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Purpose: We aimed to investigate whether the use of targeted agents (TAs) in advanced gas-
troesophageal cancer (GEC) increased the complete response (CR) and to assess the surrogate
endpoints for survival in the targeted treatment of GEC by using a meta-analysis of randomized
controlled trials (RCTs).

Methods: Eligible studies were identified using Medline, PubMed, and meeting abstracts.
Searches were last updated on April 30, 2018. We calculated the incidence and Peto odds ratio
(Peto OR) of CR events in patients assigned to TAs compared with controls. Simple linear
regression models were fitted for median overall survival (OS) and each surrogate [median
progression-free survival (PFS), CRs, objective response rate (ORR), and disease control rate
(DCR), respectively].

Results: A total of 7,892 GEC patients from 18 RCTs were included for analysis. The incidence
of CR in GEC patients treated with TAs was 2.0% (95% CI, 1.3%-3.0%) compared with 1.7%
(95% CI, 1.0%—-2.7%) in the control arms. The use of TAs in advanced GEC had a tendency to
improve the possibility of archiving CR (Peto OR 1.42; 95% CI, 0.98-2.04; P=0.064) compared
with controls. Subgroup analysis according to treatment TAs showed that the addition of antiepi-
dermal growth factor receptor (EGFR) agents to chemotherapy in GEC significantly improved
the CR rate in comparison with control (Peto OR 1.77; 95% CI, 1.02-3.09; P=0.044), but not
for other molecular TAs (P=0.49 for angiogenesis inhibitors, P=0.66 for mesenchymal-epithelial
transition inhibitors). We also found that the addition of TAs to first-line therapy (Peto OR 1.41;
95% CI, 0.94-2.11; P=0.098) had a tendency to increase the chance of obtaining a CR, but not
for second-line therapy (Peto OR 1.47; 95% CI, 0.60-3.55; P=0.40). In addition, correlation
analysis indicates that PFS, ORR, and DCR were strongly correlated with OS for GEC patients
receiving TAs (r=0.85 for PFS; r=0.86 for ORR; r=0.81 for DCR). No marked correlation was
found between OS and CRs (r=0.43; P=0.18).

Conclusion: Although the CR is a rate event in advanced GEC patients, adding the TAs to
therapies, especially for anti-EGFR agents, increases the chance of archiving CR in comparison
with the controls. PFS, ORR, and DCR are significantly correlated with OS and could be used
as surrogate endpoints in patients with GEC who have received TA therapy, but not for CR.
Keywords: gastroesophageal carcinoma, systematic review, novel molecular agents

Introduction
Gastroesophageal cancer (GEC), which comprises tumors arising from the gastro-
esophageal junction and the stomach, is the fourth most common malignant disease
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and the second leading cause of cancer mortality worldwide,
accounting for 8% (989,600 million) of the total new can-
cer cases and 10% (738,000) of the total cancer deaths in
2008."% Substantial geographic variation exists in incidence,
with the highest incidence rates occurring in Asia, South
America, and Eastern Europe.? Until now, the only curative
treatment of GEC is surgical resection; however, the major-
ity of GEC (approximately 50%) are regarded as incurable
at initial diagnosis. In addition, most of GEC often relapse
even after curative surgery. Doublet or triplet combination
chemotherapy containing a platinum—fluoropyrimidine, such
as FOLFOX regimen (fluorouracil, leucovorin calcium and
oxaliplatin), remains the backbone of treatment for advanced
GEC resulting in superior survival outcomes and symptom
control and consequently improved quality of life compared
with best supportive care.*¢ For gastric cancer overexpressing
human epidermal growth factor-2 (HER?2), trastuzumab plus
chemotherapy is the current standard treatment.” However,
the prognosis of GEC patients remains poor, with median
survival <1 year.? Thus, there is an urgent unmet need to
develop novel efficient agents for advanced GEC patients.

During the past decades, the emergence of molecularly
targeted agents (TAs), including angiogenesis inhibitors,
antiepidermal growth factor receptor (EGFR) agents, or MET
inhibitors, has provided another strategy for the treatment
of advanced GEC patients.*!° Currently, two TAs, including
trastuzumab and ramucirumab, have been approved for the
treatment of advanced GEC patients. Additionally, a number
of novel agents have been extensively investigated in clinical
trials. Indeed, multiple meta-analyses have demonstrated that
the addition of TAs to chemotherapies in advanced GEC
significantly improves overall survival (OS) and progression-
free survival (PFS) when compared with chemotherapy
alone.'"'* Although these agents have shown greater activity,
in terms of PFS or OS, compared with controlled therapies,
specifically when compared with placebo, a clinically relevant
increase in complete response (CR) was not reported and the
role of TAs in increasing the curability of this cancer remains
unclear. We thus conducted this meta-analysis of published
reports about TA-containing regimens vs placebo or chemo-
therapy to investigate the incidence rates and relative risk of
CR in advanced gastroesophageal cancer patients.

Methods
Study design

We developed a protocol that defined inclusion criteria,
search strategy, outcomes of interest, and analysis plan. The
reporting of this systematic review adheres to the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statements. !

Definition of outcomes

Treatment with TAs was considered as the experimental arms
and the other treatments as the standard comparators. CRs
were considered as the main outcomes, and the analysis was
conducted in order to find a significant difference between
the two arms. CRs were defined as disappearance of all target
lesions. Any pathological lymph nodes (whether targeted or
nontargeted) must have reduction in short axis to <10 mm
according to Response Evaluation Criteria in Solid Tumors
(RECIST) criteria. OS was defined as the period from starting
targeted therapy until death or last follow-up. Time to pro-
gression/PFS was defined as the period from starting targeted
therapy until progression or last follow-up; objective response
rate (ORR) was defined as the rate of partial responses and
CRs, and disease control rate (DCR) was defined as the rate
of partial responses, CR, and stabilization.

Selection of studies

To identify studies for inclusion in our systematic review
and meta-analysis, we did a broad search of four databases,
including Embase, PubMed/Medline, the Cochrane Central
Register of Controlled Trials, and the Cochrane Database
of Systematic Reviews, from the date of inception of every
database to April 2018. The search was limited to human
studies and randomized controlled trials (RCTs). No lan-
guage restriction was imposed. If more than one publication
was found for the same trial, the most recent was considered
for analysis. Abstracts of the American Society of Clinical
Oncology (ASCO), the European Society of Medical Oncol-
ogy Congress since 2002 (ESMO), and the World Gastroin-
testinal Congress since 2006 were also searched manually.

Data extraction

Two authors conducted the data extraction independently. It
was performed according to the PRISMA statement,'® and
any types of discrepancies were resolved by consensus. The
data extracted for each trial were first author’s name, year of
publication, number of enrolled patients, dose of TAs, median
age, median OS, and median PFS.

Statistical method

For calculating the incidence, the number of patients with
CR and the number of patients treated in each arm were
extracted from the efficacy profile of the selected trials.
The proportion of patients with CR and the derived 95%
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CI were calculated for each study. We also calculated the
Peto odds ratio (Peto OR) and the CIs of events in patients
assigned to TAs compared with the controlled patients in the
same study. To calculate the 95% ClIs, the variance of a log-
transformed study-specific RR was derived using the delta
method.!” Between-study heterogeneity was estimated using
the y>-based Q-statistic.'® Heterogeneity was considered sta-
tistically significant when Phetemgene“y<0.1. When substantial
heterogeneity was observed, the pooled estimate, calculated
based on the random-effects model, was reported using the
method described by Dersimonian and Laird,"” which con-
sidered both within- and between-study variations. We also
conducted the prespecified subgroup analyses according
to treatment line and treatment regimens. We assessed the
potential publication bias by visual inspection of the sym-
metry of funnel plots and with tests described by Begg and
Mazumdar® and Egger et al.?' Study quality was assessed by
using the Jadad five-item scale that included the randomiza-
tion, double blinding, and withdrawals; the final score was
reported between 0 and 5.2> All data were collected using

Microsoft Office Excel 2003; and meta-analysis was per-
formed using version 2 of the Comprehensive Meta-Analysis
program (Biostat, Englewood, NJ, USA).

Results

A total of 550 studies were identified from the database
search [PubMed/Medline (n=320), ASCO (n=120), ESMO
(n=50), and World Gastrointestinal Congress (n=60)], of
which 70 were duplicates and 430 did not meet the inclu-
sion criteria and were therefore exclude. Of these, 50
reports were retrieved for full-text evaluation. A total of
18 trials met the inclusion criteria and were included in
this systematic review (Figure 1).2*° The characteristics
of patients and studies were listed in Table 1. Overall, a
total of 18 studies with 7,892 GEC patients were included.
The median number of patients included in each study
was 549 patients (range: 60—904 patients). Fourteen stud-
ies compared TAs plus chemotherapy with or without
placebo,?3-25:27:29-36.3840 other four studies compared TAs
alone with placebo.?6:28373 Dosages for each molecule are

c
2 Records identified through Additional records identified
S database searching through other sources
£ (n=320) (n=220)
@
S
Records after duplicates removed
(n=480)
o
c
c
o)
5
2] Records screened Records excluded
(n=480) (n=430)
Full-text articles assessed Full-text articles excluded, with
Z for eligibility reasons: phase |l trials; both first
B (n=50) and second-line; RCTs without
2 reported CR events;
w (n=32)
Studies included in
qualitative synthesis
(n=18)
°
)
S
© Studies included in
£ quantitative synthesis
(meta-analysis)
(n=18)
Figure | Selection process for RCTs included in the meta-analysis.
Abbreviations: CR, complete response; RCT, randomized controlled trials.
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Table | Baseline characteristic of included 18 trials for analysis

Authors Treatment Total Treatment arms Median Median Median OS CR No. for Jadad
line age (years) PFS analysis score
Shah et al (20|7)32 First line 562 Onartuzumab 10 mg/kg + FOLFOX 60 6.8 Il 4 217 5
Placebo + FOLFOX 58 6.7 1.3 4 207
Catenacci et al First line 609 Rilotumumab 15 mg/kg + epirubicin 61 6.05 8.8 3 262 5
(2017) + DDP + capecitabine
Placebo + epirubicin + DDP + 59 7.06 10.7 8 267
capecitabine
Bang etal (2017)* Second line 643 Olaparib 100 mg + PTX 58 3.6 8.8 4 263 5
Placebo + PTX 59 5.5 6.9 | 262
Yoon et al (2016)%  First line 168 Ramucirumab 8 mg/kg + FOLFOX  64.5 6.4 1.7 6 84 5
Placebo + FOLFOX 60 6.7 1.5 5 84
Shah etal (2016)*  First line 123 Onartuzumab 10 mg/kg + FOLFOX 58.5 6.77 10.61 4 62 5
Placebo + FOLFOX 57 6.97 11.27 | 6l
Pavlakis et al Second line 152 Regorafenib 160 mg 63 2.6 5.8 3 97 5
(2016)*
Placebo 62 0.9 4.5 | 50
Moehler et al Second line 90 Sunitinib + FOLFIRI 62 35 10.4 0 45 5
(2016)*
Placebo + FOLFIRI 57 33 89 5 45
Li et al (2016)* Second line 267 Apatinib 58 2.6 6.5 4 176 5
Placebo 58 1.8 4.7 0 91
Hecht et al (2016)* First line 545 Lapatinib 1,250 mg + CapeOx 6l 6 12.2 6 249 5
Placebo + CapeOx 59 54 10.5 4 238
Du et al (20|5)3' First line 60 Nimotuzumab 200 mg/m2 + 58 4.8 10.2 | 31 3
chemotherapy
Chemotherapy 53 72 14.3 0 31
Fuchs et al Second line 335 Ramucirumab 8 mg/kg 60 NR 5.2 | 238 5
(2014)%®
Placebo 60 NR 38 0 17
Wilke H. et al First line 655 Ramucirumab 8 mg/kg + PTX 6l 4.4 9.6 2 330 5
(2014)*
Placebo + PTX 6l 29 74 | 335
Shen etal (2015)” Second line 202 Bevacizumab 2.5 mg/kg/wk + 54.2 6 11.4 | 86 5
capecitabine + DDP
Placebo + capecitabine + DDP 55.5 6.3 10.5 0 8l
Waddell et al First line 553 Panitumumab 9 mg/kg + EOC 63 74 1.3 8 254 3
(2013)¥
EOC 62 6 8.8 5 238
Ohtsu et al (2013)* Second line 656 Everolimus 10 mg/d 62 1.7 5.4 | 379 5
Placebo 62 1.4 43 0 191
Lordick et al First line 904 Cetuximab 400 mg/m? followed by ~ 60 44 9.4 2 455 3
(2013)%® 250 mg/m?+ capecitabine + DDP
Capecitabine + DDP 59 5.6 10.7 2 449
Ohtsu et al (2011)* First line 774 Bevacizumab 2.5 mg/kg/wk + 58 6.7 12.1 5 387 5
capecitabine + DDP
Placebo + capecitabine + DDP 59 5.3 10.1 3 387
Bang et al (2010)2  First line 594 Trastuzumab 8 mg/kg followed by 6 59.4 6.7 13.8 16 294 3
mg/kg + chemotherapy
Chemotherapy 58.5 55 1.1 7 290

Abbreviations: CapeOx, cisplatin plus oxaliplatin; CR, complete response; DDP, cisplatin; EOC, epirubicin plus oxaliplatin plus capecitabine; FOLFIRI, 5Fu/Lv plus irinotecan;
FOLFOX, 5Fu/Lv plus oxaliplatin; NR, not reported; OS, overall survival; PFS, progression-free survival; PTX, paclitaxel.

reported in Table 1. Among the included trials, the role  while other TAs were investigated in unselected GEC
of trastuzumab and lapatinib was investigated in HER2-  patients. The quality of each included study was roughly
positive GEC patients, and onartuzumab and rilotumumab  assessed according to Jadad scale, and 14 trials had Jadad
were assessed in advanced MET-positive GEC patients, score of 5, and four trials had Jadad scores of 3.
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Incidence of CR

CRs were reported in 71 of 3,909 patients in the experimen-
tal arm, with an incidence of 2.0% (95% CI, 1.3%-3.0%;
Figure 2) compared with 47 of 3,424 patients treated
in the control arm, with an incidence of 1.7% (95% CI,
1.0%—-2.7%).

Peto OR of CR

A total of 7,892 patients from 18 RCTs were included for
analysis. The Peto OR of CR was 1.42 (95% CI, 0.98-2.04;

P=0.064) in patients treated with TAs compared with the
controls, according to the fixed effects model (P=0.89;
PP=0%). We then performed the subgroup analysis accord-
ing to treatment line and showed that the addition of TAs to
first-line therapy had a tendency to increase the chance of
achieving CRs (Peto OR 1.41; 95% CI, 0.94-2.11; P=0.06;
Figure 3), but not for second-line therapy (Peto OR 1.47;
95% CI, 0.60-3.55; P=0.40). Of note, the occasional wide
variation in the CIs might indicate that using TAs as a second-
line therapy might also substantially increase the Peto OR of

Studies Estimate (95% C.I.) Ev/Trt
Shah M.A et al/2017" 0018  (0.007-0.048)  4/217
Catenacci D.T. et %[(201733 0011  (0.004-0.035)  3/262
Bang Y. etali2017" 0015 (0.006-0.040t)  4/263
Yoon H.H. et all2016 0071 (0.032-0.150)  6/84
Shah M.A. et al/2016 0.065 (0.024-0.160) 4/62
Pavlakis N. et al/2016 7 0.031 (0.010-0.092) 3/97
Moehler M. et 2l/2016 0011  (0.001-0.151)  0/45
Li J. et ali2016 0023 (0.009-0.059)  4/176
Hecht R.J. et al/2016" 0024 (0.011-0.053)  6/249
DuF. et al/2015 0032 (0.005-0.196)  1/31
Fuchs C.S. et aI/201o428 0004 (0.001-0.029)  1/238
Wilke H. et al/20152 0.006  (0.002-0.024) 2/330
Shen L. etall2014™ 0012  (0.002-0.078)  1/86
Waddell T. et al/2013 0031 (0.016-0.062)  8/254
OhtsuA. et al.2013" 0.003 (0.000-0.018)  1/379
Lordick F. et al/2013225 0004 (0.001-0.017)  2/455
OhtsuA. etal /2011 0013  (0.005-0.031)  5/387
Bang Y.J. et al/2010 0054 (0.034-0.087)  16/294
Overall (/=62.94%, P<0.001)  0.020  (0.013,0.030)  71/3909
0 0.05 0.1 0.15 0.2
Logit proportion
Figure 2 Pooled incidence of complete response associated with targeted agents.
Group by  Study name Statistics for each study Peto odds ratio and 95% Cl
line Peto Lower Upper
odds ratio limit limit Z-Value P-Value
first-line Shah M.A. et al/2017%? 0.953 0.236 3.857 —0.067 0.946
first-ine  Catenacci D.T. et al/2017%%0.404 0.122 1.331 —1.490 0.136
firstine  Yoon H.H.etal/2016%° 1213 0359 4.106 0.311 0.756
first-line Shah M.A. et al/2016%® 3.401 0.572 20.217 1.346 0.178
firstline  HechtR.J. etal/2016*° 1436 0.411 5.019 0566 0.571
first-line Du F. et al/2015°" 7.389 0.147 372.385 1.000 0.317
first-line Wilke H. et al/2015%° 1.981 0.205 19.115 0.591 0.554
first-line  Waddell T. et al/2013%”  1.502 0.499 4.518 0.724 0.469
first-ine  Lordick F. etal/2013°  0.987 0.139 7.028 —0.013 0.989
first-ine  Ohtsu A. et al /201124 1.656 0412 6.664 0.710 0.477
first-line Bang Y.J. et al/20102 2.224 0.966 5.116 1.880 0.060
first-line 1406 0939 2105 1.654 0.098
second-line Bang Y. et ali2017% 3.338 0.574 19.398 1.343 0.179
second-line Pavlakis N. et al/2016%” 1507 0.186 12.184 0.384 0.701
second-line Moehler M. et al/2016*®  0.123 0.020 0.741 -2.288 0.022
second-line Li J. et al/2016%° 4638 0580 37.101 1.446 0.148
second-line Fuchs C.S. et al/2014%®  4.444 0.069287.494 0.701 0.483
second-line Shen L. et al/20142° 6.972 0.138351.970 0.970 0.332
second-line Ohtsu A. et al.;2013% 4499 0.071286.070 0.710 0.478
second-line 1465 0.604 3.552 0.845 0.398
Overall 1416 0.981 2.044 1.855 0.064
0.1 0.2 0.5 1 2 5 10
Favours controls Favours TAs
Figure 3 Subgroup analysis based on treatment line for Peto odds ratio of complete response associated with TAs vs controls.
Abbreviation: TA, targeted agent.
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CRs, but there was lack of statistical power to demonstrate
a significant difference. In addition, subgroup analysis to
specific TAs showed that the addition of anti-EGFR agents to
chemotherapy in GEC significantly improved the CR rate in
comparison with control (Peto OR 1.77; 95% CI, 1.02-3.09;
P=0.044), but not for other molecular TAs (P=0.49 for angio-
genesis inhibitors, P=0.66 for MET inhibitors, Figure 4).

Publication bias

No evidence of publication bias was detected for the Peto
OR of CRs in this study by funnel plots (Figure S1), Begg’s
test (P=0.36), and Egger’s test (P=0.37).

Correlation between OS and PFS/ORR/
DCR/CR

Data from 18 cohorts were available for correlation analysis
between OS and PFS. There was a strong correlation between
median OS and median PFS (#=0.85), and this correlation
was statistically significant (P<0.001; Figure 5). Data from
18 cohorts were available for correlation analysis between
median OS and ORR/DCR/CR. A significant correlation
between median OS and ORR/DCR was also observed
(r=0.86 and r=0.81, respectively), and this correlation was
statistically significant (P<0.0001 and P<0.0001; Figure S2).

No marked correlation was found between median OS and
CRs (=0.43, P=0.18; Figure S2).

Discussion
Despite the major advances in chemotherapy during the
past decades, only a small number of GEC patients receiv-
ing chemotherapy can achieve CR. Although several case
reports have been published, overall incidence and likeli-
hood of achieving a CR in GEC receiving TAs has not
been systematically determined.*'* In addition, obtaining
a CR is independently associated with improved survival
not only for GEC but also for other solid and hematologic
malignancies.** ¢ As a result, it is of particular importance
to determine whether the use of TAs would increase the CR
events in GEC patients.

Our meta-analysis included a total of 7,892 patients from
18 RCTs and demonstrated that the overall incidence of CR in
patients treated with TAs is 2.0% (95% CI, 1.3%-3.0%) com-
pared with 1.7% (95% CI, 1.0%—2.7%) in the control arms.
In addition, we also found that adding TAs has a tendency to
improve the possibility of archiving CR (Peto OR 1.42; 95%
CI, 0.98-2.04; P=0.064) compared with controls. Subgroup
analysis showed that the addition of TAs to first-line therapy
has a tendency to increase the chance of achieving CRs (Peto

Group by Study name Statistics for each study Peto odds ratio and 95% ClI
regimens
Peto Lower Upper
odds ratio limit limit Z-Value P-Value
Als Yoon H.H. et al/i2016%° 1213 0359 4.106 0.311 0.756
Als Pavlakis N. et al/2016°°  1.507 0.186 12.184 0.384 0.701
Als Moehler M. et al/2016%°  0.123 0.020 0.741 -2.288 0.022
Als Li J. et al/i2016% 4635 0580 37.101 1.446 0.148
Als Fuchs C.S. etal/l2014”®  4.444 0.069287.494 0.701 0.483
Als Wilke H. et al/2015% 1.981 0.205 19.155 0.591 0.554
Als Shen L. et al/2014%° 6.972 0.138351.970 0970 0.332
Als Ohtsu A. et al./2011%* 1.656 0412 6.664 0710 0477
Als 1264 0652 2452 0693 0.488
EGFRagents HechtR.J.etal/2016% 1436 0411 5019 0.566 0.571
EGFRagents DuF. etal/2015°" 7.389 0.147372.385 1.000 0.317
EGFRagents Waddell T. etal /2013%” 1502 0.499 4.518 0.724 0.469
EGFR agents  Lordick F. et al/2013%° 0.987 0.139 7.028 -0.013 0.989
EGFRagents  Bang Y.J. et al/2010% 2224 0966 5116 1.880 0.060
EGFR agents 1771 1.015 3.089 2.012 0.044
MET inhibitors  Shah M.A. etal/201732  0.953 0.236 3.857 -0.067 0.946
MET inhibitors ~ Catenacci D.T. et al /2017°20.404 0.122 1.331 —-1.490 0.136
MET inhibitors  Shah M.A. et al/2016°®  3.401 0.572 20.217 1.346 0.178
MET inhibitors 0.834 0.372 1.874 -0.439 0.661
others Bang Y. et al/i2017>* 3.338 0.574 19.398 1.343 0.179
others Ohtsu A. et al./201326 4499 0.071286.070 0.710 0.478
others 3.493 0.691 17.657 1513 0.130
Overall 1416 00981 2.044 1.855 0.064
01 02 05 1 2 5 10

Favours controls Favours TAs

Figure 4 Subgroup analysis based on specific TAs for Peto odds ratio of complete response associated with TAs vs controls.
Abbreviations: Als, angiogenesis inhibitors, EGFR, epidermal growth factor receptor; TAs, targeted agents.
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Pearson r=0.85
8 R%=0.73, P<0.001
-©- Legend

Median PFS months
£
)

24

0 5 10 15
Median OS months

Figure 5 Correlation between median OS and PFS in gastroesophageal cancer
patients received targeted agents.
Abbreviations: OS, overall survival; PFS, progression-free survival.

OR 1.41; 95% CI, 0.94-2.11; P=0.06), but not for second-
line therapy (Peto OR 1.47; 95% CI, 0.60-3.55; P=0.40). In
addition, subgroup analysis to specific TAs showed that the
addition of anti-EGFR agents to chemotherapy in GEC sig-
nificantly improved the CR rate in comparison with control
(Peto OR 1.77; 95% CI, 1.02-3.09; P=0.044), but not for
other molecular TAs (P=0.49 for angiogenesis inhibitors;
P=0.66 for MET inhibitors). For patients with GEC, a com-
mon question is whether the patient needs chemotherapy
plus TAs in first-line treatment. It is always difficult to make
a decision because of the unclear survival benefit, potential
toxicities, and high cost. The present study results supported
the addition of anti-EGFR agents to first-line chemotherapy
as initial treatment for unresectable metastatic GEC in order
to pave the way for potentially radical surgery of the primary
and metastatic sites. In addition, using the most active and
well-tolerated therapy could provide a reduction of neoplas-
tic mass and, as a consequence, result in the need for less
aggressive surgery.

We also investigated the potential surrogate points for
OS in GEC patients receiving TAs. We found that there is
strong correlation between OS and PFS (r=0.85), and this
correlation is statistically significant (P<0.001; Figure 5). In
addition, a statistically significant correlation between ORR/
DCR and OS is observed (#=0.86, P<0.001; =0.82, P<0.001,
respectively), while no marked correlation is found between
OS and CR (r=0.43, P=0.18). Based on our findings, both
PFS/ORR/DCR appears to be good surrogate endpoints for
OS in GEC patients receiving TAs, although OS remains the
historical and primary endpoint for studies in advanced GEC
patients, and CR could not be a surrogate endpoint for OS.

The results of our meta-analysis represent the largest
amount of evidence that adding TAs, especially anti-EGFR

agents, is effective in increasing the rate of CR in GEC
when compared with controls. The quality of this evidence
is based on the high rate of the mean Jadad score for the
included studies. Nevertheless, several limitations need to be
mentioned. First of all, this meta-analysis only considers pub-
lished literature, and lack of individual patient data prevents
us from adjusting the treatment effect according to disease
and patient variables. Second, we include GEC patients who
received different TAs due to the limited sample size of
patients treated with any single TAs, which would increase
the clinical heterogeneity among included trials. Third, CR
events are prospectively collected for each clinical trial, but
our study is retrospective, and there are potentially important
differences among the studies, which could be another source
of heterogeneity. However, the pooled analysis indicates that
there is no significant heterogeneity among the included
trials. Finally, due to different types of treatment modalities
investigated (oral vs intravenous), some of the included trials
are open-label, with an inherent risk of bias. Although the
literature search is comprehensive, the possibility of relevant
publications remains might not be identified.

Conclusion

Although the CR is a rate event in advanced GEC patients,
adding the TAs to therapies, especially for anti-EGFR
agents, increases the chance of archiving CR in comparison
with the controls. Further studies are still needed to inves-
tigate whether treatment with TAs can be discontinued in
these patients. In addition, PFS, ORR, and DCR are signifi-
cantly correlated with OS and could be used as surrogate
endpoints in patients with GEC who received TA therapy,
but not for CR.
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Figure S2 Correlation between median OS and ORR/DCR/CR in gastroesophageal
cancer patients received targeted agents.
Abbreviations: CR, complete response; DCR, disease control rate; ORR,
objective response rate; OS, overall survival.
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