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[ Abstract] Background and purpose: Thymidylate synthetase (TS) and thymidine phosphorylase (TP) are
the key enzymes in metabolism of fluorouracil drugs, and related to the chemotherapy response and prognosis in gastric
cancer patients receiving fluorouracil-based chemotherapy. This study aimed to investigate the correlations between
serum levels of TS, TP and clinical outcome in Chinese patients with advanced gastric cancer receiving fluorouracil-
based chemotherapy. Methods: Serum samples prior to chemotherapy were collected from 109 patients receiving
first-line fluorouracil-based chemotherapy in Peking University Cancer Hospital from Jan. 2006 to Oct. 2008. TS and
TP levels were analyzed using ELISA assay. Results: TS expressions was higher in patients with proximal gastric
cancer than those in patients with distal gastric cancer primary (P=0.035), and TP expression in patients with peritoneal
metastasis was significantly lower than those in patients without peritoneal metastasis (P<0.001). Patients with high
level of TS had higher clinical benefit rate (CBR) than patients with low level of TS (68.75% vs 47.1%, P=0.029), but

no difference was seen between TS levels and survival. The median progression-free survival (PFS) and overall survival
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(OS) in patients with high level of TP were higher than those in patients with low levels of TP (PFS: 177 d vs 113 d,
P=0.018; OS: 399 d vs 234 d, P=0.227). Combined analysis of TS and TP, the results indicated that patients with low
TS and high TP levels had significantly longer PFS and OS than patients with low TS and high TP levels (median PFS:
182 d vs 87 d, P=0.042; median OS: 439 d vs 233 d, P=0.019). Cox multivariate regression analysis demonstrated that
TP was an independent prognostic factor in patients with low level of TS (HR=1.913, 95% CI: 1.107-3.564, P=0.041).

Conclusion: In Chinese patients with advanced gastric cancer receiving first-line fluorouracil-based chemotherapy,

patients with high level of TS have a better efficacy and patients with high level of TP have a better prognosis.
Especially, patients with TS low and TP high level have the longest PFS or OS.
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Tab. 1 Associations between TS/TP expression and clinicopathological features

Clinical characteristics n(%) TS(U/L) median value(range) P TP(U/L) median value(range) P

Gender (n=109)
Male 75(68.8) 13.77(0-128.6) 0.938 2995 (646-39621) 0.254
Female 34(42.2) 13.9(0-58.8) 2436 (442-58.8)

Agelyear (n=109)
=57 59(54.1) 13.54(0-128.6) 0.319 2670(646-24644) 0.916
<57 50(45.9) 14(0-55.38) 2995(442-39621)

Primary tumor sites (n=104)
Cardia/fundus 37(35.6) 16.25(2.92-128.6) 0.035 3182(729-39621) 0.579
Gastric corpus 33(31.7) 17.3(0-47.7) 211(442-19896.5)
Antrum/pyloro 34(32.7) 8.69(0-58.8) 3332(729-39621)

Histological differentiation (n=106)
Well 27(25.5) 13.2(0.3-49.7) 0.521 4803(660-39621) 0.132
Poor 79(74.5) 13.87(0-58.8) 2753.5(442-24644)

Liver metastasis (n=108)
Yes 47(43.1) 14.18(0-58.5) 0.776 2358(442-24400) 0.10
No 61(56.9) 13(0-128) 3400(573-39621)

Lymph node metastasis (n=109)
Yes 90(82.6) 13.5(0-128.6) 0.531 2760(442-39621) 0.223
No 19(17.4) 15.46(0-58.8) 5432(537-24400)

Peritoneum metastasis (n=109)
Yes 8(7.3) 14.3(0.3-22.1) 0.374 1707(959.5-3875) <0.001
No 101(92.7) 13.7(0-128.6) 2944(442 -39621)

KPS status (n=104)
<70 7(6.7) 13.2(0.3-37.4) 0.82 2434(1171-7024) 0.502
>70 97(93.3) 13.8(0-58.8) 2768(442-39621)

Well, including moderate-well differentiated adenocarcinoma; Poor, including poorly differentiated adenocarcinoma, signet ring cell carcinoma

and mucinous adenocarcinoma.
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Tab.2 Association between TS and TP levels and clinical benefit rate or survival

CBR P mPFS(d) 95%CI P mOS(d) 95%CI P
TS levels
High expression 68.75%(33/48) 0.029 159 26-107 0.934 346 244-448 0.67
Low expression 47.1% (24/51) 132 58-205 361 271-450
TP levels
High expression 61.5% (32/52) 0.401 117 147-207 0.018 399 330-468 0.227
Low expression 53.2% (25/47) 113 84-141 234 126-341

CBR: Clinical benefit rate; CI: Confidence interval; mPFS: Median progression-free survival; mOS: Median overall survival.
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Fig. 1 PFS and OS curves in patients with high or low TP levels
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