The tumor metabolic marker Tumor M2-PK in stool: a new biomarker for colorectal cancer
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Introduction

According to the American Cancer Society colorectal cancer (CRC) is the third most common cancer in the US
for both men and women. It is estimated that in 2005 about 145,290 people in the US will be newly diagnosed
with CRC, and about 56,290 patients will die from CRC [1].

The development of CRCs takes place over several years. Early stages can easily be treated by endoscopic
polypectomy or endoscopic resection of the mucosa. In this context effective screening strategies are of utmost
importance. Although colonoscopy is the most sensitive and specific diagnostic tool, most patients will decline
this investigation because of its inconvenience, invasiveness and cost. Therefore, more acceptable alternative
markers are needed in order to detect patients at high risk.
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The quantification of Tumor M2-PK in feces provides a

new sensitive screening tool for colorectal tumors [6, 7].
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Material and Methods

The present study includes 338 patients who underwent complete colonoscopy after providing a sample for the
determination of Tumor M2-PK. Stool samples of patients with CRC and patients without pathological findings were
tested. Histology was obtained from the routine biopsies and/or from surgery. Tumor M2-PK in stool extracts was
determined immunologically with a quantitative ELISA which is based on two monoclonal antibodies (ScheBd® «
Biotech AG, Germany).

N Mean Median Range
[U/ml] [U/ml] [U/ml]
Colorectal CA 147 49.6+ 80 16.5 0.24 - 800.0
Colon CA 88 571+12.4 23.8 0.48 — 800.0
Rectal CA 59 383+75 11.7 0.24-270.4
Controls 191 35+0.4 17 0.16 - 34.3

Table 1: Tumor M2-PK in Colorectal Carcinoma (CA) and Controls

Results

Data from 191 controls with no pathological finding upon colonoscopy and 147 patients with CRC have been
evaluated to date (Table 1 and Figure 1). There is a highly significant difference (p < 0.001) between tumor patients
and controls. At a cut-off point of 4 U/ml, the calculated sensitivity is 85% for colon cancer and 71% for rectal cancer
and the specificity is 79%. Fecal Tumor M2-PK levels of 88 patients with CRC were correlated with tumor staging
according to TNM (Figure 2) and Dukes classification (Figure 3). There is a significant difference between controls
and tumor stages T1 and T2, and a highly significant difference (p < 0.001) between controls and tumor stages T3
and T4. Sensitivity for T1, T2, T3, and T4 is 56%, 61%, 82%, and 83%, respectively (Figure 2). Staging according to
Dukes’ classification revealed a significant difference between contrds and Dukes A, and a highly significant
difference (p < 0.001) between controls and Dukes B to Dukes D. Sensitivity is 52% for Dukes A, 76% for Dukes B,
81% for Dukes C, and 82% for Dukes D (Figure 3).
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Conclusions

This study shows that the determination of Tumor M2-PK in the stool is a valuable tool for the early detection of
colorectal cancer. The levels of Tumor M2-PK are significantly higher (p < 0.001) in patients with CRC than in the
healthy control group and are correlated with tumor staging according to Dukes’ classification and TNM
classification. Overall specificity is 79% and sensitivity is 80%. In comparison to a variety of indirect tests that detect
blood in stool with a sensitivity less than 30% [8], Tumor M2-PK has a much higher sensitivity when a single spot
stool sample is analyzed. The test directly detects a tumor-specific enzyme that is released by the tumor itself.
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Figure 1: Fecal Tumor M2-PK in Colorectal Carcinoma(CA) and Controls
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Figure 2: Correlation of fecal Tumor M2-PK levels and TNM staging in Colorectal
Carcinoma patients (n = 88)
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Figure 3: Correlation of fecal Tumor M2-PK levels and staging according to Dukes’ classification
(n=88)
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