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Article 
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ABSTRACT: Introduction: Colorectal Cancer screening programs are effective in reducing incidence and 

mortality. In Europe, every FIT+ patient is referred to colonoscopy. Available data shows that ~75.0% of these 

patients are negative. It is desirable to select patients at greater risk of having a positive colonoscopy. Materials 

and Methods: 711 subjects, aged 50-74, attending the screening program of ASL-NA-3-SUD (Naples, Italy), 

were enrolled in a cross-sectional study to evaluate the performance of QuantiDNA™ test and non-inferiority 

of an alternative approach (AAP). This evaluation is based on FIT+ and QuantiDNA™+ patients referred to 

colonoscopy, compared to Standard of Care (SOC), colonoscopy following a FIT+ test alone. A non-inferiority 

margin (NIM) for Colorectal Neoplasia (CN) and Advanced Adenomas (AA) was set at -10% and at -3.8% for 

CRC. Results: The odds ratio was 1.76 (p-value= 0.009). The detection rate of AAP was 15.9% for colorectal 

neoplasia, 13.0% for advanced adenoma, and 3.0% for CRC. The risk difference between AAP and SOC was -

5.07% (95% C.I -9.23, -0.90) for colorectal neoplasia, -4.02% (95% C.I. -7.89, -0.16) for advanced adenomas, and 

-1.04% (95% C.I. -3.16, 1.07) for CRC. This data suggests that AAP is non-inferior to SOC for detecting CN, AA, 

and CRC. The expected decrease in colonoscopies is 33.4%. Conclusions: The QuantiDNA™ test is 

straightforward, non-invasive, and well-tolerated. Data from this study indicates it is effective in the reduction 

of the need for colonoscopy examinations (-33.4%) and is non-inferior to SOC in the detection of significant 

colorectal lesions. 
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GLOSSARY OF TERMS 

Sensitivity (True Positive Rate): the proportion of subjects with disease, who have a positive test 

Detection rate: the proportion of subjects enrolled who have a true positive test 

Odds ratio (OR): Odds ratio was calculated according to: (TP*TN)/(FP*FN), where TP= True Positives; TN=True 

Negatives; FN=False Negatives; FP=False Positives 

Specificity (True Negative Rate): the proportion of subjects without disease, who have a negative test 

Positive Predictive Value (PPV): the proportion of subjects with disease among those with a positive test 

Negative Predictive Value (NPV): the proportion of subjects without disease among those with a negative test 

Positivity Rate: the proportion of subjects enrolled who have a positive test 

Non-Inferiority Margin (NIM): The largest clinically acceptable difference between a new treatment and an active 

comparator. 

Triage: The process of prioritizing patients for treatment based on the urgency of their needs. 

False Positive Rate (1-Specificity): Proportion of subjects without disease, who have a positive test 

False Negative Rate (1-Sensitivity): Proportion of subjects with disease, who have a negative test 

CN: colorectal neoplasia. (Abnormal growth or mass in the colon or rectum. It includes advanced adenomas, high -

risk sessile serrated lesions and colorectal cancers) 

AA: advanced adenoma. 

NAA: non-advanced adenoma. 

CRC: colorectal cancer. 

SOC: standard of care , or immediate colonoscopy following a FIT+ test. 

AAP: alternative approach., or colonoscopy iff both FIT+ and QuantiDNA+. 

1. Introduction 

Colorectal Cancer (CRC) is the third most common cancer worldwide, accounting for 

approximately 10% of all cancer cases, is the second leading cause of cancer-related deaths 

worldwide. Most cases occur in people aged 50 and above and primarily men. In 2020, more than 1.9 

million new cases of CRC and more than 930,000 deaths due to CRC were estimated worldwide. 

(World Health Organization, July 2023) In the recent era of precision medicine advanced CRC patients 

may benefit from target treatment based on monoclonal antibodies (mAB) against Epidermal Growth 

Factor Receptor (EGFR) extracellular domain [22]. CRC patients are often diagnosed in an advanced 

stage, drastically affecting clinical outcome, despite a rapidly evolving scenario of promising target 

drugs [3]. Organized screening programs have been implemented for the early detection of pre-

cancerous lesions in Europe and other parts of the world. Most of them are based on the biennial use 

of the fecal immunochemical test (FIT) and/or its older version, the fecal occult blood test (FOBT) for 

people of both genders, aged 50-69 or 50-74 [4]. Screening programs are effective in reducing cancer-

related mortality, yet depend largely on participation, which varies between 40-85%, according to 

different countries. [4] Current screening protocols require immediate referral to colonoscopy, 

following a FIT positive (Fit+) or FOBT positive (FOBT+) test. However, most of these colonoscopies 

are negative. [17] For example, in 2021, the Italian CRC screening program screened >2,000,000 

individuals and performed about 100,000 colonoscopies, of which some 19.0% were positive for 

advanced adenomas or worse, and, conversely, >80% were negative [17]. Many colonoscopies are 

also performed outside the organized screening programs. This may lead to unnecessary discomfort 

for patients and a work overload for healthcare facilities, not to mention increasing waiting lists. An 

increased risk of CRC has been observed in association with the number of days to colonoscopy 

following a FIT+ test (OR = 1.76 for > 180 days of waiting time). [17]  
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In this scenario, minimally invasive and technically reliable screening tools are currently under 

investigation. [23] Over the last thirty-five years, the role of circulating cell-free DNA (cfDNA) from 

liquid biopsy specimens demonstrated a pivotal role for molecular evaluation of CRC patients [1,21] 

and other neoplastic diseases[2,5]. Particularly, circulating tumor DNA (ctDNA) consisting in a small 

fraction of cfDNA, is released by tumor cells in blood stream. Plasma is considered a dynamic, 

reproducible and clinically specific source of nucleic acids capable of integrating tissue-based 

molecular analysis of predictive biomarkers in clinical practice [23]. Several authors have focused on 

the detection of mutations in late-stage cancers. In this study we investigated the role of long 

fragments of cfDNA [1–21]) with a view to establish their utility in the selection of patients at the 

greatest risk of returning a positive colonoscopy, following a FIT+ (or FOBT+) test adopting 

QuantiDNA™ test (DiaCarta Inc., Pleasanton (CA), an assay designed to detect total cfDNA and its 

long fragments in plasma, in the triage of FIT+ patients. This process is commonly known as triage 

[3], a term widely used in military and emergency medicine and cervical or other screening programs 

[18] to select those persons of highest priority. In a FIT+ patients triage setting, we aimed to reduce 

the number of negative colonoscopies, without causing unnecessary harm to the patients, by 

maximizing the assay sensitivity. We compared two different approaches: 1) SOC, including 

immediate colonoscopy after a FIT+ (or FOBT+) test; 2) AAP, colonoscopy following both FIT+ (or 

FOBT+) and cfDNA+ tests. 

2. Materials and Methods 

2.1. Study Design 

During the period 2019-2022, 711 individuals of both genders, aged 50-74 (Tables 1-2; 

Supplementary Information), participating in a CRC screening program organized by the ASL NA 3 

SUD, a public healthcare company operating in the district of Naples (Italy), were enrolled in a cross-

sectional study aimed at investigating the possible role of QuantiDNA™ test (DiaCarta Inc., 

Pleasanton (CA), an assay designed to detect total cfDNA and its long fragments in plasma, in the 

triage of FIT+ patients. 

According to the study protocol, all participants with a FIT+ (or FOBT+) test, willing to sign an 

informed consent and eligible for the study, received both the QuantiDNA™ test and a colonoscopy. 

Data analysis strategy ensured a comparison between SOC and AAP. The study was approved by 

the Ethical Committee in December 2018. 

Statistical analysis was conducted internally and independently validated by TechnoSTAT 

Clinical Services (Israel). The database was provided and held by Mednet, Inc. (MN, USA). 

The endoscopy unit of ASL NA 3 SUD served as a recruitment center. The Molecular Pathology 

Laboratory of the Department of Public Health of the Federico II University of Naples (Naples, Italy) 

performed whole blood specimens processing. Plasma samples were shipped to the CLIA laboratory 

of DiaCarta, Inc. (Pleasanton, CA, USA) for final QuantiDNA™ testing. 

All colonoscopies were performed by the endoscopy unit of ASL NA 3 SUD, while 

histopathology for positive colonoscopies was provided by the anatomic pathology laboratory of ASL 

NA 3 SUD. Patients with a final diagnosis of either cancer or cancerized advanced adenoma were 

referred to surgery. 

2.2. Study Population 

Subjects with a FIT+ test in the previous 3 months and plans to undergo a colonoscopy within 

60 days of signing the informed consent were enrolled (Tables 1-2). The following exclusion criteria 

applied:  

Previous history of colorectal cancer 

Overt rectal bleeding within 60 days of enrollment 

Personal history of inflammatory bowel disease (IBD), including Crohn’s disease and chronic 

ulcerative colitis 

Personal or family history of familial adenomatous polyposis (FAP) 
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Personal or family history of hereditary non-polyposis colorectal cancer (HNPCC) or Lynch’s 

syndrome 

Personal history of other hereditary cancer syndromes (see Supplementary Information for 

details) 

Participation in a clinical trial with an investigational medicinal product within the previous 90 

days 

Pregnancies; 

Discontinuation/withdrawal criteria also applied (i.e., personal reasons, loss to follow-up). 

(Table 1) 

Table 1. Clinical parameters of enrolled patients. 

Demographic 

Characteristics 
 Number * % 

Gender 

Female 348 51.9 

Male 323 48.1 

Total 671 100.0 

Race 

Caucasian 668 99.6 

Black or African 0 0.0 

Middle Eastern or North 

African 
0 0.0 

South Asian 0 0.0 

East Asian 0 0.0 

Eastern European 2 0.3 

Western European 1 0.1 

Southeast Asian or Pacific 

Islander 
0 0.0 

Other 0 0.0 

Total 671 100.0 

2.3. Technical Workflow 

All enrolled subjects underwent an eligibility check (subject information, visit information, 

inclusion/exclusion criteria, demographics, medical history, subject history, substance use, vital 

signs, family history) (Tables 3-4-5-7-8; Supplementary Information). A total of n=20 ml of entire 

blood specimens was collected for molecular analysis. In particular, 2 ml of peripheral blood were 

used for cfDNA evaluation. Whole blood samples were collected in Streck Cell-free DNA BCT® blood 

collection tubes (La Vista, NE) capable of storing whole blood samples up to 7 days at room 

temperature. Sample collection took place on the day subjects were undergoing pre-colonoscopy 

procedures (such as blood coagulation tests). Samples were shipped on the same day of collection to 

the processing laboratory at the University of Naples where standardized technical procedures to 

collect and store samples were carried out. Briefly, whole blood samples underwent two 

centrifugations, first at 1,600 x g and second at 16,000 x g at room temperature for 10 minutes each. 

Following centrifugation, plasma samples were stored at -80° C. until molecular analysis. Quality 

checks were also implemented to ensure cfDNA stability and storage at constant temperature. 
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Following enrollment conclusion, the plasma samples were shipped to the DiaCarta, Inc. (Pleasanton, 

CA) CLIA/CAP-certified laboratory for QuantiDNA™ testing. Sample shipment was arranged by 

World Courier, a company specializing in international shipments for clinical trials, with confirmed 

experience in tracking specimens’ temperature during shipment. The plasma samples were stored at 

-80oC prior to being thawed and tested with the QuantiDNA™ test at the DiaCarta CLIA-certified 

clinical laboratory. Relative Light Units (RLUs) data were measured by a DiaCarta Luminometer 

(DiaCarta, Inc., Pleasanton, CA) and converted into ng/ml concentration values using a point-to-point 

calibration (fig.2). A Receiver Operating Characteristic (ROC) curve was run internally to convert 

continuous into binary values and indicate presence/absence of disease. As described in the 

instructions for use, a cut-off of 6.27 ng/ml, previously calculated on a training set, was chosen as an 

acceptable balance between a sensitivity for CN of 74% and a specificity of 35%. 

We analyzed the assay’s performance for odds ratio, detection rates, sensitivity, specificity, PPV, 

NPV and positivity rate. 

2.4. Statistical Analysis 

The study pre-specified two sets of hypotheses. The first hypothesis aimed to demonstrate that 

AAP sensitivity for detecting colorectal neoplasia patients is significantly greater than 50%. The 

second set of hypotheses aimed to demonstrate that AAP sensitivity is non-inferior to the SOC in 

detecting colorectal neoplasia, advanced adenomas and colorectal cancer patients, where the non-

inferiority margins were set at -10%, -10%, -3.8%, respectively (see “Discussion” section for the 

justification). The negative sign of the margin reflects the form T - C (Treatment - Control, in this case 

AAP - SOC). The first hypothesis was tested using exact Binomial distribution; the second set of 

hypotheses was tested using the Farrington-Manning method with one-sided alpha = 0.025. All tests 

were one-sided with alpha = 0.025. The sample size for the study was calculated to provide 80% 

power to demonstrate the first study hypothesis. Assuming sensitivity of 70%, a sample of at least 25 

CRC and 100 AA patients was required. To achieve the required number of positive patients, the total 

sample size was set to 711 patients in total, accounting for dropouts and loss-to-follow-up.  

Efficacy analysis was conducted using the efficacy analysis set, as follows:  

The primary efficacy analysis, to evaluate the accuracy of QuantiDNA™ test, with a three-stage 

process: 

A. logistic regression was fit to construct the test score. 

B. The cut-off was applied to convert the continuous score into positive or negative. 

C. Binary accuracy of the test was evaluated, via positivity rate, odds ratio, sensitivity, detection 

rate, PPV, NPV and specificity. 

The secondary efficacy analysis, to repeat the primary analysis using the secondary reference 

definition. 

Covariate analysis in which the following covariates were evaluated: age, gender, body mass 

index (BMI), smoking and alcohol habits, lesion location, lesion type, cancer grade, cancer stage. 

Confidence intervals for sensitivity and specificity were calculated using Clopper-Pearson 

method 

Confidence intervals for PPV and NPV were calculated using the logit transformation, as 

recommended in Mercaldo et al. (2007). 

Confidence intervals for PLR and NLR were calculated using the delta method, as described in 

Zhou, Obuchowski, and McClish, 2nd ed, 2011 (p. 113). 

Model: Anti-logit(0.2045+1.5535*I{Fragment≥6.27}) 

Primary reference is defined as subject who has the presence of Colorectal Cancer (CRC) or 

Advanced Adenoma (AA). 

The statistical analysis software used were: R-studio® v. 2022.12.0-353 under MacOS® Monterey 

v.12.4 for internal analysis, and SAS® v. 9.4 under Windows® 2016 Terminal. 
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3. Results 

3.1. Study Population 

A total of 711 participants were enrolled, of which 671 were included in the final analysis. 40 

patients’ data were excluded from analysis due to unavailable colonoscopy data. A total of 27 out of 

671 patients were clinically diagnosed as CRC (prevalence 4.0%). Staging information was available 

only for 19 out of 27 subjects including 8 Stage I, 8 stage IIA, 1 stage IIB, 1 stage IIIB and 1 stage IIIC. 

A total of 114 out of 671 patients had AA (prevalence 17.0%), for a total number of CN of 141 cases 

out of 671 (prevalence 21.0%). Lesion distribution was also evaluated according to location, size, 

histology severity, age, gender, BMI, and smoking status. Of note, 40.0% (56 out of 141) of CN lesions 

occurred in the 70+ years old group, 39.0% (55 out of 141) in the 60-69 years old group while 21.0% 

(30 out of 141) of CN were in the 50-59 years old group. As expected, there were more colorectal 

neoplasia lesions amongst men (57.0%) than women (43.0%).  In addition, 53.9% (76 out of 141) of 

CN lesions were found in the sigmoid colon, 28.3% (40 out of 141) lesions in the ascending colon, 

22.7% (32 out of 141) lesions in the rectum and 19.1% (27 out of 141) lesions in the descending colon. 

35.1% (40 out of 114) of AA cases displayed High Grade Dysplasia (HGD) , 41.2% (47 out of 114) 

showed a histological villous pattern ≥ 25%; 36.8% (42 out of 114) had tubular adenoma ≥10 mm and 

22.8% (26 out of 114) had a serrated lesion ≥10 mm. Moreover, 53.0% (75 out of 141) of CN cases were 

found in subjects with a BMI ≥ 27.4 kg/m2 (median), while 47.0% were below this value. 69.0 % (97 

out of 141) ) of CN cases were found in non-smokers, 18.0% (25 out of 141) in current smokers and 

13.0% (18 out of 141) among former smokers. Alternative Approach shows comparable sensitivities 

for lesions ≥10 mm. There were 4 lesions ≤ 9 mm with histological features of advanced adenomas 

and all of them were detected by AAP. 76.3% of AA with size 10-19 mm (61 out of 80), 73.7% with 

size 20-29 mm (14 out of 19) and 72.7% with size >29 mm (8 out of 11) was detected (Figure 1). 

 

Figure 1. A bar chart describing the test’s sensitivity for disease type, subdivided by polyp size. 
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3.2. Clinical Performance  

The odds ratio was 1.76 (95% C.I. 1.15, 2.69 p= 0.009). Hence, a subject with a positive cfDNA 

test had 76.0% greater odds of disease than one with a negative cfDNA test. The detection rate of 

colorectal neoplasia, advanced adenoma and colorectal cancer is a useful indicator, commonly 

adopted by European CRC screening programs. Detection Rate for CN was 15.9% (95% C.I. 13.3,18.9), 

and risk difference with SOC was -5.1% (-9.2, -0.9). DR for AA was 13.0% (10.5, 15.7) and risk 

difference with SOC was -4.0% (-7.9, -0.2). DR for CRC was 3.0% (1.8, 4.6), and risk difference vs SOC 

of -1.0% (-3.2, 1.1) (Table 2). Point-estimates and lower bounds of the C.I. for all risk differences were 

within the non-inferiority margins. This suggests that AAP is non-inferior to SOC in detecting 

colorectal neoplasia, advanced adenomas and colorectal cancer (Figure 2). PPV and NPV for CRC 

were 4.5% and 96.9% respectively. There is an expected 33.4% decrease in the need for colonoscopies 

due to a 66.6% positivity rate. (Table 4) 

Table 2. Non-Inferiority Analysis on Detection Rate (DR) by Lesion Type (Fragment Efficacy Analysis 

Set). 

Cancer Type 
Non-inferiority Margin 

(%) 
Risk Difference (%) 

Lower 95% 

CL 

Upper 95% 

CL 
P-Value 

CN -10 -5.07 -9.23 -0.90 0.010 

AA -10 -4.02 -7.89 -0.16 0.001 

CRC -3.8 -1.04 -3.16 1.07 0.005 

Table 3. Accuracy Parameters by Logistic Regression Model as Derived from Pilot Study – 

Primary Reference Definition. 

CN 

Parameter Total N 
True 

Outcome 
Estimate (%) 

Lower 95% 

CL 

Upper 95% 

CL 
 

Sensitivity 141 107 75.9 68.0 82.7  

Specificity 530 190 35.8 31.8 40.1  

PPV 447 107 23.9 21.9 26.0  

NPV 224 190 84.8 80.3 88.4  

DR 671 107 15.9 13.3 18.9  

PR 671 447 66.6 62.9 70.2  

NLR   0.67 0.49 0.92  

PLR   1.18 1.06 1.32  

OR   1.76 1.15 2.69  

Youden's J 

statistic 
  0.117    

AA 

Sensitivity 114 87 76.3 67.4 83.8  

Specificity 557 197 35.4 31.4 39.5  

PPV 447 87 19.5 17.7 21.4  

NPV 224 197 87.9 83.7 91.2  

DR 671 87 13.0 10.5 15.7  

PR 671 447 66.6 62.9 70.2  

NLR   0.67 0.47 0.95  

PLR   1.18 1.05 1.33  

OR   1.76 1.11 2.81 0.017 
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Youden's J 

statistic 
  0.117    

CRC 

Sensitivity 27 20 74.1 53.7 88.9  

Specificity 644 217 33.7 30.0 37.5  

PPV 447 20 4.5 3.6 5.6  

NPV 224 217 96.9 94.2 98.3  

DR 671 20 3.0 1.8 4.6  

PR 671 447 66.6 62.9 70.2  

NLR   0.77 0.40 1.47  

PLR   1.12 0.89 1.41  

OR   1.45 0.60 3.49 0.404 

Youden's J 

statistic 
  0.078    

Table 4. Accuracy Parameters by Logistic Regression Model as Derived from Pilot Study for CRC 

Cases – Primary Reference Definition. 

Parameter Total N True Outcome Estimate (%) Lower 95% CL Upper 95% CL 

Sensitivity 27 20 74.1 53.7 88.9 

PPV 447 20 4.5 3.6 5.6 

NPV 224 217 96.9 94.2 98.3 

DR 671 20 3.0 1.8 4.6 

PR 671 447 66.6 62.9 70.2 

Sensitivity for CN was 75.9% (95% CI: 68.0, 82.7) (Table 3), which is significantly greater than 

the 50.0% of the null hypothesis. Specificity was 35.8% (95% CI: 31.8, 40.1), and area under the curve 

(AUC) was 56% (52.0, 60.0). Sensitivity and specificity for AA were 76.3% and 35.4% respectively, 

while for CRC they were 74.1% and 33.7%. The assay found 87.5% of CN located in the ascending 

colon, 87.5% of those found in the rectum, 77.8% in the descending, and 62.4% in the sigmoid colon. 

Sensitivity for AA with high-grade dysplasia was 82.5%, while it was 80.8% for serrated lesions, 

76% for tubular adenomas, and 74.5% for AAs with a ≥25% villous pattern. 

The assay was sensitive towards CN lesions found in former smokers, with a 94.4% sensitivity 

and significant odds ratio (OR) of 10.6 (1.2, 92.7) vs current smokers. Sensitivity for CN lesions found 

in non-smokers was 76.3%. The OR of former smoker’s vs non-smokers was 5.28, but not statistically 

significant (0.7, 41.9). 

 

Figure 2. Graphs of the non-inferiority analysis of AAP vs SOC. 
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4. Discussion 

Here, we evaluated the role of a liquid biopsy based tool for the triage of FIT+ patients eligible 

for colonoscopy.  Liquid biopsy consists in a versatile, dynamic and minimally invasive diagnostic 

tool able to assess molecular status of cancer patients. Interestingly, blood specimens are under 

investigation in early stage setting where a sampling approach capable to overview molecular 

landscape of tumor cells is required [24]. Particularly, the QuantiDNA™ test assay was calibrated 

specifically to meet the characteristics of the FIT+ patients’ triage setting. According to SOC, all 

patients returning a FIT+ test must be referred to colonoscopy. The QuantiDNA™ assay, 

implemented by the AAP tested in this study, would need to provide reassurance to those patients 

who are told to forego colonoscopy, while at the same time reducing unnecessary colonoscopies. We 

chose a cut-off value of 6.27 ng/ml for patient cfDNA concentration, because it appeared to meet both 

objectives while achieving acceptable sensitivity and specificity values. By applying this cfDNA 

QuantiDNA™ test assay, the expected decrease in colonoscopies is about 33.4%. NPV for cancer is 

97.0%. Non-inferiority analysis suggests that AAP is not unacceptably worse than SOC for all three 

disease categories (CN, AA, CRC).The clinical test results showed a sensitivity of 75.0% for AA and 

74% for CRC (Stage I-II predominantly). We do not have much information about later stages and 

metastatic cancer (mCRC), because there were only two CRC participants with stage III, while none 

had stage IV or mCRC. However, the high sensitivity for pre-cancer and early-stage cancers fits well 

with the purpose of colorectal cancer screening programs.We recognize that a 35.0% specificity is 

sub-optimal, however, it is important to understand the triage context, bearing in mind that without 

triage, all FIT+ subjects would inevitably go to colonoscopy examination. Modelling the impact of 

AAP on 1000 theoretical FIT+ population who would be referred to immediate colonoscopy 

according to SOC, we would find that AAP would decrease the number of colonoscopies to ~660, 

applying QuantiDNA™ test’s positivity rate. Furthermore, using AAP’s positive predictive value for 

CN, negative colonoscopies could decrease by a 36.0% rate. With a NPV of about 97.0% for CRC and 

non-inferiority in DR for CN, AA and CRC, the model should theoretically provide adequate patient 

protection. The choice of the non-inferiority margin was challenging due to the absence of guidelines 

that instead exist for pharmaceutical trials. Our reasoning resulted from some adaptations of the rules 

set by EMA and FDA (7,8). The assay met the non-inferiority requirements for all of the three disease 

categories. Interestingly, the AAP showed the highest sensitivity levels for CN lesions located in the 

ascending colon and the rectum, for high grade dysplasia, and for serrated lesions (87.5%, 87.5%, 

82.5% and 80.8% respectively). The assay appears to have a higher sensitivity for CRC Stage II cancers 

(88.9%), but this will need further confirmation. 

Finally, blood sample collection was accepted and well tolerated by most patients. Laboratory 

procedures also proved acceptable. The bDNA technology and signal amplification appear to 

provide consistent detection of cfDNA directly in plasma, without the DNA extraction step which is 

known to lose variable amounts of genetic material. Thus, using the QuantiDNA™ test could 

generate opportunities for reliable patient cfDNA monitoring. The study presented here has some 

limitations. First of all, the study conducted only allowed for single-site enrollment. This was due to 

considerations pertaining to disease prevalence in different regions of Italy and the probability of 

finding a significant number of pre-cancers and cancers without enrolling an overwhelming number 

of subjects. ASL NA 3 SUD has been implementing a CRC screening program for less than 10 years, 

and appears to meet this enrollment requirement. Secondly, the choice of a cross-sectional design to 

compare two interventions does not provide the same level of evidence of a fully randomized, 

interventional study. Notably, the comparison between the two approaches was made possible by 

the data analysis strategy. 

5. Conclusions 

This study showed promising results in the triage of FIT positive patients. Further studies are 

needed to confirm this data in clinical practice and will improve our knowledge of liquid biopsy, 

cfDNA and its potential contribution to the prevention of colorectal cancer. 
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