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BACKGROUND: Blood-based biomarkers used for colorectal cancer sc g need to be developed and validated in

screening populations. We aimed to develop a cancer-associated protein b'omatker test for the detection of colorectal cancev ina
screening population.

METHODS: Participants from the Danish Colorectal Cancer Screening Program were recruited. Blood samples were collected prior
to colonoscopy. The cohort was divided into training and validation sets. We present the results of model development using the
training set. Age sex, and the serological protems CEA. hsCRP, TIMP-1, Pepsinogen-2, HE4, CyFra21-1, Galectin-3, ferritin and B2M
were used to develop a sig| test to discrimi participants with colorectal cancer versus all other findings at
colonoscopy.

RESULTS: The training set included 4048 FIT-positive participants of whom 242 had a colorectal cancer. The final model for
discriminating colorectal cancer versus all other findings at colonoscopy had an AUC of 0.70 (95% Cl: 0.66-0.74) and included age,
sex, CEA, hsCRP, HE4 and feritin.

e of the biomarker sig: in this FIT-positive sc ing lati dndnotreﬂeatheposnwe
e of biomarker si seen in i lati Additional biomarkers are needed if the gical
biomarkers are to be used as a frontline screening test.

British Journal of Cancer (2022) 126:1387-1393; https://doi.org/10.1038/541416-022-01712-x

BACKGROUND
Colorectal cancer (CRC) is the third leading cause of cancer and
accounts for approximately one-tenth of cancer cases and cancer-
related deaths globally [1]. While the incidence and mortality from
CRC are increasing in low- and middle-income countries, a decreasing
trend is observed in several high-income countries [2]. Overall, the risk
of being diagnosed with CRC is associated with increasing age (3], but
emerging results have shown, however, that the risk of young-onset
CRC is increasing in some high-income countries [4-6]. In addition,
the disease is a leading cause of cancer-related mortality among
adults younger than 50 years of age in the USA [7].

Survival from CRC is highly dependent on the stage at diagnosis;
screening leads to more early-stage diagnoses, thereby improving
survival from CRC [8. 91. Identification and removal of adenomas

generally prevents long-term mortality from colorectal cancer [10].
Furthermore, evidence suggests that organised screening pro-
grammes reduce the incidence of colorectal cancer [11).

The number of subjects undergoing CRC screening will most likely
increase in coming years as a consequence of both increased
demand in low- and middle-income countries [12] and an extended
age interval for screening recommendations in high-income coun-
tries, for instance 45-85 years of age in USA [13]. Direct colonoscopy is
the "gold” standard for early detection of CRC, but high costs and
limited capacity makes direct colonoscopy unrealistic and infeasible
for general population-based screening [14, 15). Most nationwide
colorectal screening programmes use the faecal immunochemical
test (FIT) with compliance rates above the minimum acceptable rate
of 45% but below the desirable rate of 65% [16-181.
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included and analyzed for a panel of 9 cancer-associated biomarkers using the ARCHITECT i2000. Two algorithms
were developed: 1) a predefined algorithm based on clinically available biomarkers: FIT, age, CEA, hsCRP and Ferritin;
and 2) an exploratory algorithm adding additional biomarkers: TIMP-1, Pepsinogen-2, HE4, CyFra21-1, Galectin-3, B2M
and sex to the predefined algorithm. The diagnostic performances for discriminating subjects with or without CRC in
the 2 models were benchmarked against the FIT alone using logistic regression modeling. Results: The discrimination
of CRC showed an area under the curve (AUC) of 73.7 (70.5-76.9) for the predefined model, 75.3 (72.1-78.4) for
the exploratory model, and 68.9 (65.5-72.2) for FIT alone. Both models performed significantly better (P < .001) than
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