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Supplementary Figure 1. Summary of quality of the included studies, according to the guidelines of quality
assessment of diagnostic accuracy studies (QUADAS) criteria .
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Sensitivity (95% CI)

Blake et al..1982 0.57 (0.51-0.62)
Kuusela et al..1984 069 (0.60-0.78)
Wang et al..1985 0.52 (0.41-0.63)
Kuusela et al..1987 0.56 (0.42-0.69)
Baumann et al..1988 0.32 (0.24-0.40)
Heptner et al..1989 0.64 (0.50-0.77)
Guadagni et al..1991 0.42 (0.34-0.50)
Kuusela et al..1991 0.57 (0.42-0.70)
Haglund et al..1991 0.58 (0.45-0.71)
Kornek et al..1991 0.54 (0.42-0.66)
Kuusela et al..1991 0.57 (0.42-0.70)
Nilsson et al..1992 0.46 (0.40-0.52)
Guadagni et al..1993 0.43 (0.36 - 0.50)
Kok et al..1993 0.40 (0.30-0.50)
Wei et al..1993 0.50 (0.38-0.62)
Severini et al..1993 043 (0.24-0863)
Huber et al..1993 0.52 (0.34-0.69)
Guadagni et al..1994 0.43 (0.36 - 0.50)
Eskelinen et al..1994 0.63 (0.53-0.71)
Paganuzzi et al..1994 0.54 (0.41-0.67)
Pasanen et al..1995 0.58 (0.45-0.70)

Carpelan-Holmstret al.. 199 043 (0.37 - 0.49)
Fermindez-Fermindez etal.. 0.26 (0.20-0.32)

Kleist et al..1996 0.44 (0.35-0.53)
Renehan et al..2000 0.71 (0.55-0.84)
BROLL et al..2001 0.40 (0.31-0.50)
Spila et al..2001 0.44 (0.39-0.49)

Carpelan-Holmstrom et al..2 0.54 (0.34-0.72)
Carpelan-Holmstrm et al..20 0.44 (0.37 - 0.51)

Saito et al. 2004 0.38 (0.31-0.45)
Fernandes et al..2005 0.56 (0.48-064)
Castaldi et al..2005 0.43 (0.31-0.55)
Kovacevic et al..2006 0.48 (0.37-0.59)
Coban et al..2006 097 (0.85-1.00)
Dbouk et al..2007 0.58 (0.41-0.74)
Takeda et al..2007 0.40 (0.33-0.48)
Herszényi et al.. 2008 0.30 (0.19-0.44)
Lee et al..2008 0.29 (0.22-0.38)
Yoneda et al..2009 0.50 (0.42-0.58)
Wild et al..2010 0.44 (0.38 - 0.50)
Chen et al..2010 0.41 (0.35-0.48)
Marrelli et al..2011 0.36 (0.17-0.59)

Pooled Sensitivity = 0.46 (0.45 to 0.47)
Chi-square = 242.40; df = 41 (p = 0.0000)
Inconsistency (l-square) = 83.1 %

.,
S
-
o 1 g W
— g |
e
e
—r Lo W
AN 1 |
i
I
—o
——
e
——
NN -
e
*
—e
—e
g il
5
e
4o
L Lge
= o
= 2
e
e
o
o
—e
@
— o
2 b b 4 o |
e
—e—
—
e
4
@
= 2
*
4 8 8 1
Specificity

Supplementary Figure 2. Forest plot and estimated sensitivity and specificity for
with 95% confidence interval.
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Sensitivity (35% CI)

Holmgren et al..1984 0.67 (0.53-0.79)
Kuusela et al..1987 0.37 (0.24-0.51)
Kuusela et al..1991 0.40 (0.26 -0.54)
Nilsson et al..1992 0.23 (0.15-0.34)
Eskelinen et al..1994 0.30 (0.22-0.39)
Pasanen et al..1995 0.39 (0.27-0.52)
Pasanen et al..1995 0.52 (0.39-0.65)

Pooled Sensitivity = 0.39 (0.34 to 0.43)
Chi-square = 35.42; df = 6 (p = 0.0000)
Inconsistency (I-square) = 83.1 %
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Specificity

Specificity (95% CI)

Blake et al..1982 0.85 (0.81-0.89)
Kuusela et al..1984 0.70 (0.53-0.84)
Wang et al..1985 0.88 (0.73-0.96)
Kuusela et al..1987 0.79 (0.61-0.91)
Baumann et al..1988 0.95 (0.74-1.00)
Heptner et al..1989 0.95 (0.87-0.99)
Guadagni et al..1991 0.90 (0.82-0.95)
Kuusela et al..1991 0.83 (0.64-0.94)
Haglund et al..1991 0.85 (0.68 - 0.95)
Kornek et al..1991 0.85 (0.62-0.97)
Kuusela et al..1991 0.83 (0.64-0.94)
Nilsson et al..1992 0.90 (0.85-0.94)
Guadagni et al..1993 0.90 (0.82-0.95)
Kok et al..1993 1.00 (0.90 - 1.00)
Wei et al..1993 0.95 (0.82-0.99)
Severini et al. 1993 068 (0.51-0.81)
Huber et al..1993 0.98 (0.90 - 1.00)
Guadagni et al..1994 0.90 (0.82-0.95)
Eskelinen et al..1994 0.88 (0.81-0.94)
Paganuzzi et al..1994 0.96 (0.79-1.00)
Pasanen et al..1995 0.55 (0.44-0.865)

Carpelan-Holmstretal..199 0.90 (0.82-0.95)
Fermindez-Fermindez etal.. 0.96 (0.88 - 0.99)

Kleist et al..1996 0.98 (0.88 - 1.00)
Renehan et al..2000 0.74 (0.60-0.84)
BROLL et al..2001 0.89 (0.79-0.96)
Spila et al.2001 092 (0.87-0.95)

Carpelan-Holmstrom et al..2 0.94 (0.89-0.97)
Carpelan-Holmstrm et al..20 0.97 (0.91-1.00)

Saito et al..2004 0.95 (0.89-0.99)
Fernandes et al..2005 095 (0.89-0.98)
Castaldi et al..2005 1.00 (0.90 - 1.00)
Kovacevic et al..2006 0.88 (0.74-0.96)
Coban et al..2008 0.97 (0.83-1.00)
Dbouk et al..2007 0.88 (0.47 - 1.00)
Takeda et al..2007 0.96 (0.86-0.99)
Herszényi et al. 2008 0.88 (0.79-0.94)
Lee et al..2008 1.00 (0.93-1.00)
Yoneda et al..2009 0.98 (0.87-1.00)
Wild et al..2010 095 (0.92-0.97)
Chen et al..2010 0.87 (0.83-0.90)
Marrelli et al..2011 0.91 (0.83-0.96)

Pooled Specificity = 0.89 (0.88 to 0.90)
Chi-square = 216.32; df = 41 (p = 0.0000)
Inconsistency (l-square) = 81.0 %

CRC detection with CEA

Specificity (95% Cl)

Holmgren et al..1984 0.99 (0.96 - 1.00)
Kuusela et al..1987 0.94 (0.80-0.99)
Kuusela et al..1991 0.97 (0.82-1.00)
Nilsson et al..1992 0.90 (0.84-0.95)
Eskelinen et al..1994 0.86 (0.77-0.92)
Pasanen et al..1995 0.35 (0.26 - 0.45)
Pasanen et al..1995 0.51 (0.40-0.61)

Pooled Specificity = 0.78 (0.74 to 0.81)
Chi-square = 214.29; df = 6 (p = 0.0000)
Inconsistency (I-square) = 97.2 %

Supplementary Figure 3. Forest plot and estimated sensitivity and specificity for CRC detection with CA50
with 95% confidence interval.
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Sensitivity (95% Cl)
Kuusela et al..1991 0.55 (0.40-0.68)
Nilsson et al..1992 0.59 (0.52-0.67)
Eskelinen et al..1994 0.30 (0.22-0.39)
Pasanen et al..1995 048 (0.35-0.61)
Carpelan-Holmstretal..199 0.39 (0.33-0.45)
Von Kleist et al..1996) 043 (0.34-0.52)
Spila et al..1999 0.35 (0.30-0.40)
Spila et al..2001 033 (0.29-0.38)

Carpelan-Holmstrometal.2 046 (0.28 - 0.66)
Carpelan-Holmstromet al.2 0.36 (0.29-0.43)

Pooled Sensitivity = 0.39 (0.37 to 0.41)
Chi-square = 55.59; df = 9 (p = 0.0000)
Inconsistency (l-square) = 83.8 %
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Specificity (95% Cl)
Kuusela et al..1991 0.90 (0.73-0.98)
Nilsson et al..1992 0.90 (0.85-0.94)
Eskelinen et al..1994 088 (0.81-0.94)
Pasanen et al.. 1995 052 (0.41-0.62)
Carpelan-Holmstretal..199 0.87 (0.78 - 0.93)
Von Kleist et al..1996) 0.89 (0.76-0.96)
Spila et al..1999 0.94 (0.90-0.97)
Spila et al..2001 094 (0.90-0.97)

Carpelan-Holmstrom et al.2 0.91 (0.86 - 0.95)
Carpelan-Holmstromet al..2 0.96 (0.89-0.99)

Pooled Specificity = 0.88 (0.86 to 0.90)
Chi-square = 103.30; df = 9 (p = 0.0000)
Inconsistency (l-square) = 91.3 %

Supplementary Figure 4. Forest plot and estimated sensitivity and specificity for CRC detection with CA242
with 95% confidence interval.



Sensitivity (95% CI) Specificity (95% Cl)

. S Heptner et al..1989 032 (0.20-0.46) —@-| Heptner et al..1989 0.95 (0.87 -0.99)
@ Guadagni et al..1993 043 (0.36-0.50) +@ Guadagni etal..1993 0.98 (0.93-1.00)
—0— Fermindez-Fermindez etal.. 0.40 (0.32 - 0.49) —@-| Fermindez-Fermindez etal.. 0.96 (0.88 - 0.99)
* Carpelan-Holmstrom et al..2 0.25 (0.11-0.45) @ Carpelan-Holmstrom et al..2 0.96 (0.92 - 0.99)
@ Carpelan-Holmstrom et al..2 0.27 (0.21 - 0.34) ~4@-| Carpelan-Holmstrom et al..2 0.95 (0.87 - 0.99)
[} Wild et al..2010 0.21 (0.16-0.26) @ Wildetal.2010 095 (0.92-0.97)
——— Marrelli et al..2011 0.09 (0.01-0.29) —@-| Marrelli et al..2011 095 (0.88-0.99)
» Pooled Sensitivity = 0.30 (0.27 to 0.33) " Pooled Specificity = 0.96 (0.94 to 0.97)
Chi-square = 41.66; df = 6 (p = 0.0000) Chi-square = 2.18; df = 6 (p = 0.9024)
0 2 4 6 8 1 Inconsistency (I-square) = 85.6 % 0 2 4 6 8 1 Inconsistency (l-square) = 0.0 %
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Supplementary Figure 5. Forest plot and estimated sensitivity and specificity for CRC detection with CA724
with 95% confidence interval.

Sensitivity (95% Cl) ) _ Specificity (95% Cl)

—— Kuusela et al..1984 0.36 (0.27-0.46) ——= Kuusela et al..1984 0.97 (0.86-1.00)
* Wang et al..1985 0.34 (0.25-0.45) ® Wangetal..1985 0.98 (0.87 - 1.00)
™ Heptner et al..1989 0.36 (0.23-0.50) @ Heptner et al..1989 0.95 (0.87-0.99)
—— Haglund et al..1991 0.32 (0.20-0.45) ——o- Haglund et al..1991 0.97 (0.84 - 1.00)
—— Kuusela et al..1991 0.34 (0.22-0.48) ——= Kuusela et al.. 1991 1.00 (0.88-1.00)
L 2 Kornek et al..1991 0.65 (0.53-0.76) # Kornek et al..1991 1.00 (0.83-1.00)
° Kuusela et al..1991 0.34 (0.22-0.48) ® Kuusela et al..1991 1.00 (0.88-1.00)
° Thomas et al..1991 0.35 (0.20-0.54) . Thomas et al..1991 0.92 (0.79-0.98)
® Nilsson et al..1992 023 (0.15-0.34) ® Nilsson et al..1992 0.90 (0.84-0.95)
@ Guadagni et al..1993 0.27 (0.21-0.34) —@- Guadagni et al..1993 092 (0.85-0.96)
* van Kamp et al..1993 0.30 (0.21-0.40) ®: van Kamp et al..1993 091 (0.77-0.98)
————— Huber et al..1993 0.52 (0.34-0.69) —@—| Huberetal..1993 0.94 (0.84-0.99)
—— Fermindez-Fermindez etal.. 0.21 (0.15-0.29) —@-| Fermindez-Fermindez etal.. 0.96 (0.88-0.99)
-~ @ Von Kleist et al..1996 0.33 (0.24-042) @ Von Kleist et al.. 1996 0.96 (0.85-0.99)
L Spila et al..2001 0.30 (0.26-0.35) @ | Spilaetal.2001 0.94 (0.90-0.97)
3 Carpelan-Holmstrom et al..2 0.36 (0.19 - 0.56) L 2 Carpelan-Holmstrom et al..2 0.80 (0.73 - 0.86)
L 4 Carpelan-Holmstrm et al..20 0.26 (0.20 - 0.33) +@® Carpelan-Holmstrm etal..20 0.97 (0.91 - 1.00)
* Coban et al..2006 0.61 (0.43-0.77) * Coban et al..2006 0.87 (0.69-0.96)
—_— Okuyama et al..2006 0.64 (0.46-0.79) —&—— | Okuyama et al..2006 0.87 (0.69-0.96)
® Takeda et al..2007 0.24 (0.18-0.30) —@-| Takeda et al..2007 0.96 (0.86 - 0.99)
° Laszlé Herszényi (2008)  0.18 (0.09 - 0.30) L ] Laszl6 Herszényi (2008) 093 (0.85-0.97)
L 4 Herszényi et al..2008 0.18 (0.09-0.30) * Herszényi et al..2008 093 (0.85-0.97)
[ ] Yoneda et al..2009 0.24 (0.18-0.31) #® | Yoneda et al..2009 095 (0.83-0.99)
@ Wild et al..2010 0.23 (0.18-0.28) @ | Wild etal..2010 0.95 (0.92-0.97)
. Marrelli et al..2011 0.32 (0.14-0.55) L Marrelli et al..2011 0.90 (0.81-0.96)

v Pooled Sensitivity = 0.30 (0.28 to 0.32) - Pooled Specificity = 0.93 (0.92 to 0.94)

Chi-square = 115.47; df = 24 (p = 0.0000) Chi-square = 57.66; df = 24 (p = 0.0001)
0 2 4 6 8 1 Inconsistency (I-square) = 79.2 % 0 2 4 6 8 1 Inconsistency (I-square) = 58.4 %
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Supplementary Figure 6. Forest plot and estimated sensitivity and specificity for CRC detection with CA199
with 95% confidence interval.



