editorial at NEJM.org.

From the National Gastroenterology and Hepatology Program, 
Veterans Health Administration, Washington, DC (J.A.D.); the 
Division of Gastroenterology, Department of Medicine, Univer-
sity of Washington School of Medicine, Seattle ( J.A.D.); White 
River Junction Veterans Affairs Medical Center, White River 
Junction, VT (D.J.R.); and the Geisel School of Medicine at 
Dartmouth and the Dartmouth Institute, Hanover, NH (D.J.R.). 

This editorial was published on October 9, 2022, at NEJM.org.

1.	 Ladabaum U, Dominitz JA, Kahi C, Schoen RE. Strategies for 
colorectal cancer screening. Gastroenterology 2020;​158:​418-32.
2.	 Lin JS, Perdue LA, Henrikson NB, Bean SI, Blasi PR. Screen-
ing for colorectal cancer: updated evidence report and system-
atic review for the US Preventive Services Task Force. JAMA 
2021;​325:​1978-98.
3.	 Bretthauer M, Løberg M, Wieszczy P, et al. Effect of colonos-
copy screening on risks of colorectal cancer and related death.  
N Engl J Med DOI:​10.1056/NEJMoa2208375.
4.	 Brenner H, Stock C, Hoffmeister M. Effect of screening sig-
moidoscopy and screening colonoscopy on colorectal cancer 
incidence and mortality: systematic review and meta-analysis of 
randomised controlled trials and observational studies. BMJ 
2014;​348:​g2467.
5.	 Zauber AG, Winawer SJ, O’Brien MJ, et al. Colonoscopic pol-
ypectomy and long-term prevention of colorectal-cancer deaths. 
N Engl J Med 2012;​366:​687-96.
6.	 Pohl H, Anderson JC, Aguilera-Fish A, Calderwood AH, 
Mackenzie TA, Robertson DJ. Recurrence of colorectal neoplas-
tic polyps after incomplete resection. Ann Intern Med 2021;​174:​
1377-84.

The New England Journal of Medicine 
Downloaded from nejm.org by Andronikos KOUTROUMPELIS on October 14, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 



Editorial

n engl j med﻿﻿  nejm.org﻿ 3

7.	 Schottinger JE, Jensen CD, Ghai NR, et al. Association of 
physician adenoma detection rates with postcolonoscopy 
colorectal cancer. JAMA 2022;​327:​2114-22.
8.	 Bretthauer M, Kaminski MF, Løberg M, et al. Population-
based colonoscopy screening for colorectal cancer: a random-
ized clinical trial. JAMA Intern Med 2016;​176:​894-902.
9.	 Rex DK, Schoenfeld PS, Cohen J, et al. Quality indicators for 
colonoscopy. Gastrointest Endosc 2015;​81:​31-53.
10.	 Forsberg A, Westerberg M, Metcalfe C, et al. Once-only colo-
noscopy or two rounds of faecal immunochemical testing 2 years 
apart for colorectal cancer screening (SCREESCO): preliminary 

report of a randomised controlled trial. Lancet Gastroenterol 
Hepatol 2022;​7:​513-21.
11.	 Quintero E, Castells A, Bujanda L, et al. Colonoscopy versus 
fecal immunochemical testing in colorectal-cancer screening.  
N Engl J Med 2012;​366:​697-706.
12.	Dominitz JA, Robertson DJ, Ahnen DJ, et al. Colonoscopy vs. 
fecal immunochemical test in reducing mortality from colorec-
tal cancer (CONFIRM): rationale for study design. Am J Gastro-
enterol 2017;​112:​1736-46.
DOI: 10.1056/NEJMe2211595
Copyright © 2022 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org by Andronikos KOUTROUMPELIS on October 14, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 


