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Abstract
Colorectal Cancer is the second leading cause of cancer death worldwide second only to lung cancer. Screening modalities have 

been developed by various medical organizations and that has shown a dip in the mortality rates. As the screening modalities vary 
from non-invasive fecal occult blood test to Colonoscopy, there is a large variation between the two spectra. Radiological imaging 
has tried to bridge this gap, but has failed to do so significantly. Recently the Food and Drug Administration of USA has approved for 
the use of a stool DNA test (Colorgurad®, Exact Science) and blood test (Epi proColon®) for Colorectal Cancer Screening. This article 
attempts to shows how the two new non-investigations, being non-invasive, can be an integral part of the armament of a patient and 
his clinician for screening, diagnostic and monitoring for Colorectal Cancer.
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Introduction
Colorectal Cancer is the second leading cause of cancer death worldwide second only to lung cancer. Varied screening modalities and 

algorithms developed by many medical associations and that have shown a dip in the mortality rates. As the screening modalities vary 
from non-invasive fecal occult blood test (FOBT) to Colonoscopy, there is a large variation between the two spectra. Radiological imaging 
has tried to bridge this gap, but has failed to do so significantly. Recently the Food and Drug Administration of USA (FDA) has approved for 
the use of a stool DNA test (Cologurad®, Exact Science) and blood test (Epi proColon) for Colorectal Cancer (CRC) Screening. This article 
would aim to understand the use of these two new modalities.

Discussion
The 2016 guidelines by the US Preventive Services Task Force (USPSTF) strongly recommend screening for colorectal cancer. It lists 7 

different screening strategies, stating that “the screening tests are not presented in any preferred or ranked order,” implying that the task 
force considers them to be equivalent. However, the task force presents evidence that some strategies are better than others when tested 
in representative populations [1,2].

Fecal Occult Blood Test: FOBT

FOBT is the test where the fecus is tested for occult blood. The two common methods for testing are guaiac solution based or immuno-
chemical tests.
a) FOBT Guaiac.
b) FIT – Immunochemical (OC FIT-CHEK Polymedco).

Both these tests have very low sensitivity and specificity. Its low negative predictive value and positive predictive value make its use 
very unreliable in the hand of a clinician. Resorting to use of colonoscopy or virtual colonoscopy to detect CRCs. Its accuracy is even worse 
for detection of adenomas. Therefore, rending it useless for CRC screening and possibly helpful in detecting CRCs. As most of the reduction 
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in mortality of the CRC has been mostly been attributed to cancer prevention when compared to treatment. Stool-based tests are gener-
ally considered not as good as direct visualization tests, like colonoscopy and flexible sigmoidoscopy, as many cancers or polyps can be 
missed. They can also yield false-positive results, which may lead to unnecessary colonoscopy [3]. In spite of being a non-invasive, annual 
screening procedure, there is low adherence to the FOBT [4].

Colonoscopy

It is the gold standard in CRC diagnosis testing [5]. Providing a more thorough view of the inside of the digestive tract, this screening 
test must be repeated after an interval of 10 years, if all appears to be normal. The direct visualization facilitates screening and diagnostic 
follow up of positive findings during the same examination [3,6]. Colonoscopy is a highly sensitive and specific screening method. Data 
suggests that the sensitivity for colonoscopy to detect adenomas ≥ 10mm, ranges from 89% to 98%, and for adenomas ≥ 6 mm, ranges 
from75% to 93% [6]. Another European study, aiming to demonstrate the sensitivity and Negative Predictive Value of T1 cancer detection, 
showed that Colonoscopy has low values of 60% and 75% respectively [7].

However, major factors contributing to the lower adherence rates of this screening procedure are:
•  Long bowel preparation and examination time: leading to dehydration or electrolyte balances.
•  Sedation: resulting in cardiovascular events.

Invasiveness of the procedure: that can result in infection, colonic perforations and bleeding [6].

CT of Virtual Colonoscopy

The American Cancer Society officially recommended this modality for screening test in 2008 [1]. It has good sensitivity even for 
flat lesions with combing various CT techniques [8]. It also has as high as 90% positive predictive value for polyps 6 mm [9]. In a Brit-
ish screening showed higher accuracy with better detection rates and PPV at busy centres with experienced radiologists and using 3D 
interpretation [10]. Therefore, even though this is non-invasive test, its accuracy is not up to the mark in screening when it’s done at a 
population level.

Cologurad

The FDA has approved it for screening for CRCs in average risk patients above the age of 50, with a Negative Predictive Value of 99%. 
Colorectal cancer arises from accumulated genetic and epigenetic alterations, which provide a basis for the analysis of stool to identify 
tumor specific changes [11]. This test involves a molecular assay to detect DNA mutations involved in biomarkers of CRCs i.e. KRAS muta-
tion, NDRG4 and BMP3 methylation. It also detects occult fecal hemoglobin by immunochemistry like the FIT method. B-actin is also de-
tected and measured. It is used as an internal control to measure the amount of DNA in the fecus [11]. It should be performed at an interval 
of 1 - 3 years, depending upon the individual cases, taking their prior history and examination findings into account [6]. Published in the 
New England Journal of Medicine, the study by Imperiale., et al. [11] assesses the test characteristics of the only FIT-DNA test available in 
the United States (Cologuard; Exact Sciences). Its sensitivity and specificity to detect colorectal cancer was 92% and 84%, respectively. Its 
sensitivity to detect advanced precancerous lesions (advanced adenomas and sessile serrated polyps measuring ≥ 1 cm) was 42%, and its 
specificity to detect “all none advanced findings” (including non-neoplastic findings and negative colonoscopy findings) was 87%, thereby 
being exceeding the performance of the FIT overall. The multitarget stool DNA testing, thus, has been shown to have higher single-applica-
tion sensitivity than a commercial FIT, for both colorectal cancer and advanced precancerous lesions, although with lower specificity [11].

Epi proColon

Approved by the FDA in April 2016, the assay (Epi proColon) relies on qualitative detection of the methylated septin9 gene (SEPT9) 
[4]. A Case-control study by Warren., et al. [12] reported an estimated sensitivity of 90% at 88% specificity for cancer detection, in 50 
untreated CRC patients, while in a clinical trial, the assays were reported to have sensitivity and specificity of 68%and 79%, respectively. 
Comparing to FIT, another clinical trial showed that SEPT9 testing significantly improved sensitivity (68% vs. 73%) but markedly de-
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creased specificity (97% vs. 81%). However, the USPSTF guidelines have mentioned SEPT9 to have a low sensitivity of 48% [4,6,12]. 
Another study comparing Plasma SEPT9 with FIT, found that at a sensitivity of 72%, the Epi proColon test is non- inferior to FIT for CRC 
detection, although at a lower specificity. With negative predictive values (NPV) of 99.8%, both methods were identical in confirming the 
absence of CRC [13]. Evidence suggests that some patients who are reluctant to undergo screening would be receptive to a blood test. 
As shown by one survey, 97% who refused colonoscopy accepted a non-invasive screening test, and 83% of those preferred a blood test. 
Despite increasing the compliance, the ambiguity regarding the actual clinical application of this newly approved test, suggests the need 
for more evidence supporting the use of SEPT9 as a screening procedure, and the continuation of efforts to detect new tumor biomarkers, 
that will overcome the barriers of the present screening techniques. Although the sensitivity, specificity and adherence rates are impor-
tant factors to consider while adopting a screening method into practice, one major factor that doesn’t have enough supporting data, is the 
impact of all the above screening rates on the mortality and morbidity data. However, there is evidence from RCTs demonstrating that an 
annual or biennial screening with gFOBT as well as 1-time and every 3 to 5-year flexible sigmoidoscopy reduces colorectal cancer deaths 
[14]. There is a need for trials showing long-term findings of direct comparisons of the various screening methods.

Conclusion
Colorectal cancer is the most frequently diagnosed among adults aged 65 to 74 years; the median age at death from colorectal can-

cer is 68 years. Currently, the USPSTF suggests to offer or provide screening, starting at age 50 years and continuing until age 75 years, 
while that for 76 to 85 years, should be for selected patients, depending on individual circumstances (Recommendation). In view of the 
National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) Program data, the incidence of colorectal cancer may be 
increasing among adults younger than 50 years. With the availability of non-invasive screening options, like Cologurad and Epi proColon, 
the screening is likely to be implemented in adults aged 45 – 75 years, thereby ensuring that the increase in screening rates materializes 
into detection of the cancer at an early and curable stage. This article, thus, shows how the two new tests, being non-invasive, can be an 
integral part of the armament of a patient and his clinician for screening, diagnostic and monitoring for Colorectal Cancer.

Bibliography

1. Levin B., et al. “Screening and Surveillance for the Early Detection of Colorectal Cancer and Adenomatous Polyps, 2008: A Joint Guide-
line from the American Cancer Society, the US Multi-Society Task Force on Colorectal Cancer, and the American College of Radiology”. 
CA: A Cancer Journal for Clinicians 58.3 (2008): 130-160.

2. Ransohoff DF ans Sox HC. “Clinical practice guidelines for colorectal cancer screening: New recommendations and new challenges”. 
Journal of the American Medical Association 315.23 (2016): 2529-2531.

3. Wardlaw J and Dennis M. “Screening Tests for Colorectal Cancer”. Journal of the American Medical Association 314.22 (2015): 2327-
2328.

4. Parikh RB and Prasad V. “Blood-based screening for colon cancer: A disruptive innovation or simply a disruption?” Journal of the 
American Medical Association 315.23 (2016): 2519-2520.

5. Tóth K., et al. “Detection of Methylated SEPT9 in Plasma Is a Reliable Screening Method for Both Left- and Right-Sided Colon Cancers”. 
PLoS One 7.9 (2012): e46000.

6. Bibbins-Domingo K., et al. “Screening for Colorectal Cancer”. Journal of the American Medical Association 315.23 (2016): 2564-2575.

7. Van Der Vlugt M., et al. “Optical diagnosis of malignant colorectal polyps: is it feasible?” Endoscopy International Open 4.7 (2016): 
778-783.

https://www.ncbi.nlm.nih.gov/pubmed/18322143
https://www.ncbi.nlm.nih.gov/pubmed/18322143
https://www.ncbi.nlm.nih.gov/pubmed/18322143
http://jamanetwork.com/journals/jama/fullarticle/2529488
http://jamanetwork.com/journals/jama/fullarticle/2529488
http://jamanetwork.com/journals/jama/fullarticle/2529494
http://jamanetwork.com/journals/jama/fullarticle/2529494
https://www.ncbi.nlm.nih.gov/pubmed/23049919
https://www.ncbi.nlm.nih.gov/pubmed/23049919
http://jamanetwork.com/journals/jama/fullarticle/2529486
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4993871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4993871/


Citation: Kakkar A and Indraneil Mukherjee. “New Non-Invasive Genetic Studies in Colorectal Cancer”. EC Gastroenterology and Digestive 
System 2.3 (2017): 369-372.

New Non-Invasive Genetic Studies in Colorectal Cancer

372

8. Pickhardt PJ., et al. “Flat Colorectal Lesions in Asymptomatic Adults: Implications for Screening with CT Virtual Colonoscopy”. Ameri-
can Journal of Roentgenology 183.5 (2004): 1343-1347.

9. Pickhardt PJ., et al. “Positive predictive value for polyps detected at screening CT colonography”. European Radiology 20.7 (2010): 
1651-1656.

10. Plumb AA., et al. “Use of CT colonography in the English Bowel Cancer Screening Programme”. Gut 63.6 (2014): 964-973.

11. Imperiale TF., et al. “Multitarget stool DNA testing for colorectal-cancer screening”. New England Journal of Medicine 370 (2014): 
1287-1297.

12. Warren JD., et al. “Septin 9 methylated DNA is a sensitive and specific blood test for colorectal cancer”. BMC Medicine 9 (2011): 133.

13. Johnson DA., et al. “Plasma Septin9 versus fecal immunochemical testing for colorectal cancer screening: A prospective multicenter 
study”. PLoS One 9.6 (2014): e98238.

14. Lin JS., et al. “Screening for Colorectal Cancer”. Journal of the American Medical Association 315.23 (2016): 2564-2576.

Volume 2 Issue 3 April 2017
© All rights reserved by Kakkar A and Indraneil Mukherjee.

https://www.ncbi.nlm.nih.gov/pubmed/15505301
https://www.ncbi.nlm.nih.gov/pubmed/15505301
https://www.ncbi.nlm.nih.gov/pubmed/20069423
https://www.ncbi.nlm.nih.gov/pubmed/20069423
http://gut.bmj.com/content/63/6/964.short
http://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-9-133
https://www.ncbi.nlm.nih.gov/pubmed/24901436
https://www.ncbi.nlm.nih.gov/pubmed/24901436
https://www.ncbi.nlm.nih.gov/pubmed/27305422

	_GoBack

