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A Meta-analysis of disseminating tumor cells in bone marrow predicting prognosis of pa-
tients with breast cancer
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[Abstract] Objective;To evaluate the prognostic relevance of disseminating tumor cells (DTCs) detection in the bone marrow of
patients with breast cancer. Methods:The literature was searched from Medline, Embase,China National Knowledge Infrastructure
(CNKI) , Wanfang Data and VIP information database. Review Manager 5.1.4 was used for Meta-analysis and main outcome measures
included progression-free survival (PFS) and overall survival (OS). Results: A total of 4 091 patients from 14 studies were enrolled.
Meta-analysis associated the presence of DTCs with both poor PFS [HR=1.83 (95%CI;1.51~2.22) ,n = 12,I> = 75% ]and OS [HR=
1.59 (95%CI1:1.39~1.83),n = 12, = 58% ]. The subgroup analyses on different sampling time showed that the detection of DTCs
was a potential prognostic factor before ,during and after operation. Stratification by different detection methods also showed that there
were statistically significant differences in PFS and OS between DTCs-positive patients and DTCs-negative ones both in iICC (immuno
cytochemistry) and RT-(q)PCR (reverse transcriptionanse quantitative polymerase chain reaction) compartment (P < 0.000 01).
Conclusion; The presence of DTCs before,during and after operation indicates early recurrence and death in breast cancer patients.
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Table 1 Risk of bias summary
B0 BEPANRE  EREELNESEr  RAREE BERIE S R ToHA
- JHE W ) A o P — PE 4T St P TR
Benoy IH, 2006 + + + + +
Bidard FC,2008™" + + + + +
Daskalaki A 2009 + + - + + +
Gebauer G,2001% + + + + +
Janni W,2005!"™ + + + + +
Jung YS,2003! + + - + + +
Landys K, 1998 + + - + + +
Leinung S, 2000 + + + + +
Mansi JL, 19991} + + + + +
Molloy TJ,2011%! + + + + +
Nogi H,2003!" + + - + + +
Pierga JY 2004 + + + + +
Schindlbeck C,2005% + + + + +
Solomayer EF 200117 + + + + +
DTC+ DTC- Hazard Ratio Hazard Ratio
or Subgrou log[Hazard Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Molloy TJ 2011 0.64 0.23 86 647 9.6% 1.90[1.21, 2.98] -
Daskalaki A 2009 0.57 0.36 45 70 5.5% 1.77[0.87, 3.58] I
Bidard FC 2008 1.32 04 94 527 4.7% 3.74[1.71,8.20] -
Janni W 2005 1.52 042 29 189 4.3% 4457 [2.01,10.41] -
Schindlbeck C 2005 0.34 0.06 B8 197 18.6% 1.40[1.25,1.58] -
Pierga JY 2004 1.04 058 B7 a7 2.45% 2.83[0.91,8.82] 1
Jung Y8 2003 0.9 057 29 3o 2.6% 2.46[0.80, 7.52] T
Nogi H 2003 1.37 06 18 16 2.4% 3.94[1.21,12.76]
Gehauer G 2001 056 0.04 166 227 198.3% 1.75[1.62,1.89] .
Solomayer EF 2001 034 009 35 M2 171% 1.40[1.18,1.68] -
Leinung S 2000 26 059 20 106 25% 13.461[4.24 4279
Mansi JL 1999 008 0.2 89 261 11.0% 1.09[0.74,1.62] T
Subtotal {(95% CI) 1076 2739 100.0% 1.83[1.51, 2.22] ’
Heterogeneity: Tau®= 0.05; Chi*= 43.24, df= 11 (P = 0.000 01)] *= 75% b o ] s 00
Testfor overall effect 7= 6.14 (P < 0.000 01) Favours prolonged PFS  Favours shortened PFS
DTC+ DTC- Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio] SE Total Total Weight I, Random, 95% Cl IV, Random, 95% CI
Molloy TJ 2011 0.83 025 86 647 5.9% 2.2901.40,3.74] -
Daskalaki A 2009 1.4 063 95 70 1.2% 4.061[1.18,13.94]
Bidard FC 2008 0.65 0.29 94 527 4.7% 1.92[1.09, 3.39] —
Benoy |H 2006 1.28 048 41 107 1.9% 3.601[1.38, 9.40]
Janni W 2005 1.72 057 29 189 1.4% 5.58[1.83,17.07]
Schindlbeck C 2005 0.34 0.06 B8 197 19.8% 1.40[1.25,1.58] -
Pierga JY 2004 1.14 048 67 a7 1.4% 3.131.00,8.79]
Gebauer G 2001 043 006 166 227 19.8% 1.64 [1.37,1.73] -
Solomayer EF 2001 027 01 N5 #12 158% 1.31[1.08,1.59] =
Leinung S 2000 244 087 20 108 0.6% 11.47[2.09, 63.13]
MansiJL 1999 019 019 89 261 8.6% 1.21[0.83,1.79] T
Landys K 1998 0.41 007 17 111 18.8% 1.51[1.31,1.73] -
Subtotal {(95% CI) 1087 2911 100.0% 1.59 [1.39, 1.83] 4+
Heterogeneity: Tau®=0.02; Chi*= 26.12, df=11 {P= 0.006);/*= 58% 'D.El1 D!1 1'0 1DIJ'

Test for overall effect Z=6.61 (P=0.000 01)
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Meta-analysis of disseminating tumor cell (DTC) predicting progression-free survival (PFS) and overall survival (0S) of
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Molloy TJ 2011 0.64 0.23 86 647 17.5% 1.901[1.21, 2.98] =
Daskalaki A 2009 0.57 0.36 95 70 11.7% 1.77[0.87, 3.58] T
Bidard FC 2008 132 04 94 527 10.4% 3.74[1.71,8.20] -
Janni W 2005 1.52 0.42 29 199 9.8% 457 [2.01,10.41] -
Schindlbeck C 2005 0.34 0.06 B8 197 254% 1.401[1.25,1.58] -
Fierga JY 2004 1.04 0.58 67 47 6.2% 2.83[0.91,8.82] T
MansiJL 1999 008 0.2 89 261 19.0% 1.09[0.74,1.62] T
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Heterogeneity: Tau®= 0.10; Chi®=18.27, df=6 (p= 0.006),/*= 67% I t t !
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B DTC+ DTC- Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio SE Total Total Weight IV, Fixed, 95% CI IV, Fized, 95% CI
EL
Jung ¥S 2003 0.8 057 29 30 2.4% 2,46 [0.80, 7.52] I
Solomayer EF 2001 034 009 315 412 976% 1.40[1.18,1.68] !
Subtotal (95% CI) 344 442 100.0% 1.42[1.20, 1.70]
Heterogeneity: Tau®= 0.00; Chi*= 094 df=1 (P=0.33);/*=0% I t t i
Testfor overall effect: Z= 3.98 (P<0.000 1) 0.01 0.1 10 100
Favours prolonged PFS  Favours shortened PFS
C DTC+ DTC- Hazard Ratio Hazard Ratio
or Subgrou log[Hazard Ratio SE Total Total Weight I, Random, 95% Cl IV, Random, 95% CI
S~
Daskalaki A 2009 0.7 051 43 41 23.5% 2.01[0.74,5.47] T
MNogi H 2003 1.37 06 18 16 21.0% 3.94[1.21,12.76] -
Gebauer G 2001 056 0.04 166 227 342% 1.75[1.62,1.89] =
Leinung S 2000 26 059 20 108 21.3% 13.46([4.24 4279 -
Subtotal (95% CI) 247 390 100.0% 3.31[1.39, 7.88] -
Heterogeneity: Tau®= 0.57, Chi*=13.74, df=3 (P=0.003),/*=78% I t t {
Testfor overall effect: Z= 2.71 (P= 0.007) 0.01 0.1 10 100
Favours prolonged PFS  Favours shortened PFS
D DTC+ DTC- Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Ex
Molloy TJ 2011 0.83 0.25 86 647 105% 2.29[1.40,3.74] -
Daskalaki A 2009 1.4 063 95 70 2.3% 4.061[1.18,13.94]
Bidard FC 2008 0.65 0.29 94 527 8.6% 1.92[1.09, 3.38] —
Benoy |H 2006 1.28 0.489 41 107 3.7% 3.601[1.38,9.40] I
Janni v 2005 1.72 0.57 29 199 2.8% 5.58[1.83,17.07]
Schindlbeck C 2005 0.34 0.06 68 197 27.9% 1.401[1.25,1.58] -
Pierga JY 2004 1.14 0.58 67 47 2.7% 313[1.00,9.75]
MansiJL 1999 019 019 89 261 146% 1.21[0.83,1.75] T
Landys K 1998 0.41 0.07 17 111 269% 1.51[1.31,1.73] -
Subtotal (95% CI) 586 2 166 100.0% 1.71[1.40, 2.08] +
Heterogeneity: Tau®=0.03; Chi*=18.67, df=8 {P=0.02); F=57% ! 4 4 |
Testfor overall effect: Z=5.35 (P < 0.000 01) 0.01 0.1 10 100
Favours prolonged OS5  Favours shortened OS
E DTC+ DTC- Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Y
Daskalaki A 2009 0.64 0.63 43 41 0.9% 1.80[0.55,6.52] ]
Gebauer G 2001 043 0.06 166 227 0986% 1.54[1.37,1.73] .
Leinung 5 2000 2.44 087 20 106 0.5% 11.47[2.09,63.13]
Subtotal (95% CI) 229 374 100.0% 1.55[1.38, 1.75] ]
Heterogeneity: Chi*= 5.41, df=2 (P=0.07),/7=63% I t t {
0.01 0.1 10 100

Test for overall effect: Z=7.41 (P=0.000 01)
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Figure 2 Subgroup analysis by sampling time of disseminating tumor cell (DTC) predicting progression free survival (PFS) and

overall survival(OS) of breast cancer patients
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Figure 3 Subgroup analysis by detection method of disseminating tumor cell (DTC) predicting progression free survival (PFS) and
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