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Abstract: [Purpose] To evaluate the association between PTEN expression and the clinical
benefit of cetuximab therapy for metastatic colorectal cancer (mCRC) patients. [Methods] Lit-
eratures were retrieved in PubMed,CNKI,CBM and Wanfang Data. A Metaanalysis was used
to analyze the association between expression of PTEN and cetuximab effects in mCRC patients.
[Results] A total of 14 retrospective studies and 1 227 cases were included in the Meta-analy-
sis. The results showed that positive PTEN expression was correlated to sensitivity of cetuximab
and progression-free survival (PFS) in mCRC patients unselected of K-ras gene. In patients
with wild-type K-ras,positive PTEN predicted longer PFS and overall survival (OS). [Conclu-
sion] PTEN expression is a predictive factor for clinical benefit in mCRC patients treated with
cetuximab.
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Relevant studies identified through electronic database search(n=63)

\4

Studies excluded: reviews, not human studies,
not English or Chinese articles(n=26)

Studies retrieved for more detailed evaluation (n=37)

Studies excluded: lack of relevant outcomes,
duplicate studies, detection method for PTEN

A

Y

was not [HC (n=23)

Studies included in Meta analysis (n=14)

Figure 1 Flow chart of the literature search and study selection procedure
Table 1 Characteristics of included literatures
First author Published Country Patients Study design Age Male  Monotherapy =second line
year assessed (years) treatment
Ulivi P 2012 Italy 67 Retrospective 61(34~79) 39 1 52
Park JH™! 2011 Korea 75 Retrospective 59(29~78) 47 8 67
Spindler KL= 2011 Denmark 107 Retrospective 62(38~82) 58 0 -
Li FH'® 2010 China 90 Retrospective 53(23~75) 59 3 61
Saridaki 7" 2011 Greece 112 Retrospective 66(22~83) 68 0 112
Sartore-Bianchi A™® 2009 [taly 110 Retrospective 64(26~85) 71 36 97
Sood A" 2012 Australia 76 Retrospective - 22 15 36
Frattini M) 2007 Italy 27 Retrospective 67(29~84) 18 0 23
Razis E " 2008 Greece 72 Retrospective 60(29~76) 40 1 24
Laurent-Puig P 2009 France 173 Retrospective = = 3 172
Loupakis F™! 2009 Ttaly 102 Retrospective 62(38~78) 60 0 102
Barbier A" 2010 France 46 Retrospective 64(28~79) 26 0 46
Sartore-Bianchi A" 2009 Italy 132 Retrospective ~ 63.5(26~85) 86 - 119
Molinari F'®/ 2009 Switzerland 38 Retrospective - 24 - 37
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HH 5 PTEN %’%ﬁjfﬁﬂ P BB VY 2 BRTIR YT U
PEFTE W EME2E S, GJF ORMH N 499 (95%Cl=
1.72~14.44) (Figure 2)
W A i 2 1) mCRC /8 & LATR YT O X5 b v %
ibﬁhﬂaé/—%tﬁéﬂ?ﬁn@émﬂﬂ (FHZH Py
IBIT+PU ZE U G ASIR T ) #EA T WAL A, AE
HaéMtﬁéﬂtP mCRC £ PTEN & H £ ik % &
XF P 2 H PR T U, A JF OR S 9.93(95%Cl=

848

3.12~31.60) , 2 WF 52 [8] I A& & B 35 09 5% o 1k (=
1.51,P=0.68) ; M 7EIR & iR YT 4 b, & W98 Z [ AT5 4%
FETE B F B S FibE (P=15.31,P=0.004) , #8435

POZE AU F & UL L RRYT, AT
FERXTEIT T BAE L o dl, B PE 28 PO T
:;%uynrﬂﬁﬁﬁﬁ oy —dl, HALRFG R 5 —4

HEATE AL AT o K VS 2 BTN T mCRC A
TEUL RIS AL I, A 9 OR R 8.37(95%
C1=1.81~38.63) , JF L T PE A 7E . i AWM T &
JF OR N 4.98 (95%C1=1.36~18.22) , %% 5% [ 15 4%
TE 3 1 5 R (¥=22.37, P=0.002) , A 5E 5 Pk
(R SR T, KR 5 BIF 53 X G ) P I A DAL | SCHR HR R AR 49 1
T Meta [8105 538 , 475 A & 30 5% o0 M R U5

firE 5 2013 45 % 19 5% 11




Table 2 Characteristics of included studies

First author Detection Respor}se Pathologlcal Other detected gene Study treatment protocols
method criteria location
Ulivi PP’ [HC RECIST  Primary tumor or ~ K-ras BRAF PI3K CTX+FOLFIRT;CTX +
metastases FOLFOX ; CTX
Park JH™! [HC RECIST  Primary tumor or ~ K-ras BRAF IGFIR EGFR Oxaliplatin-based ; Irinotecan-
metastases based ; Oral 5-Fu; CTX
Spindler KL>! [HC RECIST  Primary tumor or ~ K-ras BRAF PI3K EGFR Irinotecan-based
metastases
Li FH' [HC RECIST  Primary tumor K-ras Oxaliplatin-based ; Irinotecan-
based
Saridaki Z HC RECIST  Primary tumor or ~ K-ras BRAF PI3K AREG Oxaliplatin-based ; Irinotecan-
metastases EREG based
Sartore-Bianchi A®  THC RECIST  Primary tumor or  K-ras PI3K Irinotecan based;
metastases Fluoropyrimidine/capecitabine
based ; Oxaliplatin-based
Sood A™ [HC RECIST  Primary tumor or  K-ras PI3K -
metastases
Frattini M) [HC RECIST  Primary tumor or ~ K-ras EGFR CAPOX; FOLFIRI; FOLFOX
metastases
Razis E ! [HC/FISH RECIST  Primary tumor or ~ EGFR FOLFOX ; FOLFIRI
metastases
Laurent-Puig P THC RECIST  Primary tumor or ~ K-ras BRAF EGFR Irinotecan+CTX ; CTX+
metastases FOLFIRI
Loupakis F'! [HC RECIST  Primary tumor or  K-ras BRAF pAkt EGFR Irinotecan-based
metastases
Barbier A" [HC RECIST  Primary tumor or ~ VEGF p21 pAkt EGFR Irinotecan-based
metastases
Sartore-Bianchi A™'  THC RECIST  Primary tumor or ~ K-ras BRAF PI3K Irinotecan based;
metastases Fluoropyrimidine/capecitabine
based ; Oxaliplatin based
Molinari F'® THC RECIST  Primary tumor or  K-ras BRAF EGFR Irinotecan based
metastases
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PTEN positive  PTEN negative Odds Ratio Odds Ratio
Study or subgroup  Events Total _ Events Total “Weight(%) M_H, Random,95%CI  M-H,Random,95%CI
Barbier A 2010 11 14 2 4 9.4 3.67[0.35~38.03] - -
Frattini M 2007 10 16 0 11 7.3 37.15[2.86~743.00] - -
Li FH 2010 18 37 1 24 10.4 21.79[2.66~178.53] -
Loupakis F 2009 12 33 1 22 10.3 12.00[1.43~100.75] -
Molinari F 2009 2 12 0 2 6.4 1.19[0.04~33.43] -
Razis E 2008 19 62 5 10 13.6 0.44[0.11~1.71] -
Sartore-Bianchi A 2009 17 49 1 32 10.5 16.47[2.06~131.35] -
Sood A 2012 10 16 0 11 7.3 37.15[1.86~743.00] -
Spindler KL 2011 14 59 1 13 10.3 3.73[0.45~31.30] S
Ulivi P 2012 8 27 9 40 14.6 1.45[0.48~4.40] T
Total(95% CI) 325 169 100.0 4.99[1.72~14.44] >
Total events 121 20 | . . .

Heterogeneity:Tau’=1.69;’=23.97,df=9(P=0.004); ’=62%

Test for overall effect:Z=2.96(P=0.003) bers ol Ll L0

favors PTEN negative favors PTEN positive

Figure 2 The forest plot of OR with 95% CI for objective response rate of PTEN positive to PTEN negative
in unselected patients
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Meta analysis estimates, given named study is omitted OR
Figure 3 Sensitivity analysis of objective Figure 4 Funnel plot of objective response
response rate of PTEN positive to PTEN rate of PTEN positive to PTEN negative in
negative in unselected patients unselected patients
Hazard Ratio Hazard Ratio

Study or subgroup log[Hazard Ratio] SE  Weight(%) IV ,fixed,95% CI IV, fixed ,95% CI
Andrea 2009 -0.2684 0.2157 30.6  0.76[0.50~1.17] —&7T
Li FH 2010 -0.3425 0.7071 2.8 0.71]0.18~2.84] —
Loupakis F 2009 —0.9486 0.3372 12.5  0.39[0.20~0.75] -
Park JH 2011 -1.9633  0.923 1.7 0.14{0.02~0.86]
Sartore-Bianchi A 2011 -0.4997 02705 194  0.61[0.36~1.03] -]
Sood A 2012 —-0.1054 0.3101 14.8  0.90[0.49~1.65] T
Ulivi P 2012 -0.3848 0.2793 182  0.68[0.39~1.18] T
Total(95% CI) 100.0  0.65[0.52~0.83] . . * ‘ .
Heterogeneity:x*=6.89,df=6(P=0.33); ’=13% 0.05 02 1 5 2'0

ettt ol citrn RS =00 PTEN positive prolonged PFS PTEN positive shortened PFS

Figure 5 The forest plot of HR with 95% CI for PFS of PTEN positive to PTEN negative in unselected patients

850 PR RE 2013 F% 19 %% 11 8
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0.43~0.80) (Figure 8) £ 98 Z [RIASAFFE 57 Pk (=
3.23,P=0.36) , Egger £ % B P=0.463 , KW A

Study or subgroup log[hazard ratio]

SE_ Weight(%) IV .fixed ,95% CI

Hazard ratio

IV, fixed ,95% CI

Hazard ratio

Andrea 2009 -0.6186 0.2469 334
Loupakis F 2009 -0.2744 0.3537 163
Sartore-Bianchi A 2011 -0.038 0.2801  26.0
Ulivi P 2012 0.1169 0.2897 243
Total(95% CI) 100.0

Heterogeneity:x’=4.40,df=3(P=0.22); ’=32%
Test for overall effect:Z=1.63(P=0.10)

Figure 6 The forest plot of HR with 95% CI for
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PTEN positive prolonged OS ~ PTEN positive shortened OS
OS of PTEN positive to PTEN negative in unselected patients

Hazard ratio Hazard ratio

Heterogeneity:x’=5.20,df=3(P=0.16); ’=42%
Test for overall effect:Z=3.21(P=0.001)

Study or Subgroup _ loglhazard ratio] SE Weight(%) 1V .fixed.95% CI 1V .fixed .95% CI

Andrea 2009 -0.2129 02766 402  0.81[0.47~1.39] &

Laurent-Puig P 2009 ~0.6134 02643 44.1  0.54[0.32~0.91] —

Loupakis F 2009 -1.1298 05054 12.1  0.32[0.12~0.87] -

Park JH 2011 ~1.9633 0923 3.6  0.14[0.02~0.86]

Total(95% CI) 100.0  0.57[0.40~0.80] ‘ L 4 . .
r T T 1

Figure 7 The forest plot of HR with 95% CI for PFS of PTEN positive to PTEN negative in K-ras wild-type patients
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Hazard ratio

Hazard ratio

Study or Subgroup  log[hazard ratio] SE Weight(%) IV ,fixed,95% CI IV, fixed ,95% CI
Andrea 2009 -0.8624 0.3325 222 0.42[0.22,0.81] —
Laurent-Puig P 2009 -0.6134 0.2643 352 0.54[0.32,0.91] —&
Loupakis F 2009 -0.833 0.5429 8.3 0.43[0.15,1.26] - T
Sartore-Bianchi A 2011 -0.1681 0.2679 342  0.85[0.50,1.43] =
Total(95% CI) 100.0  0.59[0.43,0.80] . < . ,
Heterogeneity:’=3.23,df=3(P=0.36):P=7% 0.01 01 \ 10 100
Test for overall effect:Z=3.41(P=0.0007) K-raswt/PTENp prolonged ~ K-raswt/PTENp shortened

Figure 8 The forest plot of HR with 95% CI for OS of PTEN positive to PTEN negative in K-ras wild-type patients
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