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Abstract: Objective To study the relationship between lymph node metastasis, TNM stages, recurrence
Embase, Medline and PubMed databases

were searched by computer, based on inclusion and exclusion criteria for the screening literature. The re-

and overall survival with circulating tumor positive. Methods

search findings were extracted and evaluated by characteristics of selected literature. And all the results
were tested for heterogeneity and data consolidation. Results  Eighteen studies published between 2000
and 2011 matched to the selection criteria and were suitable for inclusion in this meta-analysis. There was
a significantly higher incidence of circulating tumor cells (56.1%) in lymph node positive compared with
negative groups (37.8%) [RR = 1. 42, confidence interval (95% CI) =1.20~1. 68],and a significantly
increased circulating tumor cells positive rate (36. 7%) in TNM stage 1,2 compared with in stage 3 pa-
tients (56.6%) [RR=0.63,95%CI:0.48~0. 84 7. Post-operative recurrence rate was significantly high-
er in the circulating tumor cell positive versus negative groups [RR =2.42,95%CI:1.94~3. 02]. Overall
survival was significantly shorter in circulating tumor cells positive versus negative groups ( HR = 1. 83,
95%CI=1.30~2.60). Conclusion

cells detection in the peripheral blood of gastric cancers as a prognostic indicator and might benefit to the

This study highlights the potential importance of circulating tumor

strategy of treatment.
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Table 1 Characteristics of the studies included in this paper
First author Year Num.ber of R'IF—PCR Circ.ula.ting tumor Cancer Follow-up Outcomes
patients detection method cell incidence( %) stages (months) measured
Majima 2000 52 CK19,CK20 5(9.6%) I~N 18 0S
Nishida 2000 41 CEA 12(29.3%) I~N NR NR
Miyazono 2001 57 CEA 21(36.8%) I~N 15(6~30) RFS
Shin 2002 65 hTERT 30(46.2%) I~V NR NR
42 ¢cMET 9(21. 4%)
Sumikura 2003 106 CEA 43(40.6%) I~ 21(12~60) RFS
Seo 2005 46 CEA 9(19.6%) I~ >6 RFS
Tllert 2005 70 CK20 29(41.4%) I ~N 20(1~57) 0S
Tkeguchi 2005 59 CEA 27(45.8%) I~ 20.1(2~31) RFS
Wu 2006 42 hTERT 26(61.9%) I~ 18(10~26) RFS
CK19 29(69%)
CK20 26(61.9%)
CEA 33(78.6%)
Uen 2006 52 MUCI1 37(71.2%) I~N 36 RFS
¢MET 32(61.5%)

Kosaka 2007 90 VEGFR-1 34(37.8%) T~ 9.8(4~24) RFS
Koga 2008 69 CK19 8(11.6%) I~N NR 0S
CK20 10(14.5%)

Yie 2008 55 Survivin 25(45.5%) I ~N 36 RFS
Bertazza 2009 70 Survivin 69(98.6%) I~ 15(6-119) 0S
Kita 2009 846 uPAR 404(47.8%) I~N NR NR
Qiu 2010 123 CEA 45(36.6%) I~N 37(3~73.6) RFS
Arigami 2011 95 B7~H3 48(50.5%) I~N 24(1~74) 0S
Cao 2011 98 Survivin 45(45.9%) I~ 47.5(36.5~56) RFS

Note:NR:not reported; OS:overall survival; RFS: relapse free survival
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Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI  Year IV, Random, 95% CI
Majima T (CK20) 1 31 0 10 0.8% 1.03[0.05~23.50] 2000
Nishida S (CEA) 5 29 3 7 4.3% 0.40[0.12~1.30] 2000 B
Miyazono F (CEA) 12 46 6 6 10.6% 0.29[0.17~0.48] 2001 o
Shin JH (¢cMET) 1 18 2 8 1.4% 0.22[0.02~2.11] 2002
Shin JH (hTert) 16 36 6 10 9.1% 0.74[0.40~1.38] 2002 S
Illert B (CK20) 9 26 5 10 6.9% 0.69[0.31~1.56] 2005 -1
‘Wu CH (hTERT) 8 15 9 17 8.7% 1.01[0.52~1.93] 2006 i
Uen YH (c-Met) 5 18 14 21 7.0% 0.42[0.19~0.93] 2006 -
Uen YH (MUCI) 9 18 18 21 10.9% 0.58[0.36~0.96] 2006 B
Wu CH (CEA) 6 15 17 17 9.4% 0.42[0.23~0.76] 2006 —_
Wu CH (CK19) 11 15 11 17 11.4% 1.13[0.71~1.80] 2006 ™
Wu CH (CK20) 8 15 12 17 9.9% 0.76 [0.43~1.33] 2006 T
QiuMZ (CEA) 13 37 17 51 9.6% 1.05[0.59~1.89] 2010 -
Total (95% CI) 319 212 100.0% 0.63 [0.48 ~0.84] L 4
Total events 104 120
Heterogeneity: Tau’=0.12; Chi*=25.01, df=12 (P=0.01); I'=52% 5.02 0.51 H 150 505

Test for overall effect: Z=3.18 (P=0.001)
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Favours stage Il Favours stage [ ,1I

Figure 1 Forest plot of summary estimates of RR for TNM stage ( [ ~ II vs. [ ) with circulating tumor cells detection
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Risk Ratio Risk Ratio

Study or Subgroup Weight IV, Random, 95% CI Year IV, Random, 95% CI
1.1.1 non-CEA
Shin JH (¢cMET) 0.4% 8.50[0.53 ~136.11 2002
Shin JH (hTert) 4.0% 2.34[1.12~4.89 2002 —_—
Illert B (CK20) 2.6% 1.59[0.61 ~4.11 2005 -T—
Uen YH (MUC1) 5.2% 1.90[1.02~3.55 2006 —
Uen YH (c-Met) 3.2% 2.58[1.10~6.03 2006
Wu CH (hTERT) 5.5% 1.18[0.65~2.15 2006 -T—
Wu CH ECKZO; 5.5% 1.18[0.65~2.15 2006 -T—
Wu CH (CK19 9.5% 0.79[0.54~1.1 2006 ——r
Koga T (CK20) 1.9% 1.76 [0.56 ~ 5.49 2008 o
Koga T (CK19) 1.5% 1.76 [0.48 ~ 6.43 2008 ]
Yie SM (Survivin) 5.5% 1.94[1.07~3.52 2008 —
KitaY (uPAR) 16.9% 1.14[0.99~1.31 2009 =
Cao W (Survivin) 5.9% 1.30[0.74 ~2.29 2011 T
Arigami T (b7-h3 8.3% 1.22[0.79~1.88 2011 T™
Subtotal (95% 75.9% 1.33[1.11~1.60 &
Total events
Heterogeneity: Tau’=0.03; Chi*=19.13,df=13 (P=0.12); '=32%
Test for overall effect: Z=3.04 (P =0.002)
1.1.2 CEA
Miyazono F (CEA) 2.2% 1.39[0.49 ~3.96] 2001 i —
Sumikura SECEA; 7.3% 1.96 [1.21 ~ 3.19] 2003 -_
Ikeguchi M (CEA 6.2% 1.35[0.78 ~2.34 2005 e
Wu CH (CEA) 2.6% 3.55[1.35~9.33] 2006 —_—
giu Mz SCEA) 5.8% 1.41 E0.80~2.50] 2010 T

ubtotal (95% CI) 24.1% 1.69[1.27~2.23 L 4
Total events
Heterogeneity: Tau’=0.00; Chi’=3.76, df =4 (P=0.44); ' = 0%
Test for overall effect: Z=3.63 (P=0.0003)
Total (95% CI) 100.0% 1.42 [1.20 ~1.68] .
Total events
Heterogeneity: Tau’ = 0.04; Chi’=27.51, df=18 (P=0.07); ’'=35% 0.01 ol 1 0 100
Test for overall effect: Z=4.14 (P <0.0001) ' Favours LN- Favours LN+

Test for subgroup differences: Chi’=1.89, df=1(P=0.17), ' =47.0%

B2 CTCs FnkEBEEEBHMELME

Figure 2 Forest plot of summary estimates of RR for lymph node metastasis(LN + os. LN-) with circulating tumor cells detection

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Fixed, 95% CI  Year 1V, Fixed, 95% CI
1.7.1 non-CEA
Uen YH (c-Met) 1.0986  0.4005 8.0% 3.00[1.37~6.58] 2006 I
Uen YH (MUC1) 0.9297  0.4431 6.5% 2.53[1.06~6.04] 2006 —
Kosaka Y (VEGFR-1) 0.8502 0.2344 23.3% 2.34[1.48~3.70] 2007 -
Yie SM (Survivin) 1.1787  0.7116 2.5% 3.25[0.81~13.11] 2008 T T
KitaY (uPAR) 0.6152  0.2988 14.3% 1.85[1.03~3.32] 2009 "
Cao W (Survivin) 1.1287  0.3627 9.7% 3.09[1.52~6.29] 2011 oL
Subtotal (95% CI) 64.4% 2.44 [1.85~3.22] 2
Heterogeneity: Chi’=1.75,df=5 (P=0.88); I'=0%
Test for overall effect: Z=6.32 (P <0.00001)
1.7.2 CEA
Miyazono F (CEA) 1.6376  0.7689 2.2% 5.14[1.14~23.21] 2001 T
Sumikura S (CEA) 1.1551 0.4522 6.3% 3.17[1.31~7.70] 2003 i
Seo JH (CEA) -0.4238 0.668 2.9% 0.65[0.18 ~2.42] 2005 -1
Wu CH (CEA) 2.539 1.1882 0.9% 12.67[1.23~130.04] 2006
QiuMZ (CEA) 0.8084  0.2337 23.4% 2.24[1.42~3.55] 2010 L
Subtotal (95% CI) 35.6% 2.37[1.64 ~3.44] L 4
Heterogeneity: Chi’=7.19, df =4 (P=0.13); ’=44%
Test for overall effect: Z=4.56 (P <0.00001)
Total (95% CI) 100.0% 2.42[1.94 ~3.02]  /

ity: Chi’= = = S12=0Y + t t +

Heterogeneity: Chi" = 8.95,df=10(P=0.54); ' =0% 0.005 01 1 10 200

Test for overall effect: Z="7.80 (P <0.00001)
Test for subgroup differences: Chi*=0.01,df=1(P=0.91),’'=0%
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Favours CTCs- Favours CTCs+

Figure 3 Forest plot of summary estimates of RR for recurrence with circulating tumor cells detection(CTCs + vs. CTCs —)
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV,Random, 95% CI Year IV, Random, 95% CI
Ikeguchi M (CEA) 0.2074 0.6351 6.5% 1.23[0.35~4.27] 2005 N
Uen YH (MUC1) 1.0629 0.4485 11.3% 2.89[1.20~6.97] 2006 -
Uen YH (c-Met) 1.0144 0.4817 10.2% 2.76 [1.07~7.09] 2006 S
Koga T (CK20) 1.3896 0.7059 5.5% 4.01[1.01~16.01] 2008 —
Koga T (CK19) 1.6387 0.7759 4.6% 5.15[1.13~23.56] 2008
Bertazza L (Survivin) 0.2781 0.0751  38.1% 1.32[1.14~1.53] 2009 n
Arigami T (b7-h3) 0.4711 0.2353  23.8% 1.60[1.01~2.54] 2011 Il
Total (95% CI) 100.0% 1.83[1.30 ~2.60] ‘
Heterogeneity: Tau’ = 0.08; Chi’ = 10.59, df = 6 (P = 0.10); I = 43% f f f f
Test for overall effect: Z=3.42 (P =0.0006) 0005 0.1 ! 10 200
Favours prolonged OS Favours shorten OS
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Figure 4 Forest plot of summary estimates of Hazard Ratio (HR) for overall survival with circulating tumor cells detection
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Figure 7 Funnel plot of CTCs and lymphnode metastasis
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