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Abstract
AIM
To evaluate the National Cancer Institute (NCI) 
Colorectal Cancer (CRC) Risk Assessment Tool as a 
predictor for the presence of adenomatous polyps (AP) 
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found during screening or surveillance colonoscopy.

METHODS
This is a retrospective single center observational 
study. We collected data of adenomatous polyps in 
each colonoscopy and then evaluated the lifetime CRC 
risk. We calculated the AP prevalence across risk score 
quintiles, odds ratios of the prevalence of AP across risk 
score quintiles, area under curves (AUCs) and Youden’
s indexes to assess the optimal risk score cut off value 
for AP prevalence status. 

RESULTS
The prevalence of AP gradually increased throughout 
the five risk score quintiles: i.e. , 27.63% in the first 
and 51.35% in the fifth quintile. The odd ratios of AP 
prevalence in the fifth quintile compared to the first 
and second quintile were 2.76 [confidence interval 
(CI): 1.71-4.47] and 2.09 (CI: 1.32-3.30). The AUC 
for all patients was 0.62 (CI: 0.58-0.66). Youden’
s Index indicated the optimal risk score cutoff value 
discriminating AP prevalence status was 3.60.

CONCLUSION 
Patients with the higher NCI risk score have higher 
risk of AP and subsequent CRC; therefore, measures 
to increase the effectiveness of CRC detection in 
these patients include longer withdrawal time, early 
surveillance colonoscopy, and choosing flexible 
colonoscopy over other CRC screening modalities.

Key words: National Cancer Institute Colorectal Cancer 
Risk-Assessment Tool; Colorectal cancer; Predictors of 
colorectal cancer; Adenomatous polyps; Colonoscopy 

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Due to health, financial and social burden 
of colorectal cancer (CRC), it is necessary to assess 
the risk of cancer development earlier. National 
Cancer Institute (NCI) CRC risk prediction model 
helps identifying people who are at increased risk 
of developing CRC. Our study demonstrated that 
NCI CRC risk prediction tool could also estimate the 
risk of having Adenomatous polyps (AP) in patients 
undergoing screening or surveillance colonoscopy. The 
results revealed that the odds ratios of AP prevalence 
increase progressively throughout the five quintiles 
of risk scores. Therefore, measures to increase the 
effectiveness of CRC screening in these patients 
should be implemented using longer withdrawal times, 
early surveillance colonoscopy, and choosing flexible 
colonoscopy over other CRC screening modalities.

Tariq H, Kamal MU, Patel H, Patel R, Ameen M, Shehi E, 
Khalifa M, Azam S, Zhang A, Kumar K, Baiomi B, Shaikh 
D, Makker J. Predicting the presence of adenomatous polyps 
during colonoscopy with National Cancer Institute Colorectal 

Cancer Risk-Assessment Tool. World J Gastroenterol 2018; 
24(34): 3919-3926  Available from: URL: http://www.wjgnet.
com/1007-9327/full/v24/i34/3919.htm  DOI: http://dx.doi.
org/10.3748/wjg.v24.i34.3919

INTRODUCTION
Colorectal cancer (CRC) is the third most common 
cancer diagnosed in men and women in the United 
States. The lifetime risk for developing CRC is 1 in 22 for 
men and 1 in 24 for women. Estimates for new cases 
of CRC amount to 140000 yearly, and approximately 
50000 people will die of CRC in 2018 alone[1]. CRC 
arises from colonic polyps, specifically ‘adenomas’, 
which result from either a sporadic mutation or a 
DNA mismatch repair within the mucosal lining of the 
intestine. Adenomas may grow in size and progress 
from low-grade dysplasia to high-grade dysplasia, to 
carcinoma-in-situ and eventually invasive carcinoma[2].

Studies have identified both genetic and environ
mental factors for developing CRC[3]. Currently in clinical 
practice many strategies are available to screen for 
CRC. Screening colonoscopies among them are known 
to decrease the incidence and mortality of CRC by 
identifying adenomas in asymptomatic individuals and 
surveillance colonoscopies at predefined intervals are 
employed to monitor them[4].

Given the financial and social impact of CRC on 
society, it is imperative to quantitatively assess the risk 
of developing CRC in individuals. Many tools are widely 
available that help calculate future risk of CRC, however 
they tend to be limited to specific patient groups, or be 
based on selected populations of patients, and have 
relatively poor discrimination or are not validated and/or 
published[5].

The Colorectal Cancer Risk Assessment Tool by 
the National Cancer Institute (NCI) is a validated tool 
that was developed using cancer incidence data from 
13 NCI Surveillance, Epidemiology, and End Results 
(SEER) registries, and from national mortality rates. 
The tool uses the respondent’s answers about risk and 
preventive factors to calculate that person’s absolute 
risk of colorectal cancer for a specific time period (5-year, 
10-year and lifetime risk)[6].

We conducted this study with the aim of evaluating 
the NCI Colorectal Cancer Risk Assessment Tool as a 
predictor of the presence of adenomatous polyps found 
during screening or surveillance colonoscopy. 

MATERIALS AND METHODS
This is a retrospective single center observational study. 
The period of study was 6 mo between January 1st, 
2017 and June 30th, 2017. The study was performed 
according to the Declaration of Helsinki and was 
approved by the Institution Review Board (IRB) of 
Bronx Lebanon hospital center.
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Patient selection
The data was collected from the electronic medical 
records of patients and tabulated in Microsoft Excel
® (Microsoft Corp, Redmond, WA, United States). 
Findings at colonoscopy were extracted from final 
procedure reports, and pathology information was 
extracted from final pathology reports. Asymptomatic 
patients between 50 and 80 years old, undergoing 
screening colonoscopy or surveillance colonoscopy who 
had either excellent or good preparation with complete 
examination were included in the study population. 
Symptomatic patients, patients with indications for 
therapeutic or diagnostic colonoscopy, like for example, 
rectal bleeding, Iron-deficiency Anemia, Inflammatory 
Bowel Disease, CRC, Chronic diarrhea, Abnormal 
Imaging were excluded from participation. Incomplete 
colonoscopy examinations and patients with missing 
information/data were excluded from the study. Patients 
who met the above criteria were interviewed over the 
phone, and their lifetime NCI CRC Risk-Assessment 
Tool score was calculated. Patients with missing NCI 
colorectal cancer risk score were excluded as well. We 
choose adenomatous polyps (AP) over other kind of 
polyps in our study because these are more commonly 
associated with colorectal cancer. Additionally, we did 
not have other polyps like serrated polyps reported in 
our study group and hence were not reported in the 
study. All Authors had access to the study data and had 
reviewed and approved the final manuscript.

NCI CRC Risk-Assessment Tool and AP
The predictors included in the NCI CRC Risk-Assessment 
Tool for men are number of relatives with CRC, body 
mass index, servings of vegetables per day, aspirin 
and nonsteroidal anti-inflammatory drug use, usual 
number of cigarettes smoked per day and years of 
smoking in current and former smokers, prior negative 
sigmoidoscopy and/or colonoscopy, polyp history and 
current vigorous leisure time activity[4].

The predictors included in the NCI CRC Risk-
Assessment Tool for women are number of relatives 
with CRC, body mass index, servings of vegetables 
per day, aspirin and nonsteroidal anti-inflammatory 
drug use, an age indicator, estrogen status within the 
last 2 years, prior negative sigmoidoscopy and/or 
colonoscopy, polyp history and current vigorous leisure 
time activity[4].

In the original publication, estimated 10-year and 
20-year CRC risks were presented. The tool is now 
available on the Internet (http//www.cancer.gov/
colorectalcancerrisk/.). The tool provides 5-year, 10-year 
and lifetime estimates. We used the predicted lifetime 
CRC risk. The data on the presence of adenomatous 
polyps and the numbers in each colonoscopy were 
collected. 

Statistical analysis
Demographic information including age, gender, race, 

and if the appointment was screening or surveillance 
were reported and were stratified across AP status. 
Frequencies and percentages were reported for 
categorical variables. Means and standard deviations 
were reported for continuous variables. The associations 
between categorical variables and AP status were 
tested by Pearson’s chi square tests. The associations 
between continuous variables and AP status were 
assessed by ANOVA tests. The frequency and 
percentage of AP prevalence were stratified across risk 
score quintiles. The AP prevalence trend across risk 
score quintiles were assessed by asymptotic linear by 
linear association test. The odds ratios (ORs) of the 
prevalence of AP across risk score quintiles and their 
95% confidence intervals were computed. Receiver 
operating characteristic (ROC) curves were plotted to 
assess the discriminatory accuracy of the risk score for 
all patients and by genders. Area under curves (AUCs) 
and their confidence intervals were reported. Youden’
s indexes were used to assess the optimal risk score 
cut off value for AP prevalence status. Various disease 
statuses (AP prevalence, three and more AP prevalence) 
were stratified across risk score categories based on 
the optimal risk score cutoff value. Frequencies and 
percentages were reported. Pearson’s chi square 
tests were applied to assess the associations between 
outcome diseases and risk score categories. All analyses 
were conducted on all patients and on screening and 
follow up patients separately. 

The values were considered statistically significant if 
P-value was < 0.05 and values were considered more 
significant if P-values were < 0.01. Analyses were 
performed in R 1.0.153.

RESULTS
The prevalence of AP increased progressively through 
the five quintiles of risk scores: 27.63% in the first and 
lowest quintile, 33.53% in the second quintiles, 46.31% 
in the third quintiles, 52.21% in the fourth quintile, and 
51.35% in the fifth and highest quintile. The ORs of AP 
prevalence in the third quintile compared to the first 
and second quintile were 2.26 [confidence interval (CI): 
1.40-3.65] and 1.71 (CI: 1.08-2.70). The ORs of AP 
prevalence in the fourth quintile compared to the first 
and second quintile were 2.86 (CI: 1.75-4.67) and 2.16 
(CI:1.36-3.45). The ORs of AP prevalence in the fifth 
quintile compared to the first and second quintile were 
2.76 (CI: 1.71-4.47) and 2.09 (CI: 1.32-3.30).

Sample population characteristics and the prevalence of 
AP
The demographic composition of the sample population 
was indicated in Table 1. There were 749 patients who 
met the inclusion criteria. The mean age of the study 
population was 59.00 ± 7.38. Most of the sample 
population was female (436, 58.2%), Hispanics (501, 
67%), and screening colonoscopy patients (606, 
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was 3.60 based on data on all patients.
Table 3 indicates diseases prevalence stratified by 

risk score optimal cutoff value. The percentage of AP 
prevalence patients was smaller for patients with risk 
score lower than 3.6 compared to the patients with risk 
score 3.6 and above (30.8% vs 52.7%, P < 0.001). 
The percentage of patients having three and more 
adenomas is smaller for patients with risk score less 
than 3.6 compared to patients with risk score 3.6 and 
above (4.8% vs 14.6%, P < 0.001).

Subgroup analyses on screening and surveillance 
patients
To strengthen the results, we studied screening and 
surveillance patients separately. The prevalence of AP 
increased progressively in screening patients among 
the 5 quintiles (Table 4): 28.69% in the first and lowest 
quintile, 33.58% in the second quintile, 43.70% in the 
third quintile, 51.67% in the fourth quintile, and 47.75% 
in the fifth and highest quintile. The OR of having AP 
in the third quintile compared to the first quintile was 
1.93 (CI: 1.13-3.29). The OR of having AP in the fourth 
quintile compared to the first and second quintiles were 
2.66 (CI: 1.56-4.52) and 2.11 (CI: 1.27-3.51). The OR 
of having AP in the fifth quintile compared to the first 
and second quintiles were 2.27 (CI: 1.32-3.90) and 1.81 
(CI: 1.08-3.03). The AUC discriminating risk score and 
AP prevalence was 0.60 (CI: 0.55-0.64) (Supplementary 
Figure 1). The optimal risk score cutoff value indicated 
by Youden’s Index was 3.60. The percentage of patients 

80.9%). The mean age of patients without AP was 
slightly lower than the mean age of patients with AP 
(58.66 vs 59.76, P = 0.043).

The prevalence of AP by risk score quintiles
Table 2 indicates the prevalence of AP by risk score 
quintiles and the ORs of AP prevalence compared 
across score quintiles. The prevalence of AP increased 
progressively through the five quintiles of risk scores: 
27.63% in the first and lowest quintile, 33.53% in the 
second quintiles, 46.31% in the third quintiles, 52.21% 
in the fourth quintile, and 51.35% in the fifth and 
highest quintile. The ORs of AP prevalence in the third 
quintile compared to the first and second quintile were 
2.26 (CI: 1.40-3.65) and 1.71 (CI: 1.08-2.70). The ORs 
of AP prevalence in the fourth quintile compared to the 
first and second quintile were 2.86 (CI: 1.75-4.67) and 
2.16 (CI: 1.36-3.45). The ORs of AP prevalence in the 
fifth quintile compared to the first and second quintile 
were 2.76 (CI: 1.71-4.47) and 2.09 (CI: 1.32-3.30).

Discriminatory accuracy of the risk prediction tool and 
cutoff value with highest sensitivity and specificity
The ROC curves assessing the discriminatory accuracy 
of the risk score for all patients and by gender were 
presented in Figures 1 and 2. The AUC for all patients 
was 0.62 (CI: 0.58-0.66). For Female, the AUC is 
0.60 (CI: 0.55-0.66). For male, the AUC is 0.63 (CI: 
0.57-0.69). Youden’s Index indicated the optimal risk 
score cutoff value discriminating AP prevalence status 

Adenoma absent Adenoma present Total P  value

Total 436 (58.2)   313 (41.79) 749 (100)
Age 0.043
   Mean ± SD 58.656 ± 7.321 59.764 10 ± 7.417 59.119 ± 7.376
Gender 0.798
   Male 180 (41.3) 133 (42.5)  313 (41.8)
   Female 256 (58.7) 180 (57.5)  436 (58.2)
Race 0.243
   White 29 (6.7)   33 (10.6)  62 (8.3)
   African american 104 (23.9)   74 (23.7)  178 (23.8)
   Asian   5 (1.1)   2 (0.6)    7 (0.9)
   Hispanic 298 (68.3) 203 (65.1)  501 (67.0)
Indication of colonoscopy 0.279
   Surveillance   77 (17.7)   66 (21.1)  143 (19.1)
   Screening 359 (82.3) 247 (78.9)  606 (80.9)

Table 1  Demographic information stratified by adenomatous polyp prevalence n  (%)

NCI lifetime risk 
score quintile

Score range Number of individuals 
with adenomas (%)

OR of an adenoma (95%CI): row quintile vs  column quintile

Q1 Q2 Q3 Q4
Q1 lowest (1.1, 1.9) 42 (27.63) - - - -
Q2 (1.9, 2.8) 55 (33.54) 1.32 (0.82, 2.14) - - -
Q3 (2.8, 4.0) 69 (46.31) 2.26 (1.40, 3.65) 1.71 (1.08, 2.70) - -
Q4 (4.0, 5.4) 71 (52.21) 2.86 (1.75, 4.67) 2.16 (1.36, 3.45) 1.27 (0.79, 2.02) -
Q5 highest   (5.4, 12.3) 76 (51.35) 2.76 (1.71, 4.47) 2.09 (1.32, 3.30) 1.22 (0.78, 1.93) 0.97 (0.61, 1.54)

Table 2  Adenoma prevalence by risk-score quintile for all patients 

Asymptotic Linear-by-Linear Association Test: P < 0.001. OR: Odds ratio; CI: Confidence interval; NCI: National Cancer Institute.
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with AP prevalence is lower for patients with risk score 
lower than 3.6 compared to patients with risk score 
3.6 and above (31.1% vs 50.3%, P < 0.001). The 
percentage of patients with three and more AP is lower 
for patients with risk score lower than 3.6 compared to 
patients with risk score 3.6 and above (4.6% vs 12.8%, 
P < 0.001) (Supplementary Table 1). 

The prevalence of AP among surveillance patients 
mostly increased progressively among the five quintiles 
(Supplementary Table 2): 23.33% in the first and 
lowest quintile, 33.33% in the second quintile, 56.67% 
in the third quintile, 50.00% in the fourth quintile, and 
68.97% in the fifth and highest quintile. The OR of 
having AP in the third quintile compared to the first 

quintile was 4.3 (CI: 1.41-13.07). The OR of having 
AP in the fourth quintile compared to the first quintile 
was 3.29 (CI: 1.03-10.53). The OR of having AP in the 
fifth quintile compared to the first and second quintiles 
were 7.3 (CI: 2.30-23.18) and 4.44 (CI: 1.49-13.26). 
The AUC discriminating risk score and AP prevalence 
was 0.70 (CI: 0.62-0.79) (Supplementary Figure 2). 
The optimal risk score cutoff value indicated by Youden’
s Index was 3.50. The percentage of AP prevalent 
patients is smaller for patients with risk score less than 
3.5 compared to patients with risk score 3.5 and above 
(29.6% vs 62.5%, P < 0.001). The percentage of 
patients with three and more AP is smaller for patients 
with risk score less than 3.5 compared to patients with 
risk score 3.5 and above (5.6% vs 22.2%, P = 0.009) 
(Supplementary Table 3). 

DISCUSSION
The results of our study suggest that the NCI’s Risk 
Assessment Tool is a reasonable option for recognizing 
patients who are at a higher risk for the presence 
of adenomatous polyps, having a moderately good 
discriminatory accuracy for the presence of AP.

The primary endpoint of our study was the presence 
of any adenomatous polyp, whereas the secondary 
endpoint highlighted the presence of ≥ 3 adenomatous 
polyps (high risk adenoma). In our study, a NIH risk 
score of 3.6, as calculated based on Youden’s index, was 
the best cut off value as a predictor of AP. The NCI risk 
score of more than 3.6 as compared to NCI risk score of 
3.6 or less had significantly higher chance of finding an 
adenomatous polyp (30.8% vs 52.7%, P < 0.001) or 
high-risk adenoma (4.8% vs 14.6%, P < 0.001).

The prevalence of AP increased progressively 
throughout the five quintiles of risk scores and 
plateaued on the fifth quintile in our study: 27.63% in 
the lowest quintile, and 51.35% in highest quintile. The 
AUC, which reflects the overall discriminatory accuracy 
of the risk-prediction tool, was 0.62 (0.60 for females, 
and 0.63 for males), similar to those observed in the 
validation study of the NCI CRC Risk-Assessment Tool 
using data from the NIH-AARP diet and health study 
with incident CRC as the outcome, in which the AUCs 
were 0.61 (95%CI: 0.59-0.62) for women and 0.61 
(95%CI: 0.60-0.62) for men, thus demonstrating a 
moderately good range for the given AUCs (Figures 1 
and 2, Supplementary Figures 1 and 2)[7].

These findings suggest that the NCI’s Risk Assess
ment Tool has a moderate to good predictive value 
for estimating the risk for adenomatous polyps as 
well as future risk of CRC and can be utilized for such 
predictions. This dual risk estimation makes it a very 
effective tool for increasing the yield of colonoscopy. 

Adenomas are well known precursors of CRC. 
The adenoma-carcinoma sequence has suggested 
genetic alterations and chromosomal instability as the 
underlying mechanism for colorectal tumorigenesis[8]. 
Genes such as the APC, K-Ras, p53 and others, have 
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Figure 1  Receiver operating characteristic curve for National Cancer 
Institute Colorectal Cancer Risk-Assessment Tool for all patients.
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Figure 2  Receiver operating characteristic curves for National 
Cancer Institute Colorectal Cancer Risk-Assessment Tool for all 
patients by genders. Solid line indicates female, dashed line indicates 
male.

< 3.6 (n  
= 373)

≥ 3.6 (n  
= 376)

Total (n  
= 749)

P  value

Adenoma present 115 (30.8) 198 (52.7) 313 (41.8) < 0.001
Adenoma (number) < 0.001
   < 3 355 (95.2) 321 (85.4) 676 (90.3)
   ≥ 3 18 (4.8)   55 (14.6) 73 (9.7)
Serrated adenoma present   1 (0.3)   2 (0.5)   3 (0.4) 1.000
Hyperplastic polyp > 10 mm 
present

  7 (1.9) 10 (2.7) 17 (2.3) 0.632

Table 3  Disease prevalence stratified by risk score optimal 
cutoff value n  (%)
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been identified and implicated in the development 
of CRC[4]. It is often observed that CRC has a slower 
development in most cases via the adenoma-carcinoma 
sequence, which can take years. The estimated annual 
transition rates in both men and women from the 
advanced neoplasia to CRC was about 2.5%-3% among 
the groups of 55-64 years and about 5% to 5.5% in 
age groups of 70-79 years. This slower development 
gives physicians the potential for reducing the burden of 
the disease by early detection and subsequent removal 
of adenomas thereby haltering progression to CRC. 
Studies relate a 53% reduction in mortality due to CRC 
when adenomas are identified and removed during 
colonoscopy[9].

Adenomas that are greater than 1 cm, contain 
a substantial (> 25%) villous component, or have 
high-grade dysplasia are commonly referred to as 
advanced adenomas and carry an increased cancer 
risk[10]. However, a recent meta-analysis reported 
inconsistencies in detecting advanced adenomas 
based on size[11]. These discrepancies are due to a 
lack of standard methods for estimating adenoma 
size and the inter-observer variability and different 
pathology measurements[12-13]. It was seen that the 
utilization of an open biopsy forceps reported precise 
measurement only 37% of the time[14]. Sometimes the 
polyps are removed piecemeal and often break during 
collection[2]. Therefore, accuracy based on size in not 
reliable and should be used with caution for surveillance 
colonoscopies.

Calderwood et al[2] revealed that there in incon
sistent association of villous histology of polyps and 
risk of advanced neoplasia in different studies. In 
contrast to European and United States guidelines, the 
British guidelines doesn’t include advanced neoplastic 
features of polyps for recommendations of surveillance 
colonoscopies[2]. Based on this the British guidelines 
recommended one year follow up for 5 small adenomas 
or 3 adenomas if one is ≥ 10 mm in size vs 3 years in 
European and United States guidelines for patients with 
≥ 3 adenomas or any adenoma ≥ 10 mm size or with 
high grade dysplastic features or villous histology[15-17]. 
Due to these reasons and inconsistencies, we did not 
include advanced adenomas in our analysis.

In 2009, Freedman et al[4] developed the CRC risk 
assessment tool for white men and women without 
known susceptibility. This model was validated by Park 

et al[7] with recommendation that the model has a 
modest discriminatory power for the assessment of an 
individual’s risk of CRC. 

More than 50 proposed risk scores for colon cancer 
that have the potential to identify individuals at high 
risk[18]. A recent systematic review showed there is 
no clear improvement in discrimination as increasing 
numbers of variables are added to the risk assessment 
tools[19]. The two most commonly used and validated 
scores are the Cleveland Clinic test and the NCI test; 
which are both self-completed questionnaire. The 
Cleveland clinic test can only provide a suggested 
10-year risk assessment, whereas the NCI test provides 
a 5-year and lifetime risk as well. Because the NCI tool 
has been subjected to external validation and because 
the predictors included in other risk scores are often a 
subset of the NCI tool’s multiple predictors, we designed 
this study to explore the NCI tool.

We recommend the use of this score to help 
the patient in an informed decision-making; with 
patients having a higher NIH score should opt for 
the colonoscopy as compared to other available 
modalities. This is because colonoscopy has the 
additional advantage of clearing the colon of polyps and 
detecting cancerous lesions early in these patients. It 
also saves the time and cost of doing other tests which 
ultimately may require colonoscopy in such group of 
patients[20-22]. As the higher score is consistent with ≥ 3 
AP, it is reasonable to screen with colonoscopy to detect 
synchronous lesions throughout the entire colon.

It has been suggested by many studies that for 
adequate adenoma detection, the withdrawal time 
should be at least 6-9 min on average[10-11]. Preferably, 
an average withdrawal time for normal colonoscopies 
of 9 min is essential of adenoma detection. A higher 
adenoma (33.6%) detection rate was observed with 
withdrawal time of 9 min as compared to a lower 
adenoma (23.8%) detection rate with withdrawal time 
of 6 min[12]. We recommend that in patients having a 
higher NCI risk score, a higher withdrawal time should 
be used as it will increase the yield of adenomas and 
decrease the future risk of CRC in these patients.

Sanduleanu et al[23] defined interval CRC (iCRC) as 
“colorectal cancer diagnosed after a colorectal screening 
examination or test in which no cancer is detected, 
and before the date of the next recommended exam”. 
Various factors contribute towards the development 

NCI lifetime risk score 
quintile

Score range Number of individuals 
with adenomas (%)

OR of an adenoma (95%CI): row quintile vs  column quintile

Q1 Q2 Q3 Q4
Q1 lowest (1.1, 1.9) 35 (28.69) - - - -
Q2 (1.9, 2.8) 45 (33.58) 1.26 (0.74, 2.14) - - -
Q3 (2.8, 4.0) 52 (43.70) 1.93 (1.13, 3.29) 1.53 (0.92, 2.56) - -
Q4 (4.0, 5.5) 62 (51.67) 2.66 (1.56, 4.52) 2.11 (1.27, 3.51) 1.38 (0.83, 2.29) -
Q5 highest   (5.5, 12.3) 53 (47.75) 2.27 (1.32, 3.90) 1.81 (1.08, 3.03) 1.18 (0.70, 1.98) 0.85 (0.51, 1.43)

Table 4  Adenoma prevalence by risk-score quintile for all screening patients 

Asymptotic Linear-by-Linear Association Test: P < 0.001. OR: Odds ratio; CI: Confidence interval; NCI: National Cancer Institute.
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of iCRC which include, missed lesions, incomplete 
polypectomy or rapid progression[24]. We suggest that 
the use of NCI score should be incorporated in clinical 
practice to make a decision about the duration before 
next colonoscopy to help decrease the incidence 
of interval CRC, though this has to be validated in 
prospective trials[25].

There are a few limitations of our study. It’s a 
retrospective study mainly on minority group of 
patients. Majority of our study patient population 
included Hispanics and African Americans and a small 
number of Asians and white Americans. Therefore, it’
s unclear whether generalizability to the more diverse 
United States population will be effective. 

We didn’t estimate the CRC risk based on the effect 
of location (proximal versus distal) of adenomas in this 
study. It is mentioned in previous studies that proximal 
lesions have a greater risk of adenoma detection as 
compared to the distal ones. These important clinical 
strategies need to be designed based on the location of 
the adenomas[26].

Conclusion and recommendations
In the last two decades, screening and surveillance 
colonoscopy guidelines implementation has remarkably 
decreased the CRC incidence and mortality. Our study 
intends to further decrease the morbidity and mortality 
associated with CRC. 

Therefore, we recommended prospective trials to 
validate our hypothesis in a larger and heterogeneous 
population group with more diverse racial and ethnic 
backgrounds. This will help characterize the risk of 
future CRC risk and AP based on NCI score and assist 
the patients and provider decision-making about timing 
and mode of screening.

Patients with the higher NCI risk score have higher 
risk of AP and subsequent CRC; therefore, measures 
to increase the effectiveness of CRC detection in these 
patients include longer withdrawal, early surveillance, 
and choosing colonoscopy over other CRC screening 
modalities.

ARTICLE HIGHLIGHTS
Research background
Colorectal cancer (CRC) is the third most common cancer diagnosed in men 
and women in the United States. The lifetime risk for developing CRC is 1 in 
22 for men and 1 in 24 for women. Estimates for new cases of CRC amount to 
140000 yearly, and approximately 50000 people will die of CRC in 2018 alone. 
CRC arises from colonic polyps, specifically ‘adenomas’, which result from 
either a sporadic mutation or a DNA mismatch repair within the mucosal lining 
of the intestine. Adenomas may grow and progress from low-grade dysplasia to 
high-grade dysplasia, to carcinoma-in-situ and eventually invasive carcinoma. 
It is there essential to diagnose the pre-cancerous and cancerous lesions are 
earlier stage. 

Research motivation
Due to the financial and social impact of CRC on society, it is imperative to 
quantitatively assess the risk of developing CRC in individuals. Many tools 
are widely available that help calculate future risk of CRC, however they tend 
to be limited to specific patient groups, or be based on selected populations 

of patients, and have relatively poor discrimination or are not validated and/or 
published. Therefore, it is needed to developed tools which help predict future 
risk of CRC more specifically. 

Research objectives
National Cancer Institute Colorectal Cancer Risk Assessment tool provides 
5-year, 10-year and lifetime estimates and currently helps predict lifetime CRC 
risk. We conducted this study with the aim of evaluating the NCI Colorectal 
Cancer Risk Assessment Tool as a predictor of the presence of adenomatous 
polyps found during screening or surveillance colonoscopy. 

Research methods
This is a retrospective single center observational study over a period of 6 mo 
duration. The data was collected from the electronic medical records of patients 
and tabulated in Microsoft Excel. Findings at colonoscopy were extracted 
from final procedure reports, and pathology information was extracted from 
final pathology reports. Asymptomatic patients between 50 and 80 years old, 
undergoing colonoscopy were included in the study population. Patients who 
met the above criteria were interviewed over the phone, and their lifetime NCI 
CRC Risk-Assessment Tool score was calculated. The predictors included in 
the NCI CRC Risk-Assessment Tool are number of relatives with CRC, body 
mass index, servings of vegetables per day, aspirin and nonsteroidal anti-
inflammatory drug use, usual number of cigarettes smoked per day and years 
of smoking in current and former smokers, prior negative sigmoidoscopy 
and/or colonoscopy, polyp history and current vigorous leisure time activity 
etc.The authors in original paper estimated 10-year and 20-year CRC risks. 
This tool is available on the Internet and provides 5-year, 10-year and lifetime 
estimates. We used the predicted lifetime CRC risk. The data on the presence 
of adenomatous polyps and the numbers in each colonoscopy were collected.

Research results
After data analysis, it was noticed that the prevalence of AP increased 
progressively through the five quintiles of risk scores: 27.63% in the first and 
lowest quintile, 33.53% in the second quintiles, 46.31% in the third quintiles, 
52.21% in the fourth quintile, and 51.35% in the fifth and highest quintile. The 
odd ratios (ORs) of AP prevalence in the third quintile compared to the first and 
second quintile were 2.26 (CI: 1.40-3.65) and 1.71 (CI: 1.08-2.70). The ORs of 
AP prevalence in the fourth quintile compared to the first and second quintile 
were 2.86 (CI: 1.75-4.67) and 2.16 (CI: 1.36-3.45). Youden’s Index indicated 
the optimal risk score cutoff value discriminating AP prevalence status was 
3.60 based on data on all patients. The percentage of AP prevalence patients 
was smaller for patients with risk score lower than 3.6 compared to the patients 
with risk score 3.6 and above (30.8% vs 52.7%, P < 0.001). The percentage of 
patients having three and more adenomas is smaller for patients with risk score 
less than 3.6 compared to patients with risk score 3.6 and above (4.8% vs 
14.6%, P < 0.001).

Research conclusions
According to this study, patients with the higher NCI risk score have higher 
risk of AP and subsequent CRC. Our findings propose that patients who are 
categorized as high risk according to the NCI CRC risk assessment tool should 
undergo colonoscopy for the screening of CRC. Our study also revealed that 
the NCI CRC risk assessment tool can predict about the presence of AP, in 
addition to the lifetime risk of CRC. In these high risk patients, the measures 
to increase the effectiveness of CRC detection in these patients include 
longer withdrawal time, early surveillance colonoscopy, and choosing flexible 
colonoscopy over other CRC screening modalities. This study characterized 
the risk of future CRC risk and AP based on NCI score and will assist the 
patients and providers with informed decision-making about timing and mode of 
screening.

Research perspectives
In the last two decades, screening and surveillance colonoscopy guidelines 
implementation has remarkably decreased the CRC incidence and mortality. 
Our study was conducted to further decrease the morbidity and mortality 
associated with CRC. The tool can be used to predict the risk of future CRC 
and AP and therefor can assist the patients and providers with informed 
decision-making about timing and mode of screening. To further validate the 
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results of our study, there is a need to conduct prospective trials in a larger 
and heterogeneous population group with more diverse racial and ethnic 
backgrounds and involving multiple center. 
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