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BACKGROUND
Colonoscopic polypectomy is the primary reason for declining colorectal cancer incidence 
and mortality. However, there are over 50,000 colorectal cancer (CRC) deaths per year in 
the U.S.1, many of which can be attributed to one-third of eligible Americans not following 
recommended screening guidelines.2

Early detection and prevention of CRC starts with the removal of adenomas using 
colonoscopy. Colonoscopies are the gold standard when it comes to CRC screening because 
this procedure allows the gastroenterologist to visually inspect the entire GI tract. If any 
abnormalities are found, they can be removed during the procedure. Though very effective, 
this procedure is invasive, requires quality bowel preparation and can be expensive. FDA-
approved stool tests have poor compliance and low sensitivity for detection of advanced 
adenomas (22-42%) and non-advanced adenomas (8-17%). As colorectal adenomas account 
for 98% of actionable colonoscopies3, there is an unmet need for a more sensitive non-
invasive test for colorectal adenoma detection. 

Epidemiological evidence 
has ordered the timing 
and risk of pre-cancerous 
adenomas, localized and 
invasive cancer along a 7-10 
year continuum [Fig.1]. 
The increased size, number, and villous features of index polyps are 
correlated with an increased probability of progression to cancer and 
informs surveillance colonoscopies. This slow progression provides 
opportunity for patients to be routinely screened and to detect 
adenomas as early as possible to prevent colorectal cancer, or to receive 
treatment when survival rates are higher.

RESULTS
There is a significant association between FirstSight Scores and polyp size (F value 
= 5.80, p-value = 0.017) [Fig. 3]. DNA mutation (F value = 1.29, p-value = 0.263) and 
methylation status (F value = 0.34, p-value = 0.560) were non-significant. 

Similarly, there is a significant association between FirstSight Scores and number of 
polyps (F value = 23.71, p-value < 0.0001) [Fig. 3].  Again, DNA mutation (F value = 
1.57, p-value =0.210) and methylation status (F value = 1.34, p-value = 0.248) were 
non-significant. These results suggest that FirstSight Scores, which incorporate CEC, 
are providing predictive information of polyp size and number above and beyond DNA 
mutation and methylation status alone.

The test achieved 90% specificity, with sensitivity of 100% (95% CI: 71.5%-100%) 
and 75.5% (95% CI: 61.7%-86.2%) for detection of CRC and AA, respectively, and 
sensitivity of 79.7% (95% CI: 67.8%-88.7%) for detection of AA+CRC [Fig. 3].

METHODS
The test analyzes three biomarkers: circulating gastrointestinal epithelial cells (CECs), validated somatic oncogene and tumor 
suppressor mutations, and methylation (Septin 9) of cell-free tumor DNA and uses incidence risk to calculate a FirstSight Score, 
scaled from 0 to 100. CECs are captured using the CellMax CMx platform, a highly sensitive proprietary technique that has been 
used in several clinical studies outside of the U.S., with results presented at the 2018 and 2019 ASCO GI conferences. Multivariate 
regression methods were used to assess the degree of association between the pre-defined FirstSight (CMx) Scores and polyp 
size and number, adjusting for both DNA mutation and DNA methylation status. 

A single-center, IRB-approved, prospective, blinded study was conducted at the 
Veterans Affairs Palo Alto Health Care System (VA PAHCS) to assess a multimodal 
blood test (FirstSight) detecting adenoma-carcinoma pathway markers in a sample 
of blood. Patients were asked to participate in the study if they fit the enrollment 
criteria [Fig 2]. Patients who were consented had their blood drawn prior to 
colonoscopy. The blood was procesed at CellMax Life without any prior knowledge 
of colonoscopy and pathology results. CEC counts, mutation, and methylation data 
from the blood test, along with the patient's age and gender were analyzed against 
the colonoscopy results and used to derive the performance of the FirstSight test.

Interim results for 354 patients with no prior diagnosis of CRC who were scheduled 
for colonoscopy are presented in the following Results section. Indications for 
colonoscopy were 86% asymptomatic and 14% with symptoms or positive-FIT. 

CONCLUSIONS
A novel noninvasive multimodal FirstSight blood test that analyzes cell-free tumor DNA and circulating epithelial cells, and 
integrates SEER incidence risk is developed for the early detection of colorectal neoplasia.

Preliminary analysis of a 354-subject study confirmed the derived FirstSight Score is significantly associated with polyp size and 
number suggesting that the score tracks the progression of the adenoma-carcinoma axis. The opportunity to track progression 
and potentially inform colonoscopy interval is notable. A multicenter prospective clinical study is in design to further validate 
these findings.

The authors sincerely appreciate the help and contributions from staff at the Veterans Affairs Palo Alto Health Care System and all patients who contributed samples to this study.

[Fig.3] Results from this study show that CellMax Life’s multimodal blood test can detect pre-cancers (advanced adenomas) with 75.5% (95% CI: 61.7%-86.2%) sensitivity, at a 90% specificity, while successfully 
detecting colorectal cancer with 100% (95% CI: 71.5%-100%) sensitivity. There is also a significant association with FirstSight Scores and the size and number of polyps found from colonoscopy.

ZENITH Run-In Study Interim Results

[Fig.1] Due to its slow progression, early detection can be effective in decreasing the incidence and mortality 
rate of CRC. Circulating GI epithelial cells can be detected in the blood when just small adenomas are present.
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◦ FirstSight Scores are shown to have a significant association with 
the size of polyps found during colonoscopy

◦ FirstSight Scores are shown to have a significant association with 
the number of polyps found during colonoscopy

◦ Multivariate logistic regressions show that FirstSight Scores, 
which incorporate circulating GI epithelial cells (CEC) are providing 
predictive information of polyp size and number above and beyond 
DNA mutation and methylation status alone

◦ An interim analysis of the multi-modal FirstSight blood test revealed 
90% specificity, with sensitivity of 100% and 76% for detection of 
CRC and advanced adenomas, respectively
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Disease Category Number of 
Patients

Sensitivity
(95% C.I.) Mean FirstSight Score Mean Polyp 

Index Size (mm) Mean Polyp Number

Colorectal Cancer & Advanced Adenomas 64
(18.1%)

79.7%
(67.8, 88.7)

Colorectal Cancer 
(TNM Stage I-IV)

11
(3.1%)

100%
(71.5, 100) 71.3 38.8 4.0

Advanced Adenomas
(Adenomas ≥1cm, high-grade dysplasia, or ≥25% 
villous features)

53
(15.0%)

75.5%
(61.7, 86.2) 49.9 17.6 5.2

Non-Advanced Adenomas
(Adenomas <1cm with <25% villous features and low-
grade dysplasia)

178
(50.3%)

48.3%
(40.8, 55.9) 35.6 5.1 3.1

Non-Neoplastic Findings
(Includes hyperplastic polyps <1cm)

33
(9.3%)

9.1%
(1.9, 24.3) 20.0 4.4 1.8

Negative Colonoscopy

Number of 
Patients

Specificity
(95% C.I.)

79
(22.3%)

89.9%
(81.0, 95.5) 18.1 0
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Enrollment Criteria
◦ Patients scheduled for elective colonoscopy
◦ Mostly routine screening and polyp surveillance; 
   few symptomatic
◦ Ages between 45 to 80
◦ Diverse ethnicities
◦ Exclusion criteria:
 - Personal history of cancer
 - Personal history of inflammatory bowel 
       disease
 - HNPCC, MAP, FAP, PJS, and other CRC 
        associated syndromes

[Fig.2] Enrollment criteria for the 354 patients included in the Zenith study


