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Although current guidelines recommend screening for

colorectal cancer (CRC) in average-risk individual starting

at age 50 [1], more than 10 % of CRC is diagnosed prior to

this age [2]. Furthermore, while the rates for older indi-

viduals have decreased, the rates for younger adults may be

increasing [2]. Current guidelines recommend that indi-

viduals with a family history of CRC or a genetic syndrome

should be screened at an age younger than 50 years, pref-

erentially with colonoscopy [1]. In 2009, the American

College of Gastroenterology (ACG) recommended

colonoscopic screening of African-Americans starting at

age 45 [1]. Can other groups of adults who may be at risk

of CRC at an early age be identified? In the current issue

of Digestive Diseases and Sciences, Jung et al. [3] describe

a strategy designed to identify high-risk individuals\50 years

old who might benefit from screening colonoscopy and

thus reduce the substantial burden of colorectal cancer in

this age group.

Jung et al. report a cross-sectional analysis of 27,894

Korean adults who underwent an initial colonoscopy for

preventative health care. The investigators collected data

that included age, sex, height, weight, medications, family

history of colorectal neoplasia, smoking exposure, alcohol

intake, physical activity, self-reported comprehensive

medical and surgical history, and blood pressure mea-

surements. Laboratory data collected included hepatic

sonographic data, serum concentrations of triglyceride,

cholesterol, and glucose in addition to screening colono-

scopy reports. Using these data, the authors stratified the

participants by risk factors including sex and age. The

investigators then calculated the number needed to screen

(NNS) to identify one adult with advanced colorectal

neoplasm for each group. The NNS was calculated as the

inverse of the prevalence of advanced lesions for each

group. Thus, a group with a lower NNS might derive

greater benefit from screening colonoscopy than a group

with a higher NNS. They compared the NNS in men,

stratified into age groups under 50 years as well as varying

risk exposures, to those of a low-risk group of women

50 years and older with no known risk factors.

The investigators observed that the only group with a

lower NNS than the control group of women over age of

50 years (26.4; 95 % CI 19.0–43.5) was the cohort of men

45–49 years old who had all of the risk factors considered

by the authors: smoking, metabolic syndrome, obesity, and

fatty liver disease (18.4; 95 % CI 12.6–34.1, range

16.9–22.9). Thus, they concluded that there was no benefit

to screening high-risk individuals\ 45 years old. Do these

data suggest that the effort to find a high-risk group in

young adults may be futile?

There are many strong points in the current study, which

help to support its findings. The major strength is the

sample size, which included over 25,000 individuals

younger than 50 years, a group that has not been included

in most of the previously published screening studies.

Furthermore, the exclusion of adults with a family history

of CRC is also important since these individuals are
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already recommended to have screening prior to 50 years

of age. Furthermore, the investigators screened the partic-

ipants with a thorough history and physical examination to

ensure that they were asymptomatic prior to colonoscopy.

The authors also include two important CRC risk factors,

obesity and smoking, as part of their strategy, factors which

have been highlighted by the 2009 ACG CRC screening

guidelines as potentially important for the identification

high-risk individuals [1]. Further, obesity [4] and smoking

[5] have also been identified as important factors in large

cross-sectional studies and advanced adenoma prediction

models developed in older populations [6, 7]. Finally, the

authors combined lifestyle factors with biologic-based

factors in the form of commonly ordered laboratory tests.

Further insight into the current study can be gained from

examining a previously published analysis of the same

cohort. There were only 1,155 subjects with a family his-

tory of CRC excluded from the current sample [8]. One

interesting observation is that the same investigators arrive

at somewhat different conclusions based on similar find-

ings. In the first analysis, the authors observed that there

was no statistical difference in the prevalence of advanced

adenomas between the men aged 30–39 with all of the risk

factors (1.7 %; calculated NNS = 58.8) as compared to

women older than 50 years (3.8 %; calculated NNS =

26.3) (p = 0.184). The authors conclude that their results

suggest that persons with certain risk factors might benefit

from screening colonoscopy before the age of 50 years. In

the current publication, the authors conclude that since the

NNS for an advanced adenoma (55.4; prevalence = 1.8 %)

in men aged 30–39 is higher than that for women 50 years

or older (26.4; prevalence = 3.8 %), there is no benefit to

screen adults with these risk factors prior to age 45. Aside

from the statistical consideration, the fundamental message

is that the interpretation of the results of these studies can

be subjective. One possible solution, as suggested by the

authors, is to use a benchmark. The authors of the current

study as well as other investigators [9] have suggested an

acceptable NNS cutoff of 25, based on a study by Imperiale

et al. [10]. Using this benchmark, the data of the current

study suggest that screening in men aged 30–44 years,

even those with all commonly accepted risk factors, is not

warranted.

Although the same extensive questionnaire was pre-

sumably used in both studies, the current study reports on

fewer risk factors such as exercise or alcohol use. This

exclusion in the current paper may perhaps be due to the

lack of association between these other factors and col-

orectal neoplasia across all of the age groups, as published

previously [8]. One potentially important difference with

respect to risk factors is how the two studies examined

smoking as a variable. Whereas the previous analysis used

a cutoff exposure of 20 pack-years, the current analysis

used a lower exposure of 10 pack-years. Of note, in the

previous study, adults in the 30–39-year age group who

smoked 20 or more pack-years had over a fourfold risk

(adjusted odds ratio 4.41; 95 % CI 1.80–10.80; p\ 0.001)

for advanced neoplasia as compared to those with a lower

exposure. Smoking, at even higher exposure levels of 30 or

more pack-years, has a twofold risk of adenomas in young

and older adults [5, 7, 11]. Other similar studies have also

documented that smoking is an important predictor in

younger adults when using a definition of current smoking

as an exposure variable [12, 13]. Thus, it is possible that

the stratification of smoking exposure may have had an

impact on the outcome.

But it is also possible that like the prediction models,

these lifestyle factors may not be potent predictors. The

prevalence of advanced adenomas for males across the age

groups 30–39, 40–44, 45–49, and C50 years old was 0.7,

1.9, 4.1, and 9.1 %, respectively (p for trend\ 0.001). The

substantial increase in risk, especially at * 50 years of

age, supports the observation that age is the strongest

predictor of colorectal neoplasia [14]. The addition of

lifestyle risk factors, including strong risk factors such as

smoking or obesity, has added little to advanced adenoma

prediction models in older individuals [14]. This may limit

the possibility of identifying a high-risk group in young

adults using these lifestyle factors alone.

There are some other important factors, which may limit

the generalizability of this study’s findings. The study sam-

ple consisted of an ethnically homogenous population,

Korean adults who had undergone screening colonoscopies.

Moreover, since a fraction of subjects, due to free avail-

ability, chose to undergo colonoscopy regardless of current

guidelines, many adults significantly younger than 50 years

were included in the analysis. Nevertheless, many of these

younger subjects might be considered self-selected, further

limiting generalizability. The current study also used a BMI

of 25 as a cutoff for obesity as opposed to a BMI of 30, the

latter of which is used in studies performed in Western

populations [4]. Thus, these datamay not be applicable to the

heavier population of the USA. Another issue of generaliz-

ability is related to the overall effectiveness of colonoscopy

as measured by quality indicators such as withdrawal time,

colon preparation quality, and the endoscopists’ adenoma

detection rates. Though this study does not report an ade-

noma detection rate, the previous study by the same authors

reported a relatively robust 30.1 % for all subjects

50–59 years of age [8]. The previous study also informs the

reader that the percentages of incomplete colonoscopies

were not statistically different among the three age groups,

though these proportions were high at slightly\10 %.

One final consideration is that since the current model

requires evaluations such as ultrasound and blood assays, it

may be more costly and cumbersome as compared to other
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risk models that utilize medical data that can be obtained

during a routine office visit. Thus, while the biologic-based

factors might add unique information to the other variables

that were included, their inclusion does make the strategy less

‘‘user friendly.’’ As one expert has stated, prediction models

should be a balance between simplicity and accuracy [14].

In summary, the strategy developed by Jung et al. to

predict risk of advanced neoplasia in young adults did not

identify a group of individuals younger than 45 years who

would benefit from screening (Table 1). Nonetheless, the

results of this study should motivate investigators to

develop models aimed at identifying younger adults at

increased risk of CRC. Future study should also include

assessments of the benefits of earlier screening with regard

to CRC- versus non-CRC-related morbidity and mortality.
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Table 1 Overview of strengths and limitations in study by Jung et al. aimed at identifying high-risk adults younger than 50 years who may be at

increased risk of CRC

Strengths Large sample of asymptomatic adults\50 years (25 k?)

Excluded adults with family history of CRC

Included two potent CRC risk factors, smoking and obesity

Included biologic-based data points using blood values and hepatic sonography

Extensive screening questionnaire included many factors such as alcohol and exercise

Potential

limitations

Only group with NNS less than control group of average-risk women were men with all risk factors 45–49 years; may not

alter current paradigm much

Lack of generalizability due to an ethnically homogeneous population, possible selection bias and obesity defined as 25 or

greater

Addition of laboratory tests makes proposed strategy cumbersome
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