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Abstract

A T75-year-old Japanese male with a history of
intermittent right upper quadrant abdominal pain was
found to have a HER2 overexpressing locally
advanced gastric adenocarcinoma involving the distal
stomach and infiltrating the right paramedian
abdominal  wall. He underwent neoadjuvant
chemotherapy with trastuzumab, capecitabine, and
cisplatin for four cycles. A staging PET-CT fusion
study revealed partial response, allowing for partial
distal gastrectomy with extensive D2 lymph node
dissection.  Following surgery an additional four
cycles of trastuzumab, capecitabine and cisplatin were
given. Patient has remained free of disease recurrence
to date. This case illustrates the benefit of neoadjuvant
trastuzumab based chemotherapy in the management
of HER2 overexpressing gastric adenocarcinoma.
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Introduction

Gastric cancer is the fourth most commonly diagnosed
malignancy globally and is the second leading cause of
death from cancer. Surgery remains the primary
treatment modality for patients with localized disease.
Unfortunately, survival of these patients remains low
(20 to 50%) and as a result, there is a need for more
effective perioperative therapies. Recently, a
monoclonal antibody targeting HER2 has been utilized
in management of patients with gastric cancer’. Here
we report the outcome of a patient receiving
neoadjuvant trastuzumab based chemotherapy for
locally advanced gastric cancer and review the
literature.

Case Report

A 75-year-old Japanese male with a past medical
history significant for gout and cholecystectomy
presented with complaints of intermittent right upper
quadrant abdominal pain for several months. Upper
endoscopy revealed a friable circumferential 4 cm

mass as well as ulceration in the distal body of the
stomach. Pathology was consistent for a moderately
differentiated adenocarcinoma of signet ring type in a
background of Helicobacter Pylori infection.
Fluorescent in-situ hybridization (FISH) testing for
HER2/neu (HER2) gene amplification was positive at
HER2/CEP17 ratio of 6.7

Patient underwent staging computed tomography (CT)
scan of chest abdomen and pelvis which was notable
for a 5 cm ill-defined mass in the distal stomach which
infiltrated the right paramedian abdominal wall closely
marginating the under surface of the left lobe of the
liver with minimal surrounding inferior mesenteric fat
stranding. A positron emission tomography-CT (PET-
CT) fusion study revealed an ovoid mass lesion
originating from the gastric antrum associated with
intense FDG activity and CT evidence for omental
infiltration with no regional adenopathy. Due to the
locally advanced nature of the tumor, patient was
started on neo-adjuvant  chemotherapy  with
capecitabline (1000 mg/m2 orally twice a day for
fourteen days), cisplatin (80 mg/m2 on day 1 every
three weeks, and trastuzumab (8mg/kg on day 1 of first
cycle and 6 mg/kg on day of each subsequent cycle
every three  weeks). Patient tolerated the
chemotherapy, noting only grade 2 fatigue, and gradel
diarrhea. Following four cycles of chemotherapy,
staging PET-CT fusion study revealed a partial
response with some interval decrease in the size of the
mass in the anterior aspect of the antrum [Figure 1].
However there was persistent concentric wall
thickening with infiltration into the adjacent omentum
and persistent increased metabolic activity. Patient
was subsequently taken to surgery and underwent
partial distal gastrectomy with extensive D2 lymph
node dissection. Surgical pathology evaluation
confirmed a residual moderately differentiated gastric
adenocarcinoma of the intestinal type, which was 2.3
cm in size. Excision margins were all negative;
however there was evidence for peri-neural and
lympho-vascular microscopic invasion. Metastatic
adenocarcinoma was seen in one out of the sixty-seven
excised lymph nodes, consistent with T3N1MO (Stage
I11A) disease. Post-operative course was uneventful.
An additional four cycles of chemotherapy with



cisplatin, capecitabine, and trastuzumab were given
post surgery. Routine follow-up imaging with PET-
CT fusion studies up to 28 months post surgery have
not revealed any evidence for disease recurrence.

Discussion

HER2 over expression has been previously described
in esophagogastric cancers with a prevalence ranging
from 15 to 27% *°.  HER-2 is a tyrosine kinase
receptor, which plays a key role in signal transduction,
cell growth and maturation®. Several trials had shown
a negative correlation between HER2 over-expression
and prognosis in gastric carcinoma’™. In addition, In
vitro experiments in gastric cell lines as well as in vivo
experiments in xenograft mice models have both
demonstrated that blockade of HER2 receptor can
result in tumor regression'?. Trastuzumab, a
monoclonal antibody against HER2, has exhibited
antitumor activity in HER2 over-expressed gastric
cancer cells™ . For example, it has been
demonstrated that trastuzumab can enhance the
cytotoxic effects of athracyclines in HER2 amplified
gastric cells, and suppress proliferation of the gastric
cells in xenograft models™ *°.

Such preclinical work resulted in several Phase Il
clinical trials looking specifically at incorporation of
trastuzumab with chemotherapy regimens in patients
with advanced gastric cancer. One phase Il trial of 22
patients with advanced gastric cancer and HER2 over
expression receiving traztuzumab and cisplatin had a
confirmed overall response rate of 32% and median
time to progression of 5.1 months*’. Another Phase Il
trial assessed the activity of trastuzumab, cisplatin and
docetaxel therapy in patients with metastatic gastric or
gastroesophogeal  junction cancer with HER2
overexpression. In the initial presentation of the five
treated patients, there was one complete response,
three partial response and one stable disease (disease
control rate of 100%)®. The promising activity in the
Phase Il setting resulted in the design of the Phase Il
ToGA trial.

The ToGA trial was an open-label international, phase
3 randomized trial of 594 patients with inoperable
locally advanced, or metastatic adenocarcinoma of
stomach or Gastro-esophogeal junction that were
HER2 positive by FISH or with 3+ IHC. Of the 584
evaluable patients only 20 had inoperable localized
disease and 564 had metastatic disease. The trial
randomized patients between trastuzumab in
combination with capecitabine plus cisplatin or
fluorouracil chemotherapy versus chemotherapy alone.
At the median follow up of 18.6 months, The
trastuzumab and chemotherapy arm was associated
with an increase in response rate ((47.3% versus
34.5%), an increase in median progression free
survival (6.7 versus 5.5 months) and an increase in
median overall survival (13.8 versus 11.1 months).
This study has established trastuzumab chemotherapy
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combination as the standard of care for patients with
HER2 positive, metastatic esophagogastric cancer™.

In patients with localized, potentially resectable gastric
adenocarcinoma long-term outcomes are suboptimal
with surgery alone, and we currently do not have a true
standard of care for adjuvant or neo-adjuvant therapy.
Multimodality treatment strategies are currently
preferred in the medically fit patients. Multiple, small
trials have shown efficacy of induction chemotherapy
followed by chemoradiation or chemoradiation alone
prior to surgery, but, none have been widely adopted as
a standard®®?®. The largest and most influential trial in
this setting has been the MAGIC trial®*. This trial
randomized more than 500 patients to surgery alone
versus perioperative chemotherapy (three cycles of
triplet chemotherapy prior to surgery, and three cycles
post surgery). Radiation was not used in these
patients, and overall survival was significantly
improved in the group that received chemotherapy.
According to the National Comprehensive Cancer
Network (NCCN) guidelines this regimen has been
given a category 1 recommendation for patients with
resectable T2 or higher cancers.

Despite the number of trials demonstrating benefit of
trastuzumab in addition to chemotherapy in
unresectable or metastatic esophagogastric cancer,
there has been no trial looking at the role of
trastuzumab in the neoadjuvant setting. A review of
literature found only two other case reports utilizing
trastuzumab-containing regimen in a neoadjuvant
fashion. In one report, neoadjuvant regiment
containing trastuzumab, oxaliplatin, docetaxel and
capecitabine for three cycles resulted in complete
pathological response®. In another report, neoadjuvant
chemotherapy using trastuzumab, oxaliplatin and
capecitabine resulted in partial response by imaging
and successful resection of the primary gastric tumor®.
In both cases, patients received an additional three
cycles of chemotherapy following the definitive
surgery. Our case above represents a third example
where trastuzuamb based neoadjuvant chemotherapy
resulted in successful resection of the primary HER2
over-expressing localized gastric cancer and is the only
reported case of utilizing combination of trastuzumab,
capecitabine and cisplatin in a neoadjuvant setting. In
addition, with more than 24-month follow-up, our
patient has remained disease free by imaging and is
completely asymptomatic. Taken together, these three
case reports are intriguing and suggest that there may
be clear role for trastuzumab based neoadjuvant
chemotherapy in treatment of localized gastric
adenocarcinoma and perhaps this combination
warrants further exploration in a clinical trial setting.

REFERENCES



10.

11.

12.

13.

14.

15.

16.

Foukakis T, Lundell L, Gubanski M, Lind PA. Advances
in the treatment of patients with gastric adenocarcinoma. Acta

Oncol. 2007;46(3):277-85. Review. PubMed PMID:
17450463.

Jergensen JT. Targeted HER2 treatment in advanced gastric
cancer. Oncology. 2010;78(1):26-33. doi:

10.1159/000288295. Epub 2010 Feb 25. PubMed PMID:
20185938.

Metzger R, Schneider PM, Warnecke-Eberz U,
Brabender J, Hoélscher AH. Molecular biology of
esophageal cancer. Onkologie. 2004 Apr;27(2):200-6.
PubMed PMID: 15138356.

Kuwano H, Kato H, Miyazaki T, Fukuchi M, Masuda N,
Nakajima M, Fukai Y, Sohda M, Kimura H, Faried A.
Genetic alterations in esophageal cancer. Surg Today.
2005;35(1):7-18. Review. PubMed PMID: 15622457.

Lin J, Beerm DG. Molecular biology of upper
gastrointestinal  malignancies.  Semin  Oncol. 2004
Aug;31(4):476-86. Review. PubMed PMID: 15297940.
Coussens L, Yang-Feng TL, Liao YC, Chen E, Gray A,
McGrath J, Seeburg PH, Libermann TA, Schlessinger J,
Francke U, et al. Tyrosine kinase receptor with extensive
homology to EGF receptor shares chromosomal location with
neu oncogene. Science. 1985 Dec 6;230(4730):1132-9.
PubMed PMID: 2999974,

Yamamoto T, Ikawa S, Akiyama T, Semba K, Nomura N,
Miyajima N, Saito T, Toyoshima K. Similarity of protein
encoded by the human c-erb-B-2 gene to epidermal growth
factor receptor. Nature. 1986 Jan 16-22;319(6050):230-4.
PubMed PMID: 3003577.

Yokota J, Yamamoto T, Toyoshima K, Terada M,
Sugimura T, Battifora H, Cline MJ. Amplification of c-
erbB-2 oncogene in human adenocarcinomas in vivo. Lancet.
1986 Apr 5;1(8484):765-7. PubMed PMID: 2870269.
Fukushige S, Matsubara K, Yoshida M, Sasaki M, Suzuki
T, Semba K, Toyoshima K, Yamamoto T. Localization of a
novel v-erbB-related gene, c-erbB-2, on human chromosome
17 and its amplification in a gastric cancer cell line. Mol Cell
Biol. 1986 Mar;6(3):955-8. PubMed PMID: 2430175;
PubMed Central PMCID: PMC367597.

Sakai K, Mori S, Kawamoto T, Taniguchi S, Kobori O,
Morioka Y, Kuroki T, Kano K. Expression of epidermal
growth factor receptors on normal human gastric epithelia and
gastric carcinomas. J Natl Cancer Inst. 1986 Nov;77(5):1047-
52. PubMed PMID: 3464796.

Yonemura Y, Ninomiya |, Yamaguchi A, Fushida S,
Kimura H, Ohoyama S, Miyazaki I, Endou Y, Tanaka M,
Sasaki T. Evaluation of immunoreactivity for erbB-2 protein
as a marker of poor short term prognosis in gastric cancer.
Cancer Res. 1991 Feb 1;51(3):1034-8. PubMed PMID:
1670998.

Kasprzyk PG, Song SU, Di Fiore PP, King CR. Therapy of
an animal model of human gastric cancer using a combination
of anti-erbB-2 monoclonal antibodies. Cancer Res. 1992
May 15;52(10):2771-6. PubMed PMID: 1349849.

Kim SY, Kim HP, Kim YJ, Oh do Y, Im SA, Lee D, Jong
HS, Kim TY, Bang YJ. Trastuzumab inhibits the growth of
human gastric cancer cell lines with HER2 amplification
synergistically with cisplatin. Int J Oncol. 2008 Jan;32(1):89-
95. PubMed PMID: 18097546.

Tanner M, Hollmén M, Junttila TT, Kapanen Al,
Tommola S, Soini Y, Helin H, Salo J, Joensuu H, Sihvo E,
Elenius K, Isola J. Amplification of HER-2 in gastric
carcinoma: association with Topoisomerase llalpha gene
amplification, intestinal type, poor prognosis and sensitivity
to trastuzumab. Ann Oncol. 2005 Feb;16(2):273-8. PubMed
PMID: 15668283.

Matsui Y, Inomata M, Tojigamori M, Sonoda K, Shiraishi
N, Kitano S. Suppression of tumor growth in human gastric
cancer with HER2 overexpression by an anti-HER2 antibody
in a murine model. Int J Oncol. 2005 Sep;27(3):681-5.
PubMed PMID: 16077916.

Fujimoto-Ouchi K, Sekiguchi F, Yasuno H, Moriya Y,
Mori K, Tanaka Y. Antitumor activity of trastuzumab in
combination with chemotherapy in human gastric cancer

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Proceedings of UCLA Healthcare
-VOLUME 17 (2013)-

xenograft models. Cancer Chemother Pharmacol. 2007
May;59(6):795-805. Epub 2006 Oct 10. PubMed PMID:
17031648.

Gravalos C, Gomez-Martin C, Rivera F, Alés I, Queralt B,
Mérquez A, Jiménez U, Alonso V, Garcia-Carbonero R,
Sastre J, Colomer R, Cortés-Funes H, Jimeno A. Phase Il
study of trastuzumab and cisplatin as first-line therapy in
patients  with  HER2-positive advanced gastric  or
gastroesophageal junction cancer. Clin Transl Oncol. 2011
Mar;13(3):179-84. doi: 10.1007/s12094-011-0637-6. PubMed
PMID:21421462.

Gravalos C, Jimeno A. HER2 in gastric cancer: a new
prognostic factor and a novel therapeutic target. Ann Oncol.
2008 Sep;19(9):1523-9. doi:10.1093/annonc/mdn169. Epub
2008 Apr 25. Review. PubMed PMID: 18441328.

Bang YJ, Van Cutsem E, Feyereislova A, Chung HC,
Shen L, Sawaki A, Lordick F, Ohtsu A, Omuro Y, Satoh
T, Aprile G, Kulikov E, Hill J, Lehle M, Rischoff J, Kang
YK; ToGA Trial Investigators. Trastuzumab in combination
with chemotherapy versus chemotherapy alone for treatment
of HER2-positive advanced gastric or gastro-oesophageal
junction cancer (ToGA): a phase 3, open-label, randomized
controlled trial. Lancet. 2010 Aug 28;376(9742):687-97.
doi:10.1016/S0140-6736(10)61121-X. Epub 2010 Aug 19.
Erratum in: Lancet. 2010 Oct 16;376(9749):1302. PubMed
PMID: 20728210.

Walsh TN, Noonan N, Hollywood D, Kelly A, Keeling N,
Hennessy TP. A comparison of multimodal therapy and
surgery for esophageal adenocarcinoma. N Engl J Med. 1996
Aug 15;335(7):462-7. Erratum in: N Engl J Med 1999 Jul
29;341(5):384. PubMed PMID: 8672151.

Ajani JA, Winter K, Okawara GS, Donohue JH, Pisters
PW, Crane CH, Greskovich JF, Anne PR, Bradley JD,
Willett C, Rich TA. Phase Il trial of preoperative
chemoradiation in  patients with localized gastric
adenocarcinoma (RTOG 9904): quality of combined modality
therapy and pathologic response. J Clin Oncol. 2006 Aug
20;24(24):3953-8. PubMed PMID: 16921048.

Stahl M, Walz MK, Stuschke M, Lehmann N, Meyer HJ,
Riera-Knorrenschild J, Langer P, Engenhart-Cabillic R,
Bitzer M, Konigsrainer A, Budach W, Wilke H. Phase Il
comparison of preoperative chemotherapy compared with
chemoradiotherapy in patients with locally advanced
adenocarcinoma of the esophagogastric junction. J Clin
Oncol. 2009 Feb 20;27(6):851-6. doi:
10.1200/JC0.2008.17.0506. Epub 2009 Jan 12. PubMed
PMID: 19139439.

Rivera F, Galan M, Tabernero J, Cervantes A, Vega-
Villegas ME, Gallego J, Laquente B, Rodriguez E,
Carrato A, Escudero P, Massuti B, Alonso-Ordufia V,
Cardenal A, Séenz A, Giralt J, Yuste AL, Anton A,
Aranda E; Spanish Cooperative Group for Digestive Tumor
Therapy. Phase Il trial of preoperative irinotecan-cisplatin
followed by concurrent irinotecan-cisplatin and radiotherapy
for resectable locally advanced gastric and esophagogastric
junction adenocarcinoma. Int J Radiat Oncol Biol Phys. 2009
Dec 1;75(5):1430-6. doi: 10.1016/j.ijrobp.2008.12.087. Epub
2009 Jun 18. PubMed PMID: 19540072.

Cunningham D, Allum WH, Stenning SP, Thompson JN,
Van de Velde CJ, Nicolson M, Scarffe JH, Lofts FJ, Falk
SJ, lveson TJ, Smith DB, Langley RE, Verma M, Weeden
S, Chua YJ, MAGIC Trial Participants. Perioperative
chemotherapy versus surgery alone for resectable
gastroesophageal cancer. N Engl J Med. 2006 Jul
6;355(1):11-20. PubMed PMID: 16822992.

Wang J, Saukel GW, Garberoglio CA, Srikureja W,
Hsueh CT. Pathological complete response after neoadjuvant
chemotherapy with trastuzumab-containing regimen in gastric
cancer: a case report. J Hematol Oncol. 2010 Sep 9;3:31. doi:
10.1186/1756-8722-3-31. PubMed PMID:  20828403;
PubMed Central PMCID: PMC29 44145,

Shitti Y, Essaidi |, Debbagh A, Kadiri H, Oukabli M,
Moussaid Y, Slimani K, Fetohi M, Elkaoui H, Albouzidi
A, Mahi M, Ali AA, Ichou M, Errihani H. Is there any
advantage to combined trastuzumab and chemotherapy in
perioperative setting her 2neu positive localized gastric
adenocarcinoma? World J Surg Oncol. 2011 Sep 28;9:112.



Proceedings of UCLA Healthcare
-VOLUME 17 (2013)-

doi: 10.1186/1477-7819-9-112. PubMed PMID: 21955806;
PubMed Central PMCID: PMC3204255. Submitted on October 31, 2012

Figure Legend

Figure 1. PET-CT fusion study done approximately two months post initial imaging demonstrating partial response with interval
decrease in the size of the mass in the anterior aspect of the antrum denoted by the arrow.
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