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The carcinoembryonic antigen ratio is a potential
predictor of survival in recurrent colorectal cancer
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Table 1 Patients’ characteristics and post-recurrence treatment

Total CEA-R<2 CEA-R22 P value
n=129 n=87 n=42
Age, year, median (range) 68 (29-89) 67 (36-89) 70 (29-88) 0.376
Man (%) 74 (57.4) 50 (57.5) 24 (57.1) 1.000
Tumor location, n (%) 0.403
Right-sided 36 (27.9) 22(25.3) 14 (33.3)
Left-sided 93 (72.1) 65 (74.7) 28 (66.7)
Histological type, n (%) 0.614
Differentiated type 108 (83.7) 74 (85.1) 34 (81.0)
Undifferentiated type 21(16.3) 13(14.9) 8(19.0)
Neoadjuvant therapy for primary tumor, n (%) 0.333
Chemoradiotherapy 1(0.8) 0(0.0) 1(2.3)
Systemic chemotherapy 24 (18.6) 17 (19.5) 7(16.7)
None 104 (30.6) 70 (80.5) 34 (81.0)
Major complications at primary surgery, n (%) (Cla- 24 (18.6) 20(23.0) 4(95) 0.09
vien-Dindo > 3)
Adjuvant chemotherapy. n (%) 0.923
5-FU based 26 (20.2) 17 (19.5) 9(21.4)
Oxaliplatin based 17 (13.2) 11 (12.6) 6(14.3)
(y)pT4 discase (%) 49 (38.0) 34 (39.1) 15(35.7) 0.847
(y)pN positive (%) 70 (54.3) 43 (494) 27 (64.3) 0.133
(y)pTNM Stage (%) 0.088
1 7(54) 7(8.0) 0
1 52 (40.3) 37 (42.5) 15(35.7)
m 70 (54.3) 43 (49.5) 27 (64.3)
Number of recurrence organs, n (%) 0.035
1 104 (80.6) 73 (83.9) 31(73.9)
2 22(17.1) 14 (16.1) 8(19.0)
3 3(23) 0(0.0) 3(7.DH
Liver metastasis, n (%) 47 (36.4) 29(33.3) 18 (42.9) 0.332
Lung metastasis, n (%) 35(27.1) 27 (31.0) 8(19.0) 0.205
Peritoncal dissemination, n (%) 22(17.1) 12 (13.8) 10(23.8) 0.211
CEA before initial surgery, n (%) 0.038
<5 ng/ml 61(47.3) 47(54.0) 14(33.3)
25 ng/ml 68 (52.7) 40 (46.0) 28 (66.7)
CEA 3 months before recurrence, n (%) 0.072
<5 ng/ml 86 (66.7) 63(72.4) 23(54.8)
25 ng/ml 43(333) 24 (27.6) 19(45.2)
CEA at recurrence, n (%) <0.001
<5 ng/ml 61(47.3) 58 (66.7) 3(7.H)
25 ng/ml 68 (52.7) 29(33.3) 39(92.9)
Interval between initial surgery and recurrence, 10.2(1.2-85.2) 12.1 (1.2-60.5) 6.4(1.3-85.2) 0.006
months, median (range)
Treatment for recurrence, n (%) 0.051
Best supportive care 19(14.7) 11(12.6) 8(19.0)
Chemotherapy and/or radiotherapy alone 41 (31.8) 23(264) 18(429)
Curative resection (R0/1) 69 (535) 53 (609) 16(38.1)

FU fluorouracil, CEA-R carcinocmbryonic antigen ratio



Table 2 Risk factor analyses at recurrence for survival

Variables n 2 year survival Univariate Multivariate
® P value HR 95% Cl P value
Age 0.025 0.173
<70 73 82.7 1
=70 56 644 1.511 0.835-2.734
Sex 0.798
Man 74 74.1
Woman 55 75.7
Tumor location 211
Left-sided colon and rectum 93 76.6
Right-side colon 36 712
Histological type 0.004 0.002
Differentiated type 108 79.0 1
Undifferentiated type 21 526 3.080 1.520-6.239
Perioperative chemotherapy for primary cancer 0375
Yes 59 773
No 70 72.6
Major complications at primary surgery 0.449
No 105 743
Yes 24 77.1
Depth of invasion in primary tumor 0.003 0.123
pT0O-3 80 825 1
pT4 49 61.1 1.616 0.878-2.975
Lymph node metastasis 0.077 0.386
No 59 82.0 1
Yes 70 67.9 1.287 0.728-2.274
Number of recurrence organs, n (%) <0.001 0.024
1 104 80.7 1
22 25 46.9 2747 1.141-6.616
Peritoneal dissemination <0.001 0.137
No 107 80.8
Yes 22 459 2.004 0.801-5.009
CEA before surgery 0.069 0.087
<5 61 753 1
25 68 743 1.677 0.927-3.034
CEA at 3 months before recurrence 0.468
<5 86 735
25 43 78.0
CEA at recurrence 0.003 0.875
<5 61 85.2 1
25 68 65.6 0.941 0.443-1.999
CEA-R <0.001 0.001
<2 87 88.1 1
22 42 494 3270 1.646-6.497
Interval between primary surgery and recurrence 0.186
> 12 moaths 59 86.8
< 12 moaths 70 649

HR hazard ratio, C/ confidence interval, CEA-R carcinoembryonic antigen ratio
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Fig.1 Correlation between CEA-R and CEA at recurrence according to the CEA level before initial surgery (Ten patients
with a CEA ratio>10 or a CEA Level at recurrence>50 were not described)
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Fig.2 a Survival according to the CEA-R status
b Survival according to the CEA-R status and initial CEA status
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Fig.3 a Survival according to the CEA-R status in patients who underwent curative surgery
b Survival according to the CEA-R status and initial CEA status
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Fig.4 Survival stratified according to the number of risk factors





