
Kevin Piro 

October, 2015 

 

RCT: Imperiale TF, et al. “Multitarget Stool DNA Testing for Colorectal-Cancer Screening.” The New 

England Journal of Medicine. April, 2014. 370(140): 1287-1297. 

 

Take-Home Message:  

Multitarget stool DNA testing offers an alternative method for detecting colorectal cancer (CRC) with 

potentially increased sensitivity over other cancer detection methods (including FIT). Despite improved 

sensitivity, questions remain about the relative costs, proper intervals for cancer screening, and the rate 

of false positive tests.  

Executive Summary: 

 

Multitarget stool DNA testing offers a new screening modality for colorectal cancer, adding to a wide 

array of available options. Multitarget stool DNA test is a stool sample send-out test that utilizes 

molecular assays for KRAS mutation and aberrant DNA methylation, in combination with a hemoglobin 

immunoassay (nearly identical to fecal immunohistochemical test - FIT). In this study, the authors 

attempted to define the operating characteristics for multitarget stool DNA testing’s detection of 

colorectal cancer, high-grade dysplasia, and advanced precancerous lesions in comparison to the already 

validated FIT. In a cross-sectional, blinded, multicenter trial, multitarget stool DNA testing and FIT were 

evaluated against the gold standard of colonoscopy involving 9,989 patients between the ages of 50-84 

at average risk of CRC. Importantly, roughly 6% of patients were excluded from DNA testing due to 

sample deficiency (eg transportation challenges or DNA deficiency) compared to 3% for colonoscopy 

(most commonly incomplete exam or insufficient sample for biopsy) and < 0.5% for FIT. 

 

The authors identified that DNA testing carried a sensitivity of 92.3% compared to 73.8% for FIT testing 

(p = 0.002). The DNA test’s sensitivity for precancerous lesions was 42.4%, though it was more sensitive 

than FIT (23.8%, p < 0.001). Notably, these gains in sensitivity for DNA testing came at the expense of 

sacrifices in specificity: DNA testing had specificity of 86.9% compared to 94.9% for FIT. The bottom line 

is that number needed to screen to detect one CRC would be 166 with multitarget stool DNA testing, 

compared to 208 with FIT and 154 with colonoscopy. 

 

 Screening is known to reduce mortality from colorectal cancer. There are multiple methods 
available for CRC screening, and efforts continue to improve the detection of CRC and to offer 
alternatives to colonoscopy. While this trial did not specifically address multitarget DNA stool testing as 
a screening test  (i.e. testing intervals, complications, costs, patient acceptance, adherence, and long-
term patient-important outcomes), it does suggest that DNA testing is more sensitive than FIT for 
detection of CRC. 
 

Guidelines  

ACG Guidelines for CRC Screening 2008, for average risk patients 

- Cancer prevention tests should be offered first 



o Preferred CRC prevention test is colonoscopy every 10 years beginning at age 50 

(Grade 1B) 

- Cancer detection tests should be offered to patients who decline colonoscopy. The 

preferred cancer detection test is annual FIT for blood (Grade 1B) 

o This is recommended over fecal DNA testing due to more extensive data and higher 

cost of fecal DNA testing 

 

Practice changer?  

 

Multitarget stool DNA testing offers an alternative screening method for CRC that can potentially reduce 

the number of colorectal cancers that are missed by FIT. While this study does reflect improved 

sensitivity in detection of CRC, PCPs will need to counsel their patients on the increased likelihood of 

false positive tests with stool DNA testing, what the result means, and subsequent steps that would be 

recommended. Furthermore, I would caution PCPs that they may be sending a more costly test that 

carries a higher risk of repeat sampling compared to FIT. According to the Cologuard website, the 

maximum out of pocket cost is $649, though Medicare now covers the test for all eligible patients (per 

Mayo Clinic’s website, the cost is $599 with Medicare covering $502). Also, physicians need to consider 

costs of false positive tests, in regard to added additional cost of follow up colonoscopy. 

 

Finally, one needs to address how frequently their patients are completing these samples and whether 

their primary clinic has a mechanism in place to follow up their positive tests, as there is some data to 

suggest that an unexpectedly high number of positive fecal tests are not followed with colonoscopy. 

 

Ultimately, I am awaiting more thorough cost analysis and more regular implementation of this DNA 

technology. While this article does not change my practice today (I will continue to recommend 

colonoscopy or FOBT – per VA guidelines), I do anticipate that as this technology continues to be 

explored and costs are reduced, that this will become a recommended part of the guidelines, and an 

acceptable alternative to colonoscopy and FIT 

 

The following will be included as a linked attachment in the weekly announcements: 

 

Design  

 Study design:  multicenter, cross-sectional, double blind 

 multicenter, double-blind, parallel-group, randomized controlled trial 

 Patients: N=9,989 

o Intervention: Multitarget Stool DNA Test (Cologuard) 

o Control: Standard (n=5,123) 

 Setting: 90 sites throughout US and Canada (includes private and academic settings) 

 Enrollment: June 2011 to November 2012 

 Analysis: as treated analysis 

 

Population 



 Inclusion Criteria 

o Age 50-84 

o “Average risk for colorectal cancer” 

o Scheduled to undergo screening colonoscopy 

 Exclusion Criteria 

o Personal history of colorectal neoplasia, digestive cancer, or inflammatory bowel disease 

o Had undergone colonoscopy within the previous 9 years 

o Had undergone barium enema, CT colonography, or sigmoidoscy within the previous 5 years 

o Positive results on fecal blood testing within the previous 6 months 

o Had undergone colorectal resection for any reason other than sigmoid diverticula 

o Overt rectal bleeding with the previous 30 days 

o Personal or family history of colorectal cancer 

o Had participated in any interventional clinical study within the previous 30 days 

o Unable or unwilling to provide written informed consent 

 Baseline Characteristics  

o Age: 50-59 (28.7%), 60-64 (8.2%), 65-69 (36.7%), 70-74 (17.4%), ≥ 75 yr (9%) 

o Male 46.3% 

o Caucasian(84.0%, AA 10.7% 

 

Interventions 

 All patients were required to provide a stool specimen and undergo screening colonoscopy within 90 days 

after providing informed consent  

o Stool collected before routine bowel prep 

 Specimens sent to central biorepository, where stool was aliquoted and frozen 

 Aliquots then sent to one of three laboratories where mulitarget DNA test completed 

 FIT was completed at a separate single laboratory 

o Colonoscopists were required to describe the extent of the examination, document cecal 

visualization, rate the quality of the prep, and record the size and location of lesions 

o Biopsy and surgical specimens underwent usual histopathological analysis 

 Polyps with high grade dysplasia or 25% or more villous elements in adenomas < 1 cm, 

as well as sessile serrated or hyperplastic polyps measuring 1 cm or larger were re-

reviewed centrally by GI pathologist for confirmation 

 Disagreements resolved by consensus of two central pathologists 

 Sensitivity and specificity of both DNA test and FIT test compared to gold standard (colonoscopy) 

 

Outcomes (Because we're comparing experimental and control groups, the outcomes section can be 

started with a sentence like this one, just to be clear: Comparisons are intensive therapy vs. standard 

therapy.) 

 Primary Outcomes (What were the primary outcomes of the study?   

o Ability of the DNA test (Cologuard) to detect colorectal cancer (i.e. adenocarcinoma) compared to 
FIT test (compared to gold standard of colonoscopy) 

 92.3% sensitivity (CI 83-97.5%) vs. 73.8% sensitivity (CI 61.5-84%) 
 65 total cases discovered by colonoscopy 

 Secondary Outcomes 



o Performance of the multitarget DNA test for detection of advanced precancerous lesions, 
including advanced adenomas (sensitivity) compared to FIT 

 Colorectal cancer: 92.3% (CI 83.0-97.5%) vs 73.8 (CI 61.5-84.0%) 
 Colorectal cancer and high-grade dysplasia:  83.7% (CI 75.1-90.2%) vs 63.5% (CI 53.5-

72.7%) 
 Advanced precancerous lesions: 42.4% vs 23.8% 
 Non-advanced adenoma: 17.2% vs 7.6% 

o All non-advanced adenomas, non-neoplastic findings, and negative results on colonoscopy 
(specificity)  

 86.6% (CI 85.9-87.2%) vs 94.9% (CI 94.4-95.3) 
o Negative results on colonoscopy (specificity) 

 89.8% (CI 88.9-90.7%) vs 96.4% (CI 95.8-96.9%) 
 False positive rate confidence intervals: CI 10.2-13.4% vs CI 3.6-5.1% 

 Adverse Events  

o No adverse outcomes recorded 

 Subgroup Analysis 

o Evaluated colorectal cancer by stage (I-IV)  

 sensitivity did not vary significantly between stages with DNA test 

o Evaluated cancer and advanced precancerous lesions according to location – sensitivity did not 

vary significantly  

 Sensitivity was greater in distal cancerous lesions, but not statistically significant  

 In comparison to FIT, sensitivity was greater 

o Number of persons who would need to be screened with to detect one colorectal cancer or 

advanced precancerous lesion 

 Any colorectal cancer: Colonoscopy – 154, DNA test – 166, FIT – 208 

 Advanced precancerous lesions: Colonoscopy – 13, DNA test – 31, FIT – 55 

 

Criticisms 

 ~6% of cases were not included in the study owing to insufficient sampling or error in shipping with DNA 
test compared to < 0.5% with FIT 

o Some of these things were easily addressed (changing the seal on the kit, some samples excluded 
because colonoscopy completed prior to analysis of DNA test) 

 Does not include cost analysis, nor does it determine how the multitarget DNA testing function as a 
screening test 

 There is some data to suggest that changing the operating characteristics of the FIT (reducing the 
specificity to increase the sensitivity) yields roughly the same sensitivity at the multitarget DNA test. The 
authors argue that the ROC curve suggests that the DNA test outperforms FIT across a broad range of 
specificities 
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