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Abstract: During the past decades, several prospective trials have been conducted to assess the efficacy of mo-
lecular targeted agents (MTAs) in the treatment of gastroesophageal junction (GEJ) carcinoma, but the results
are controversial. We performed a systematic literature search to identify prospective randomized controlled trials
(RCTs) investigating the efficacy of MTAs in the treatment of GEJ carcinoma patients. The endpoint was overall sur-
vival (OS) with secondary endpoints progression-free survival (PFS). Statistical analyses were conducted by using
Comprehensive Meta Analysis software (Version 2.0). A total of 818 GEJ carcinoma patients from eight RCTs were
included for analysis. The pooled results demonstrated that the use of MTAs significantly improved OS (HR 0.67,
95% CI: 0.50-0.92, P=0.013) and PFS (HR 0.79, 95% CI: 0.65-0.95, P=0.012) in EGJ carcinoma. Subgroup analy-
ses favored greater benefit for OS (HR 0.48) and PFS (HR 0.61) in chemotherapy-refractory patients compared to
chemotherapy-native patients (HR 0.94 and 0.91, respectively). No publication bias was detected by Begg’'s and Eg-
ger’s tests for PFS (P=0.26 and P=0.05) and OS (P=0.80, and P=0.48). Our data indicates that the addition of MTAs
to standard therapy in GEJ carcinoma patients significantly improves OS and PFS. Sub-group analysis indicates that
improved efficacy is only observed in second-line setting, but not in the first-line setting. Further RCTs with larger
samples are needed to confirm these findings.
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Introduction

Although the incidence of gastric is declining,
the incidence of gastroesophageal junction
(GEJ) carcinoma is increasing [1] and the treat-
ment of GEJ carcinoma remains a significant
clinical challenge with median survival of less
than 1 year [2, 3]. Chemotherapy remains the
cornerstone of treatment for GEJ patients with
locally advanced and metastatic disease, but it
provides modest survival benefit for these
patients. During recent decades, the molecular
mechanism underling carcinogenesis and
metastasis has been elucidated, which leads to
identify novel drugs for the treatment of GEJ
carcinoma [4-6]. These drugs target key mole-
cules or signaling pathways which regulate cell
growth and proliferation, angiogenesis, and
invasion [6, 7]. The initial first line phase lll trial
with bevacizumab failed to show survival bene-

fit in gastric or GEJ patients, but recently report-
ed phase lll trials with ramucirumab and apa-
tinib had shown improved overall survival in
these patients. However, both gastric and GEJ
patients are included for analysis in these
published trials, the role of molecular targeted
agents (MTAs) in GEJ patients remains undeter-
mined. Thus, we undertake this systematic
review and meta-analysis to evaluate the over-
all effect of MTAs, in combination with chemo-
therapy or as monotherapy, in the treatment
of metastatic GEJ patients, with respect to the
outcomes of overall survival and progression-
free survival.

Material and methods
Selection of studies

We conducted a computer-based literature
search of Pubmed (data from Jan 2000 to
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Potentially relevant records identified
through database searching (541)

in the gastroesophageal jun-
ction carcinoma. Prospective
randomized controlled trails

Excluded (n=500)
Duplicated reports;
Basic researches;

Review articles;
Case reports;

| Phase I trials and single arm II trials;
Methodologic trial description

comparing therapies with or
without MTAs; Trials reported
overall survival (0OS) or pro-
gression-free survival (PFS)
data. The quality of reports
of clinical trials was assess-

Full text articles assessed for
eligibility (n=41)

ed and calculated using the
5-item Jadad scale including
randomization, double-blind-

Trials excluded (n=33):
Trials did not report survival data of
EJG carcinoma (n=25),
Both arms received targeted agents (n=8),

ing, and withdrawals as previ-
ously described [9].

Data analysis

Eligible randomized controlled trials
for meta-analysis
(n=8) ysis.

October 2016), Embase (data from Jan 2000
to October 2016) and the Cochrane Library
electronic databases(data from Jan 2000 to
October 2016), by using the following key
words: “bevacizumab”, “aflibercept”, “sorafe-
nib”, “sunitinib”, “vandetanib”, “axitinib”, “pazo-
panib”, “regorafenib”, “apatinib”, “ramucirum-
ab”, “trastuzumab”, “cetuximab”, “panitumum-
ab”, “erlotinib”, “gefitinib”, “lapatinib”, “random-
ized” and “esophagogastric carcinoma”. To id-
entify unpublished trials, we also searched
virtual meeting presentations from the Amer-
ican Society of Clinical Oncology (http://www.
asco.org/ASCO) conferences. Each publication
was reviewed and in cases of duplicate publica-
tion we used the most recent and updated
report of that trial.

Data extraction and clinical end point

The systematic review and meta-analysis com-
plied with Preferred Reporting Items for Sy-
stematic Reviews and Meta-Analysis (PRIS-
2MA) guidelines [8] and any discrepancy be-
tween the reviewers was resolved by consen-
sus. We sought to identify randomized con-
trolled trials comparing survival in gastroesoph-
ageal junction cancer with the use of MTAs and
chemotherapy versus chemotherapy alone, or
the use of MTAs as monotherapy with best sup-
portive care. To be eligible for consideration,
trials were needed to restrict enrolment to ade-
nocarcinoma patients with primary site located
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Figure 1. A flowchart of the studies
eligible for inclusion in the meta-anal-

Statistical analysis of the ov-
erall hazard ratio (HR) for OS
and PFS was calculated using
Version 2 of the Comprehe-
nsive Meta Analysis program
(Biostat, Englewood, NJ). A statistical test with
a p-value less than 0.05 was considered signifi-
cant. HR>1 reflected more deaths or progres-
sion in MTAs-containing regimens group, vice
versa. Between-study heterogeneity was esti-
mated using the x>-based Q statistic [10]. The I
statistic was also calculated to evaluate the
extent of variability attributable to statistical
heterogeneity between trials. If heterogeneity
existed, data were analyzed using a random-
effects model. In the absence of heterogeneity,
a fixed-effects model was used. The presence
of publication bias was evaluated by using the
Begg and Egger tests [11]. All p-values were
two-sided. All Cls had a two-sided probability
coverage of 95%.

Results
Search results

A total of 541 studies were identified from the
database search (Figure 1). Forty one articles
were retrieved in full text and consequently 8
studies were identified [12-19]. The baseline
characteristics of these studies were listed in
Table 1. A total of 818 GEJ patients were avail-
able for the meta-analysis. All patients included
in the trials were required to have an adequate
renal, hepatic and hematologic function. The
quality of each included study was roughly
assessed according to Jadad scale. Three trials
had Jadad score of 5, and five trials had Jadad
scores of 3.
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Table 1. Baseline characteristics of eight trials in the meta-analysis

Author/year P15 onment | foranayes  locaton  Tectmentregmens  JEER S
Hecht J.R. et al/2016 1l First-line 43 GE junction Lapatinib+CAP+L-OHP 0Ss 5
Placebo+CAP+L-OHP
Wilke H. et al/2014 1l Second-line 137 GE junction Ramucirumab+paclitaxel 0s 5
Placebo+paclitaxel
Fuchs C.S. et al/2013 1] Second-line 91 GE junction Ramucirumab 0s 3
Placebo
Dutton S.J. et al/2014 ] Second-line 97 GE junction Gefitinib 0s 5
Placebo

Waddell T. et al/2013 1l First-line 169 GE junction Panitumumab+EPI+L-OHP+CAP 0S 3
EPI+L-OHP+CAP

Ohtsu A. et al/2011 1l First-line 103 GE junction  Bevacizumab+chemotherapy 0Ss 3
Chemotherapy

Rao S. et al/2010 I First-line 72 GE junction Matuzumab+EPI+DDP+CAP ORR 3
EPI+DDP+CAP

Bang Y.J. et al/2010 ] First-line 106 GE junction  Trastuzumab+chemotherapy 0s 3
Chemotherapy

Abbreviation: L-OHP, oxaliplatin; EPI, epirubicin; DDP, cisplatin; CAP, capecitabine; OS, overall survival; ORR, objective response rate.

Group by Study name Statistics for each study Hazard ratio and 95% CI

! Hazard Lower Upper

ratio limit  limit 2Z-Value p-Value

first-line Hecht J.R. etal/2016 0.760 0.406 1.424 -0.856 0.392

first-line Rao S. et al/2010 1.130 0.633 2018 0413 0.680

first-line 0941 0615 1.442 -0.278 0.781

second-line Wilke H. et al/2014 0.387 0.256 0.586 -4.484 0.000

second-line Fuchs C.S. et al/2013 0.386 0.229 0.650 -3.582 0.000

second-line Dutton S.J. et al/2014 0730 0.484 1100 -1.504 0.133

second-line 0.484 0314 0.747 -3.280 0.001

Overall 0.679 0501 0.920 -2.497 0.013

01 02 05 1 2 5 10

Favours MTAs Favours controls

Figure 2. Random-effect of Model of Hazard Ratio (95% Cl) of OS associated with therapies with or without MTAs.

Overall survival

Five trials reported OS data of EGJ carcinoma
patients. The pooled results demonstrated that
MTAs containing therapies significantly impr-
oved OS in comparison with non-MTAs contain-
ing therapies (HR 0.68, 95% CI: 0.50-0.92,
P=0.013, Figure 2) using a random-effects
model (>=69.2%, P=0.011). Subgroup analysis
according to treatment-line (chemotherapy-re-
fractory versus chemotherapy native) indicated
that MTAs-containing regimens as second-line
therapy significantly improved OS (HR 0.48,
95% CI: 0.31-0.75, P=0.001) in patients with
EGJ carcinoma, while no significantly improved
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overall survival benefits was observed in the
first-line setting (HR 0.94, 95% Cl: 0.62-1.44,
P=0.78, Figure 2).

Progression-free survival

Six trials reported PFS data. The pooled hazard
ratio for PFS demonstrated that MTAs-con-
taining regimens significantly improved PFS
giving HR 0.79 (95% CI: 0.65-0.95, P=0.012,
Figure 3), compared with non-MTAs containing
regimens. There was no significant heteroge-
neity between trials (’=45.8%, P=0.10), and
the pooled HR for PFS was performed by using
fixed-effects model. Sub-group analysis accord-
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Group by Study hame Statistics for each study Hazard ratio and 95% CI
! Hazard Lower Upper
ratio limit  limit Z-Value p-Value
first-line Waddell T. et al/2013 1,270 0.780 2069 0960 0.337
first-line Ohtsu A. et al/2011 0.840 0.534 1321 -0.755 0.450
first-line Rao S. et al/2010 1.020 0611 1.703 0.076 0.940
first-line Bang Y.J. et al/2010 0.670 0.418 1.074 -1.662 0.096
first-line 0914 0719 1.161 -0.737 0.461
second-line Wilke H. et al/2014 0.521 0.348 0.781 -3.162 0.002
second-line Fuchs C.S. et al/2013 0.765 0.478 1225 -1.114 0265
second-line 0.613 0.451 0833 -3.125 0.002
Overall 0.785 0.650 0949 -2506 0.012 .

01 02 05 1 2 5 10

Favours MTAs Favours controls

Figure 3. Fixed-effects Model of Hazard Ratio (95% Cl) of PFS associated with therapies with or without MTAs.

ing to treatment line favored greater benefit for
PFS in second-line settings (HR 0.61, 95% ClI:
0.45-0.83, P=0.002) compared to first-line se-
ttings (HR 0.91, 95% Cl: 0.72-1.16, P=0.46).

Publication bias

No significant asymmetry was observed in fun-
nel plots (data not shown). In addition, Begg's
and Egger’s linear regression tests revealed an
absence of publication bias (0S: P=0.80, and
P=0.48; PFS:P=0.26 and P=0.05; respective-
ly).

Discussion

During the past decade, considerable attention
has been paid to EGJ carcinoma due to the
marked increase in its incidence globally [20].
Despite the improvement in systematic chemo-
therapy, the clinical outcome of EGJ carcinoma
remains poor with a median survival of 8-12
months with first-line chemotherapy [3]. Over
the past years, novel targeted agents have
been investigated, with or without chemothera-
py, in first or subsequent lines, but the results
are controversial. To our best knowledge, our
study is the first meta-analysis to specially
assess the efficacy of MTAs in the treatment
of EGJ carcinoma. A total of 818 patients with
EGJ carcinoma from eight RCTs are included for
analysis. The pooled results demonstrate that
the use of MTAs significantly improves 0OS (HR
0.67, 95% CI: 0.50-0.92, P=0.013) and PFS
(HR 0.79, 95% CI: 0.65-0.95, P=0.012) in EGJ
carcinoma. Pre-defined subgroup analyses de-
monstrates that the most consistent and sta-
tistically certain benefit is found when MTAs are
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used in second-line settings and beyond, and
also as monotherapy. This benefit has obvious
implications for clinical practice.

Unfortunately, no studies thus far have identi-
fied a predictive biomarker to assist patient
selection for benefit from MTAs. In the AVAGA-
ST first-line study with bevacizumab [21], high
serum VEGF-A and low tissue neuropilin-1 were
both shown to be prognostic biomarkers, but
not necessarily predictive ones. Other studies
had explored other biomarkers (such as VEGFC,
VEGFR3, tissue VEGFR2) but these had not
been significantly associated with outcome
[22, 23].

There are limitations in our study that should be
acknowledged. The most significant limitation
is the reliance on data in the public domain
(including conference presentations), leading
to the risk of publication bias. However, the fun-
nel plot does not show significant asymmetry,
supporting a low likelihood of publication bias.
An individual patient data meta-analysis would
increase the ability to detect real differences by
subgroups. Second, different targeted agents
are included for analysis, which would increase
the clinical heterogeneity among included tri-
als, although we pool subgroup analysis accord-
ing to tumor location. Furthermore, our study
could not answer which targeted agent would
be the best choice.

In summary, our meta-analysis has identified
that the addition of MTAs to standard therapy
improves outcomes in EGJ patients and that
this benefit appears to be most certain with
modern AAs (such as ramucirumab, regorafenib

Int J Clin Exp Med 2017;10(8):12193-12198
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and apatinib) when used as monotherapy in
the chemo-refractory setting.

Acknowledgements

Application Foundation Project of Science &
Technology Agency of Sichuan Province (13J-
C080).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Huawen Cheng, De-
partment of Oncology, People’s Hospital of Xintai

City,

No. 1329 Xinpu Road, Xintai 271200,

Shandong, P. R. China. Tel: +86-0371-68326478;

Fax:

+86-0371-66902120; E-mail: wcw2016@

21cn.com

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

Hosoda K, Yamashita K, Katada N and Wata-
nabe M. Overview of multimodal therapy for
adenocarcinoma of the esophagogastric junc-
tion. Gen Thorac Cardiovasc Surg 2015; 63:
549-556.

Dahle-Smith A and Petty RD. Biomarkers and
novel agents in esophago-gastric cancer: are
we making progress? Expert Rev Anticancer
Ther 2015; 15: 1103-1119.

Woo J, Cohen SA and Grim JE. Targeted thera-
py in gastroesophageal cancers: past, present
and future. Gastroenterol Rep (Oxf) 2015; 3:
316-329.

Belkhiri A and EI-Rifai W. Advances in targeted
therapies and new promising targets in eso-
phageal cancer. Oncotarget 2015; 6: 1348-
1358.

Aprile G, Ongaro E, Del Re M, Lutrino SE,
Bonotto M, Ferrari L, Rihawi K, Cardellino GG,
Pella N, Danesi R and Fasola G. Angiogenic in-
hibitors in gastric cancers and gastroesopha-
geal junction carcinomas: a critical insight. Crit
Rev Oncol Hematol 2015; 95: 165-178.
Shafaee A, Dastyar DZ, Islamian JP and Hat-
amian M. Inhibition of tumor energy pathways
for targeted esophagus cancer therapy. Me-
tabolism 2015; 64: 1193-1198.

Kothari N and Aimhanna K. Current status of
novel agents in advanced gastroesophageal
adenocarcinoma. J Gastrointest Oncol 2015;
6: 60-74.

Moher D LA, Tetzlaff J, Altman DG. Preferred
reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS
Med 2009; 6: e1000097.

Moher D, Pham B, Jones A, Cook DJ, Jadad AR,
Moher M, Tugwell P and Klassen TP. Does

12197

[10]

[11]

[12]

[13]

[14]

[15]

[16]

quality of reports of randomised trials affect
estimates of intervention efficacy reported in
meta-analyses? Lancet 1998; 352: 609-613.
Zintzaras E and loannidis JP. Heterogeneity
testing in meta-analysis of genome searches.
Genet Epidemiol 2005; 28: 123-137.
Vandenbroucke JP. Bias in meta-analysis de-
tected by a simple, graphical test. Experts’
views are still needed. BMJ 1998; 316: 469-
470; author reply 470-461.

Hecht JR, Bang YJ, Qin SK, Chung HC, Xu JM,
Park JO, Jeziorski K, Shparyk Y, Hoff PM, So-
brero A, Salman P, Li J, Protsenko SA, Wainberg
ZA, Buyse M, Afenjar K, Houe V, Garcia A,
Kaneko T, Huang Y, Khan-Wasti S, Santillana S,
Press MF and Slamon D. Lapatinib in combina-
tion with capecitabine plus oxaliplatin in hu-
man epidermal growth factor receptor 2-posi-
tive advanced or metastatic gastric, esoph-
ageal, or gastroesophageal adenocarcinoma:
TRIO-013/LOGIC-A randomized phase lll trial. J
Clin Oncol 2016; 34: 443-451.

Wilke H, Muro K, Van Cutsem E, Oh SC, Bodoky
G, Shimada Y, Hironaka S, Sugimoto N, Lipatov
0, Kim TY, Cunningham D, Rougier P, Komatsu
Y, Ajani J, Emig M, Carlesi R, Ferry D, Chan-
drawansa K, Schwartz JD, Ohtsu A; Group RS.
Ramucirumab plus paclitaxel versus placebo
plus paclitaxel in patients with previously tre-
ated advanced gastric or gastro-oesophageal
junction adenocarcinoma (RAINBOW): a dou-
ble-blind, randomised phase 3 trial. Lancet
Oncol 2014; 15: 1224-1235.

Fuchs CS, Tomasek J, Yong CJ, Dumitru F, Pas-
salacqua R, Goswami C, Safran H, dos Santos
LV, Aprile G, Ferry DR, Melichar B, Tehfe M,
Topuzov E, Zalcberg JR, Chau I, Campbell W,
Sivanandan C, Pikiel J, Koshiji M, Hsu Y, Liepa
AM, Gao L, Schwartz JD, Tabernero J; Investiga-
tors RT. Ramucirumab monotherapy for previ-
ously treated advanced gastric or gastro-oe-
sophageal junction adenocarcinoma (REG-
ARD): an international, randomised, multicen-
tre, placebo-controlled, phase 3 trial. Lancet
2014; 383: 31-39.

Dutton SJ, Ferry DR, Blazeby JM, Abbas H, Dah-
le-Smith A, Mansoor W, Thompson J, Harrison
M, Chatterjee A, Falk S, Garcia-Alonso A, Fyfe
DW, Hubner RA, Gamble T, Peachey L, Davoudi-
anfar M, Pearson SR, Julier P, Jankowski J, Kerr
R and Petty RD. Gefitinib for oesophageal can-
cer progressing after chemotherapy (COG): a
phase 3, multicentre, double-blind, placebo-
controlled randomised trial. Lancet Oncol
2014; 15: 894-904.

Waddell T, Chau I, Cunningham D, Gonzalez D,
Okines AF, Okines C, Wotherspoon A, Saffery C,
Middleton G, Wadsley J, Ferry D, Mansoor W,
Crosby T, Coxon F, Smith D, Waters J, lveson T,
Falk S, Slater S, Peckitt C and Barbachano Y.

Int J Clin Exp Med 2017:10(8):12193-12198


mailto:wcw2016@21cn.com
mailto:wcw2016@21cn.com

(17]

(18]

[19]

The efficacy of MTAs in GEJ patients

Epirubicin, oxaliplatin, and capecitabine with
or without panitumumab for patients with pre-
viously untreated advanced oesophagogas-
tric cancer (REAL3): a randomised, open-label
phase 3 trial. Lancet Oncol 2013; 14: 481-
489.

Ohtsu A, Shah MA, Van Cutsem E, Rha SY,
Sawaki A, Park SR, Lim HY, Yamada Y, Wu J,
Langer B, Starnawski M and Kang YK. Bevaci-
zumab in combination with chemotherapy as
first-line therapy in advanced gastric cancer: a
randomized, double-blind, placebo-controlled
phase Il study. J Clin Oncol 2011; 29: 3968-
3976.

Rao S, Starling N, Cunningham D, Sumpter K,
Gilligan D, Ruhstaller T, Valladares-Ayerbes M,
Wilke H, Archer C, Kurek R, Beadman C and
Oates J. Matuzumab plus epirubicin, cisplatin
and capecitabine (ECX) compared with epirubi-
cin, cisplatin and capecitabine alone as first-
line treatment in patients with advanced oe-
sophago-gastric cancer: a randomised, multi-
centre open-label phase Il study. Ann Oncol
2010; 21: 2213-2219.

Bang YJ, Van Cutsem E, Feyereislova A, Chung
HC, Shen L, Sawaki A, Lordick F, Ohtsu A, Omu-
ro Y, Satoh T, Aprile G, Kulikov E, Hill J, Lehle M,
Ruschoff J, Kang YK; ToGA Trial Investigators.
Trastuzumab in combination with chemothera-
py versus chemotherapy alone for treatment
of HER2-positive advanced gastric or gastro-
oesophageal junction cancer (ToGA): a phase
3, open-label, randomised controlled trial. Lan-
cet 2010; 376: 687-697.

12198

[20]

(21]

[22]

(23]

Yamashita H, Seto Y, Sano T, Makuuchi H,
Ando N, Sasako M; Japanese Gastric Cancer
Association and the Japan Esophageal Society.
Results of a nation-wide retrospective study of
lymphadenectomy for esophagogastric junc-
tion carcinoma. Gastric Cancer 2017; 20 Sup-
pl 1: 69-83.

Van Cutsem E, de Haas S, Kang YK, Ohtsu A,
Tebbutt NC, Ming Xu J, Peng Yong W, Langer B,
Delmar P, Scherer SJ and Shah MA. Bevaci-
zumab in combination with chemotherapy as
first-line therapy in advanced gastric cancer: a
biomarker evaluation from the AVAGAST ran-
domized phase Il trial. J Clin Oncol 2012; 30:
2119-2127.

Barrios CH, Liu MC, Lee SC, Vanlemmens L,
Ferrero JM, Tabei T, Pivot X, lwata H, Aogi K,
Lugo-Quintana R, Harbeck N, Brickman MJ,
Zhang K, Kern KA and Martin M. Phase Il ran-
domized trial of sunitinib versus capecitabine
in patients with previously treated HER2-nega-
tive advanced breast cancer. Breast Cancer
Res Treat 2010; 121: 121-131.

Wildiers H, Fontaine C, Vuylsteke P, Martens M,
Canon JL, Wynendaele W, Focan C, De Greve J,
Squifflet P and Paridaens R. Multicenter phase
Il randomized trial evaluating antiangiogenic
therapy with sunitinib as consolidation after
objective response to taxane chemotherapy in
women with HER2-negative metastatic breast
cancer. Breast Cancer Res Treat 2010; 123:
463-4609.

Int J Clin Exp Med 2017;10(8):12193-12198



