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Introduction:

Colonoscopy is currently supposed to be the best screening tool for
colorectal cancer. However, the acceptance of this method is very
poor, although it has been included in screening programs in the
German health system since 2002. Therefore, evaluation of additional
screening tools seems to be of great interest. Recently, testing for
fecal occult blood (FOBT), genetic alterations or alterations in tumor
metabolism (e.g. Tumor M2-PK) is under investigation.

Methods:

The use of M2-PK measurement in the feces has been reported in
6 studies (original papers and abstracts) until today. The data of these
studies were analysed and critically reviewed.

Results:

The overall sensitivity of M2-PK was 77.9% concerning CRC.
Specificity ranged from 74.3% (endoscopic controls) to 83.3%
(general population). Overall results are given in table 1, study details
are shown in table 2.

The lower specificity in endoscopic controls may be due to the fact
that these patients had a clinical indication for colonoscopy and
therefore diseases of the upper Gl tract seemed not to be unlikely.
Overall sensitivity for adenomas was 45.9%, increasing to 61.1% for
adenomas larger than 1 cm. A high percentage of positive results
(90.4%) was also observed in patients with chronic inflammatory
bowel disease.

Table 1: Results of present studies concerning the use of M2-PK in feces for CRC
screening
Author M2PK Endoscop General CRC Adenomas IBD
. Controls Population
Hardt PD etal., Positive - 1 11 4
2003 [7] (2.0%) (68.8%) (50.0%)
Negative - 48 5 4
Cut off: (98.0%) (31.2%) (50.0)
> 4 U/ml Total - 49 16 8
Hardt PD etal., Positive 32 - 44 -
2004 [8] (22.2%) (73.3%)
Negative 112 - 16 -
Cut off: (77.8%) ((26.7%)
>4 U/ml Total 144 - 60 -
Naumann M et Positive 26 - 23 11 47
al., 2004 [9] (34.7%) (85.2%) (45.8%) (90.4%)
(>1cm: 8/13 pos.)
Negative 49 - 4 13 5
Cut off: (65.3%) (14.8%) (54.2%) (9.6%)
> 4 U/ml Total 75 - 27 24 52
Haug U et al., Positive - 160 - - -
2004 [10] (17.5%)
Negative - 756 - -
Cut off: (82.5%)
> 5 U/ml Total - 916 - -
Vogel T et al., Positive 18 - 17 10 ?
2005 [11] (28.1%) (77.3%) (47.6%)
Negative 46 - 5 11
Cut off: (71.9%) (22.7%) (52.4%)
> 4 U/ml Total 64 - 22 21
Koss K et al., Positive 0 - 21 3
2005 [12] (0%) (87.5%) (37.5%)
(>1cm: 3/5 pos.)
Negative 13 - 3 5
Cut off: (100%) (12.5%) (62.5%)
>4 U/ml Total 13 - 24 8 -
Total Positive 76 161 116 28 47
(25.7%) (16.7%) (77.9%) (45.9%) (90.4%)
Negative 220 804 33 £i8) 5
(74.3%) (83.3%) (22.1%) (54.1%) (9.6%)
Total 296 965 149 61 52
Specificity: 74.3% 83.3%
Sensitivity: 77.9% 45.9%
(>1cm:61.1%)
M2PK: Tumor-M2-Pyruvatkinase, IBD: Inflammatory bowel disease, CRC: Colorectal
carcinoma

Table 2: Study design of the currently available studies concerning the use of M2-PK in feces as a screening tool for CRC.
Author Type of Study Included Patients Mean Age Study Population Reason for Colonoscopy
(m/f)
Hardt PD et al., Unicenter, 78 (58/29) 68,2 years 21 CRC, 8 adenomas, 47 Indication for colonoscopy for
2003 [7] retrospective healthy controls different reasons
study
Hardt PD et al., Multicenter, 204 (not known) Not known 144 healthy controls with Suspicion of gastrointestinal
2004 [8] retrospective screening colonoscopy, 60 CRC cancer
study
Naumann M et Multicenter, 232 (129/112) Not known 232 patients with indication for Unspecific abdominal
al., 2004 [9] prospective study colonoscopy (after endoscopy: ~ symptoms, diarrhea, positive
75 healthy subjects, 42 IBD, 30 FOBT or screening
infectious diarrhea, 27 CRC, 24  colonoscopy
adenomas)
Haug U et al.,, Retrospective 985 (not known) 50 — 70 years 916 asymptomatic patients, 69  Suspicion of gastrointestinal
2004 [10] study (mean age not CRC cancer
given)
Vogel T et al., Multicenter, 138 (61/77) 58,0 years 116 patients with indication for  Indication for colonoscopy for
2005 [11] prospective study colonoscopy, 22 CRC different reasons
Koss K et al., Unicenter, 45 (28/17) 65,0 years 45 patients with screening Screening colonoscopy
2005 [12] prospective study colonoscopy
IBD: inflammatory bowel disease, FOBT: faecal occult blood test, CRC: colorectal carcinoma

Conclusions:

According to the results of this meta-analysis the M2-PK-Test appears
to be superior for CRC screening as compared to FOBT and genetic
testing.

Sensitivity for FOBT is reported to be 40% for CRC [1,2] and <20% for
adenomas [2]. Specificity for FOBT is reported to be 20-98% [3].
However, false-positive results are seen in up to 80% of
asymptomatic patients [4]. One major reason for the limitations of
FOBT is that many carcinomas do not bleed at all or bleed only
intermittently [5,6].

Testing for multi-target genetic alterations seems to be promising
with a reported sensitifity of 63-100% [4]. Yet, the limitations of this
screening tool are its high costs and the very limited handling and
shipping time of the feces.

Colonoscopy is supposed to be the gold standard of CRC screening.
However, a procedure that is not accepted by the screening
population can hardly be successful. Concerning handling, effective-
ness and costs M2-PK seems to be a good possibility for large scale
screening of colorectal carcinoma. It might even be used to detect
larger adenomas. Elevated M2-PK in patients with acute and/or
chronic inflammatory bowel diseases are probably due to
proliferation of epithelial cells and leucocytes in the inflammatory
area. Since IBD patients are subject to endoscopic surveillance
anyway, they are not part of the population to be included in general
CRC screening programs. Therefore, M2-PK elevation in IBD patients
is not a limitation for the use of this marker in general population
screening.

According to the presented data, M2-PK testing in the feces should
be recommended for general population screening because of its
superior performance.
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