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Integrating New Therapies into the Treatment of  
Gastric and Gastroesophageal Cancer 

 
Faculty Slide Review 

 
Slide 1 – Title Slide 
Dr. Mariela Blum Murphy: Hello, and thank you for joining me, and welcome to the CME-
certified web course, Integrating New Therapies into the Treatment of Gastric and 
Gastroesophageal Cancer. This educational activity is sponsored by Rockpointe Oncology and 
the Potomac Center for Medical Education. This activity is supported by an independent 
educational grant from Lilly.  
 
My name is Mariela Blum Murphy. I am assistant professor at the University of Texas MD 
Anderson Cancer Center in Houston, Texas.  
 
Dr. Robert Shen: Hello, my name is Robert Shen.  I am a consultant and Associate Professor 
of Surgery in the Division of General Thoracic Surgery at the Mayo Clinic in Rochester, 
Minnesota.   
 
Slide 2 – Please Help Us with the Following 
 
Slide 3 - Disclosures 
Dr. Mariela Blum Murphy: These are the disclosures. 
 
Slide 4 – Educational Objectives 
Our educational objectives for this activity are to evaluate the current evidence across multiple 
lines of therapy and appropriately sequence therapies for gastric and gastroesophageal 
cancers; mitigate toxicities associated with gastric cancer treatment and improve patient 
outcomes; and to evaluate the safety and efficacy data for emerging therapies for gastric and 
gastroesophageal junction cancers.  
 
Side 5 – Agenda 
Our agenda will include an overview of the treatment of advanced gastric cancer in the first-line, 
in the second-line, and in the third-line setting; the role of approved biologics; current emerging 
therapies; and briefly we’ll discuss about side effect management.  
 
Slide 6 – Activity Survey: Polling Question #1  
Slide 7 – Activity Survey: Polling Question #2  
Slide 8 – Case One  
Slide 9 – Case One: Polling Question #3  
Slide 10 – Case One: Polling Question #4  
Slide 11 – Case Two: Polling Question #5  
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Slide 12 – Case Three: Polling Question #6  
 
Slide 13 – Worldwide Incidence  
Gastric cancer is a global health problem, ranking as the fifth most common cancer and the third 
leading cause of cancer related mortality worldwide. Approximately 952,000 cases are 
diagnosed annually and 700,000, approximately, deaths are expected. 
 
Slide 14 - Gastric Cancer Statistics 
In the United States, it was estimated in 2016, that 26,000 new cases of gastric cancer were 
diagnosed. Approximately 10,000 cases had succumbed to this disease. Only 30% of patients, 
of all gastric cancer patients, will survive at five years. The high mortality rate indicates that the 
majority of the patients diagnosed with gastric cancer are primarily diagnosed with stage four or 
advanced disease. 
 
Slide 15 - Gastric Adenocarcinoma: Risk Factors 
Gastric cancer has established risk factors. The most significant environmental risk factor is an 
infection with Helicobacter pylori. The most relevant hereditary factors are mutations in the 
CDH1 gene, causing hereditary diffused gastric cancer, and the DNA repair enzyme deficiency, 
as we’ve seen in Lynch syndrome. Individuals carrying the CDH1 mutation have approximately 
an 80% lifetime risk of developing gastric cancer. These patients are therefore recommended to 
undergo prophylactic gastrectomy. Other non-infection factors such as nutritional, the use of 
salty food intake, consumption of poorly preserved or smoked foods are related also with the 
increased incidence of gastric cancer. Smoking and decreased consumption of fruits and 
vegetables are also related as a risk factors for gastric cancer. 
 
Slide 16 - STAGING: AJCC TNM Classification for Gastric Cancer 
This is the American Joint Cancer Classification for gastric cancer, according to the seventh 
edition. Though the eighth edition is already out, it’s not established or not implemented. It has 
been delayed until January 2018. Here, just a review, in table one we have a review of the 
classification.  
 
Slide 17 – STAGING: AJCC TNM Classification for Gastric Cancer 
It is worth noting that stage four disease is determined as an Any T, Any N, and an M1 disease. 
The involvement of peritoneal disease is considered as M1 disease.  
 
Slide 18 - Histological Classification  
Gastric cancer has two major histological phenotypes, the intestinal type with well to moderately 
differentiated histology and the diffused type with poorly differentiation. However, not all poorly 
differentiated gastric cancers are of the diffused type.  
 
Slide 19 - Molecular Subtypes 
In order to study in a deeper level gastric cancer, the Cancer Genome Atlas had classified 
gastric cancer in four molecular subtypes: EBV-driven, microsatellite unstable, genomically 
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stable, and chromosomal instability. Chromosomal instability and mismatch repair subtypes are 
two major classes that are related with H. pylori. Other important subtypes include genomically 
stable and Epstein-Barr virus subtypes. In this slide, we have also the classification from the 
Asian Cancer Research Group. This group established four genotypes: tumors that are 
microsatellite stable with intact TP53, microsatellite high unstable-high, microsatellite stable and 
expressed epithelial-to-mesenchymal transition nature, and microsatellite stable with TP53 
mutation. The Asian Cancer Research Group validates the TCGA findings. They are similar 
classification with different findings, but we can tell that this classification validates the TCGA.    
 
Slide 20 - The Role of Chemotherapy in Advanced Gastric Cancer 
What is the treatment for metastatic or advanced gastric cancer? In metastatic gastric cancer, 
chemotherapy is considered as a palliative option. It’s part of the palliative care concept. In this 
table, we see the studies done where chemotherapy was compared with best supported care. 
Investigations show markedly better overall survival and quality of life for chemotherapy 
compared with best supported care only. However, the efficacy of chemotherapy is short, and 
patients generally have a median overall survival of less than one year. 
 
Slide 21 - Multidisciplinary Care of Gastric and Locally Advanced GEJ Cancer 
Dr. Robert Shen: I’m going to briefly address the multidisciplinary care of gastric and locally 
advanced GE junction cancer.  As been previously outlined in Dr. Murphy’s presentation, gastric 
cancer is one of the most common malignancies worldwide and is a leading cause of cancer 
death.   
 
Slide 22 - Role of Surgery in Treatment of Gastric Cancer 
Surgery is currently the only potentially curative treatment for gastric cancer.  Early detection of 
gastric cancer is not readily available around the world, except for in some countries such as 
Japan and Korea, where there are large-scale screening programs, given the high incidence of 
gastric cancers in these populations.  Therefore, locally advanced gastric cancers -- usually 
stage 2 and stage 3 cancers -- predominate, which are vulnerable to local and regional 
recurrence, as well as distant metastasis.  That is the rationale for neoadjuvant chemotherapy 
and/or radiation therapy strategies in this disease.  Downsizing the tumor to facilitate surgical 
resection, control of latent lymphatic and hematologic micrometastases, as well as the ability to 
provide an in vivo chemosensitivity assay to avoid unnecessary side effects of ineffective 
adjuvant chemotherapy are the theoretical benefits of utilizing such an induction treatment 
strategy.   
 
The milestone study performed by Dr. Cunningham and his colleagues on the Medical 
Research Council Adjuvant Gastric Infusional Chemotherapy Trial, which is commonly referred 
to as the MAGIC Trial, was published in the New England Journal of Medicine in 2006.  Five 
hundred and three patients with resectable adenocarcinoma of the stomach, EG junction, or 
lower esophagus were randomized to perioperative chemotherapy with three pre-operative and 
three postoperative cycles of epirubicin, cisplatin, and fluorouracil, followed by surgery, or the 
other group was randomized to surgery alone.  The MAGIC Trial investigators found that the 
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hazard ratio for death and progression were 25% and 34% lower, respectively, in the group that 
received neoadjuvant chemotherapy.  Therefore, as shown on this slide, demonstrating the role 
of surgery in the management of locally advanced gastric cancer, the standard of care for 
patients with resectable locally advanced gastric cancer is to receive perioperative 
chemotherapy.   
 
It is expected that further modifications with different agents will continue in the future to be 
made, to try to optimize response rates while minimizing toxicity.  Recent data from a phase III 
randomized trial, presented at the 2017 ASCO Meeting in Chicago utilizing docetaxel, 
oxaliplatin, and fluorouracil, and leucovorin – or a regimen commonly known as F-L-O-T – 
significantly improved progression-free survival and overall survival among patients with 
resectable gastric cancers compared to epirubicin, cisplatinum, and fluorouracil, or capecitabine 
by a regimen known as ECF or ECX.   
 
Upon completion of perioperative chemotherapy, patients are then restaged with PET CT scans 
and, if no evidence of this disease is found, and the patients are still felt to be good candidates 
for surgery, they proceed on to resection.  Additional restaging is also undertaken, utilizing 
laparoscopy.  Laparoscopy has emerged as an essential staging modality prior to an attempt at 
gastric resection for locally advanced gastric cancer.  Laparoscopy can identify unresectable 
disease in a significant number of patients deemed resectable by current radiographic and 
endoscopic modalities.  The diagnostic yield of laparoscopy has been improved by the addition 
of laparoscopic ultrasound as well as use of peritoneal cytology.  Laparoscopy and laparoscopic 
ultrasound are significantly more accurate that ultrasound and CT scanning in detecting hepatic, 
nodal, and peritoneal metastasis.  For patients with Siewert type III tumors, the preferred 
operative approach is a total gastrectomy with a Roux-en-Y esophagojejunal reconstruction, 
and, for patients with distal gastric cancers, a partial gastrectomy with a Billroth-type 
reconstruction is recommended.   
 
The next slide… 
 
Slide 23 – Surgical Treatment of Locally Advanced Esophageal Cancer 
…outlines the role of surgical treatment for locally advanced esophageal cancer, the algorithm 
is similar to what we’ve previously discussed for the role of surgery in gastric cancer.  It is 
recommended that patients with surgically resectable disease but who have either deep tumors 
– either T3 or higher stage – or any evidence of local regional lymph node metastasis undergo 
neoadjuvant chemoradiation therapy prior to surgery.  The best current data supporting this 
approach was provided by the Chemotherapy for Esophageal Cancer Followed by Surgery 
Study group, which is commonly referred to as the CROSS Trial, and was published in the New 
England Journal of Medicine in 2012.   
 
Three hundred sixty-eight patients with resectable esophageal or esophagogastric junction 
adeno- or squamous cell carcinomas were randomized to receive either surgery alone or weekly 
administration of carboplatinum and paclitaxel for five weeks, along with concurrent 
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radiotherapy followed then by surgery.  The radiation therapy consisted of 41.4 Gy of radiation 
delivered in 23 fractions, given five days per week.  Complete resection was significantly better 
in the chemotherapy-plus-surgery group compared to the surgery-only group with complete 
resection rates of 92% vs 69%, respectively.  Median overall survival was 49.4 months in the 
chemotherapy-plus-surgery group vs 24 months in the surgery-only group.  Overall survival was 
also significantly better in the chemotherapy-plus-surgery group, with a hazard ratio of 0.657.   
The pathologic complete response rate in the group receiving chemoradiotherapy was 29%.   
 
Multiple other studies have shown a strong correlation between a pathologic complete response 
and superior disease-free and overall disease survival in this disease, in patients were able to 
achieve a pathologic complete response.  Similar to what we do in gastric cancers, once 
patients have completed chemoradiation therapy, they undergo restaging with a PET CT scan, 
looking for any evidence of metastatic disease; this is typically done five to six weeks after 
completion of induction therapy, just prior to proceeding onto surgery.  Patients who have 
evidence of progression of disease are referred back to medical oncology for consideration of 
additional palliative chemotherapy.  
 
I will now hand the presentation back over to Dr. Mariela Blum Murphy, who will be further 
discussing the role of chemotherapy in advanced gastric cancer.   
 
Slide 24 – First- Line Chemotherapy 
Dr. Mariela Blum Murphy: In first-line chemotherapy, a platinum compound and a 
fluoropyrimidine is the global standard. A variety of drugs are seen to be active in gastric cancer 
including anthracycline, taxanes, irinotecan. Combinations are more effective than 
monotherapy. 
 
Slide 25 - Phase III Trials Supporting Standard Practice in Advanced Gastric Cancer 
In a Phase III Trial in 1991, the regimen of 5-fluorouracil, doxorubicin, methotrexate called 
FAMTX show better overall survival against a treatment with epirubicin, 5-fluorouracil, 
mitomycin. This regimen became for short period of time the reference regimen. However, in 
1999, FAMTX was compared with ECF, and this new regimen, ECF, showed an advantage in 
overall survival. Therefore, ECF was established as a reference regimen as well. Later the 
addition of docetaxel in the V325 Study established the option to add a third drug to the 
established cisplatin and 5-fluorouracil regimen. The combination showed better overall survival 
results, and the primary endpoint of time-to-progression and overall survival, as I mentioned, 
were improved. In Japan, a response rate of 54% the combination of cisplatin and S-1 was 
better than S-1 by itself. S-1 is a fluoropyrimidine of four generations. It’s approved in Asia and 
Japan. However, it’s not approved in the United States. With the results of this study, cisplatin 
and S-1 became the first-line treatment for advanced gastric cancer in Japan.   
 
Slide 26 - REAL 2 : Study Design 
So for many years, cisplatin has been the leading compound for the treatment of gastric cancer, 
but to avoid some of the side effects that cisplatin has, as ototoxicity, nausea, vomiting, renal 
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toxicity, other platinum compounds have been also investigated. The REAL-2 Study was a 
landmark study where patients with advanced gastric cancer and gastroesophageal cancer 
were randomized to four arms: epirubicin, cisplatin, and infusional 5-fluorouracil, the ECF 
regimen; second arm, epirubicin, cisplatin, and capecitabine as an oral fluoropyrimidine; a third 
arm had epirubicin, oxaliplatin, and infusional 5-fluorouracil; and a fourth arm had epirubicin, 
oxaliplatin, and capecitabine. 
 
Slide 27 - REAL-2 Results 
The results from the REAL-2 trial established that oxaliplatin was not inferior to cisplatin with 
regards to survival and generally was better tolerated with specific advantages in the elderly 
population. Capecitabine-based regimens were not inferior to infusional 5-flurouracil in terms of 
survival, and it was a similar toxicity profile. However, capecitabine had more hand-foot 
syndrome. 
 
Slide 28 - ECF vs EOX 
In a secondary analysis, the combination of epirubicin, oxaliplatin, and capecitabine, EOX, had 
increased survival compared with ECF. 
 
Slide 29 - Phase III Trial in Metastatic Gastroesophageal Adenocarcinoma with 
Fluorouracil, Leucovorin Plus Either Oxaliplatin or Cisplatin 
A smaller randomized study trial done in Germany confirmed the trend for better efficacy. With 
oxaliplatin compared with cisplatin had a better toxicity profile. Patients older than 65 years old 
had more benefit from oxaliplatin compared than cisplatin. In our treatment we include as a front 
line oxaliplatin and 5-fluorouracil or capecitabine based on the presented data. 
 
Slide 30 - V-325 Study Design 
The benefit of combining three drugs or cytotoxic drugs, compared with doublets has been 
controversial. The slightly higher efficacy that we gain from triplet combinations cause for more 
toxicity. Adding docetaxel to cisplatin and 5-fluorouracil was evaluated in a randomized 
controlled trial. This is the V325 Phase III Trial where patients with advanced gastric cancer 
were randomized to docetaxel, cisplatin, and infusional 5-fluorouracil vs cisplatin and 5-
fluorouracil. 
 
Slide 31 - TAX 325 Study Results 
The Phase III TAX-325 Study proved increased efficacy for the DCF arm vs CF. The tumor 
response rate, progression-free survival, and overall survival were significantly better with DCF. 
However, for toxicity reasons, it has been difficult to use DCF in the clinical practice. This is 
associated with more grade three and four neutropenia. It’s a harder regimen for patients. 
Modifications of the original DCF protocol have been developed to allow better tolerance. 
However, this regimen is recommended in patients with very good performance status.  
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Slide 32 - ECF vs FOLFIRI 
An alternative to cisplatin and 5-fluorouracil-based therapy is a combination of irinotecan and 5-
fluorouracil. Irinotecan plus folinic acid and infusional 5-fluorouracil had shown similar efficacy in 
comparison with cisplatin doublet or triple therapy. The quality of life analysis from the French 
study indicate no difference between cisplatin and irinotecan-based first-line chemotherapy.   
 
Slide 33 - Treatment of Metastatic Disease (1st Line) 
In this table, we can summarize all the drugs used in the front line for metastatic gastric cancer. 
As we can see, the response rate is very similar across studies and combination. The overall 
survival of patients with advanced gastric cancer range from eight to 10 months with 
chemotherapy. 
 
Slide 34 - Trastuzumab + Chemotherapy in Advanced HER2+ Gastric Cancer: ToGA 
The treatment for metastatic gastric cancer in HER2-positive was established by the ToGA Trial, 
the Trastuzumab for Gastric Cancer Study. This was a landmark study that showed patients 
with HER2-positive tumors for metastatic gastric and GE junction adenocarcinoma; they have 
benefit with additional trastuzumab. Trastuzumab is a monoclonal humanized IgG1 anti-HER2 
antibody. In this study, patients with HER2-positive advanced gastric cancer or GE junction 
were randomized to chemotherapy with 5-fluorouracil or capecitabine and cisplatin plus 
trastuzumab vs 5-fluorouracil or capecitabine and cisplatin. 
 
Slide 35 - Trastuzumab + Chemotherapy in Advanced HER2+ Gastric Cancer (ToGA): OS 
The median overall survival of patients in the arm with trastuzumab was improved, 13.8 months 
vs 11.1 months in the chemotherapy arm. The hazard ratio was 0.74. As we see, the survival is 
modest. Patients with Herceptin in HER2-positive tumors were selected based on 
immunohistochemistry test and FISH according to pre-specified criteria. 
 
Slide 36 - Key Points First Line Treatment  
So in summary, for a first-line treatment, we recommend a platinum compound, cisplatin or 
oxaliplatin plus a fluoropyrimidine, 5-fluorouracil capecitabine or S-1 in Japan. This combination 
is a global standard. Selected patients can benefit from triple combinations, but increased side 
effects must be considered. Over-toxic treatments like docetaxel cannot be recommended for 
older patients. Oxaliplatin and irinotecan can substitute cisplatin without compromising efficacy 
of chemotherapy, and trastuzumab in combination with chemotherapy’s recommended 
treatment for patients with HER2-positive tumors, 3+ by immunohistochemistry or 2+ 
immunohistochemistry but FISH positive. 
 
Slide 37 - Second Line Chemotherapy 
What is the treatment for second-line? So approximately 40% of patients who receive first-line 
chemotherapy, they also receive second-line chemotherapy upon progression. 
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Slide 38 - Second Line Chemo Gastric Cancer Phase III Trials  Improved Survival 
There are two randomized trials shown in this slide where the combination of chemotherapy 
monotherapy was compared vs best supported care. The median overall survival was improved 
with combination monotherapy.  
 
Slide 39 - Phase III REGARD Trial 
However, the data from this Phase III REGARD Trial tested ramucirumab, which is a fully 
human monoclonal IgG1 antibody directed against the vascular endothelial growth factor 
receptor 2. This is a targeted agent, antiangiogenic agent, and the binding of ramucirumab to 
VEGFR-2 antagonizes the binding of the active ligands. In this study, patients with metastatic 
gastric or GE junction cancer that have progressed on first-line platinum therapy were 
randomized to ramucirumab monotherapy or best supported care. The treatment was given until 
progressive disease or unacceptable toxicity. 
 
Slide 40 - REGARD Trial of BSC ± Ramucirumab in Metastatic Gastric or GEJ Cancer: OS 
The results of this study show better median overall survival of 5.2 months in the ramucirumab 
group compared with 3.8 months in the placebo group. The hazard ratio was 0.77.  
 
Slide 41- REGARD Trial of BSC ± Ramucirumab in Metastatic Gastric or GEJ Cancer: PFS  
The progression-free survival was also better on the ramucirumab group. Based on this study, 
ramucirumab was approved for second-line therapy for patients with advanced gastric cancer 
that have progressed on platinum and 5-fluorouracil combination first-line therapy. 
 
Slide 42 – Rainbow Study 
Moreover, the Phase III ramucirumab plus paclitaxel vs placebo plus paclitaxel in patients with 
previously treated advanced or GE junction cancer in the RAINBOW Study show positive results 
from the combination with paclitaxel and ramucirumab. 
 
Slide 43 – Rainbow: Overall Survival 
Overall survival of patients with ramucirumab and weekly paclitaxel was significantly longer than 
patients with placebo and paclitaxel. The median overall survival was 9.6 vs 7.3 months in the 
placebo and paclitaxel. The quality of life was also better with ramucirumab compared with the 
placebo and paclitaxel. Based on the results of this study, paclitaxel and ramucirumab has been 
considered as a second-line therapy for advanced gastric cancer. 
 
Slide 44 - The Role of Biologics 
Data of the recent targeted agents. 
 
Slide 45 - HER-2 Inhibition 
In this table, I have summarized all the studies done with specific anti-HER2 agents. Currently in 
the second-line treatment of patients with HER2-positive gastric cancer is not different from the 
treatment of HER2-negative patients. There are no data to support yet to continue trastuzumab 
in the second-line setting once patient had progressed on the first-line. The studies done with 
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other agents as lapatinib in the first-line did not show improvement on overall survival. The 
recent result from the Jacob Study where pertuzumab and trastuzumab was added to 
chemotherapy vs trastuzumab and chemotherapy did not meet the endpoint of overall survival. 
The randomized controlled study of TyTAN, a Phase III Study from East Asia, failed to show the 
efficacy of lapatinib on the second line when lapatinib was combined with paclitaxel vs paclitaxel 
alone. Unfortunately, also the GATSBY Study was negative. The trastuzumab and emtansine T-
DM1, an anti-HER2 directed therapy, failed to meet its endpoint. Therefore, at this time, as I 
mentioned, there’s no data to recommend Herceptin in the second-line setting, and the 
treatment for metastatic HER2-positive tumors in the second line is not different than HER2-
negative tumors. 
 
Slide 46 - EGFR Inhibition / EGFR Targeting 
What about EGFR inhibition? After noting increased EGFR expression in gastric cancer, this 
has been also associated with prognosis, EGFR was studied as a targeted agent for advanced 
metastatic gastric cancer. However, the studies have been negative. The REAL-3 Study where 
patients were randomized to ECX plus panitumumab, an EGFR inhibitor vs ECF have inferior 
outcomes in the panitumumab arm. The EXPAND trial also add cetuximab to standard 
chemotherapy vs chemotherapy and the cetuximab arm trended inferior. Other EGFR inhibitors 
as gefitinib have been negative. The thing to mention here for these studies, the trials were 
conducted with not really selection for biomarkers. No biomarkers were identified prior patient 
selection.  
 
Slide 47 - Hepatocyte Growth Factor 
Another target factor is the hepatocyte growth factor, and a meta analysis demonstrated that the 
high c-MET expression indicates poor overall survival in gastric cancer patients. Therefore, the 
rilotumumab, a fully humanized anti-hepatocyte growth factor antibody, was the first agent used 
in clinical models to inhibit the HGF and c-MET pathway access. These Phase II studies have 
shown some preliminary positive results. However, the RILOMET 1 and 2 Study where 
RILOMET was added to chemotherapy vs chemotherapy did not meet the endpoint. 
Unfortunately, these studies had to be closed due to increased toxicity. A Phase III study 
evaluated the addition of onartuzumab to FOLFOX vs FOLFOX as a first-line treatment. The 
combination was found to be ineffective. Another HGFR inhibitor, foretinib, showed no 
improvement on progression-free survival and overall survival.   
 
Slide 48 - VEGF/VEGFR Pathway 
The vascular endothelial growth factor, which is a well-known angiogenesis factor that acts via 
its tyrosine kinase receptor, the VEGFR-1 and VEGFR-2. The AVAGAST study evaluated the 
additional bevacizumab to platinum and Xeloda vs platinum, Xeloda and placebo. The results 
show no statistical significant difference on the survival. Therefore, bevacizumab had shown no 
overall survival benefit in the treatment of advanced gastric cancer. The only VEGF receptor 
inhibitor that has had positive results as we have discussed is ramucirumab on the REGARD 
and RAINBOW study. This was a Phase III Asian study, where apatinib was compared with 
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placebo, and there was modest improvement and progression-free survival and overall survival 
in the third-line setting.  
 
Slide 49 - Emerging Therapies 
Let’s move on to emerging therapies. And this is an exciting time because we have additional 
treatments now for advanced gastric cancer.  
 
Slide 50 - Immunotherapy Approaches in GEJ Cancer 
We’ll discuss immunotherapy. And in an overview, immunotherapy can be, in general, divided 
into active and passive. Active therapies aims to generate, de novo innate host immune 
response, and passive relies on the application of immunofactors to generally drive an external 
response.  
 
Slide 51 - Cancer Vaccines 
Cancer vaccines aim to prime and expand tumor-specific T cells by delivering tumor antigens to 
drive effective T cell activation.  
 
Slide 52 – Cancer Vaccines 
There have been some Phase I studies regarding the cancer vaccines in gastric cancers. A 
small study from Japan have used peptides derived from VEGFR-1 and VEGFR-2 in 
association with S-1. These, in association with S-1 and cisplatin, resulted in partial response in 
approximately 55% of the patients. Early studies have been done with DC vaccines combined 
with HER2 peptide in a small group of advanced HER2-positive patients. However, further 
clinical development of DC, based vaccine approach has been limited. Within that, the relatively 
poor efficacy of early vaccination strategies, because of the lack of antigenicity, and a failure to 
provide co-simulation and appropriate response.  
 
Slide 53 – Adoptive Cell Therapy 
What about adoptive cell therapy? T cell-based anticancer therapies using cytotoxic 
lymphocytes, tumor infiltrating lymphocytes, chimeric antigen receptors have been investigated 
across multiple studies, especially in other malignancies as lymphoma and melanoma. The 
studies are early on, and the therapeutic value of these strategies has yet to be validated on 
advanced gastric cancer and GE junction cancer. The chimeric antigen receptor expressing T 
cells, the CAR T is based on genetic engineering of T cells, through the introduction of a 
chimeric antigen receptor, which redirect the T cells to specific antigens on malignant cells. 
Again, these studies are really very early and we don’t have data yet for the benefit of these 
strategies.  
 
Slide 54 - Immune Checkpoint Inhibitors 
However, we have more data on immune checkpoint inhibitors. Let’s discuss immune 
checkpoint inhibitors.  
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Slide 55 - Immune Checkpoints 
The activation of the T cell during an immune response is a two-step process: the priming phase 
and the effector phase. In the priming phase, the interaction of a T cell with an antigen-
presenting cell leads to an activation of the T cell. However, during the priming phase, CTL4 
receptors in the T cell will regulate the T cell through inhibitory mechanism, keeping the safety 
brake on. On the effector phase, PD-1 receptors on the surface of the activated T cells and PD-
1 expressed on the antigen-presenting cells cause binding, therefore, adjusting the T cell 
stimulation and causing T cell suppression. Therefore, therapy against these immune 
checkpoints, or directed to block this checkpoint, has been studied across multiple malignancies 
and including gastric and gastroesophageal cancer.  
 
Slide 56 - CTL-4 Directed Approaches 
CTL4-directed approaches have been done. The CTL4 inhibition as a monotherapy had 
rendered disappointed results. A Phase II study with tremelimumab, a monoclonal antibody 
against CTL4, was investigated on a Phase II study for second-line treatment on patients with 
advanced GE junction gastric cancer. Overall survival was 4.8 months, and only one patient 
achieved a partial response. Another Phase II study with ipilimumab, a monoclonal antibody 
against CTL4, was evaluated as a sequential maintenance treatment vs best supportive care 
following first-line chemotherapy. This was a multi-centric study, but the immune progression-
free survival was not better than best supportive care. Based on these two studies, CTL4 
targeting as a monotherapy is unlikely to produce fruitful results.   
 
Slide 57 - PD-1 Directed Approaches 
However, other immunotherapy targets appear more promising, including PD-1 and PD-L1. In 
the Phase 1B study, pembrolizumab on PD-L1 patients had an overall response rate of 
approximately 22%. Another study with durvalumab, a monoclonal antibody against PD-L1, as 
both monotherapy, had an overall response rate of 25%. There are older studies ongoing as a 
monotherapy and in combination with older agents, and we should have some results soon. 
Preliminary data from the CheckMate 032 study, using nivolumab, a PD-1 antibody, as a 
monotherapy, had an overall response rate of approximately 12%. And in Japan, avelumab, a 
PD-L1 inhibitor used in the second- and third-line, had shown an approximately response rate of 
50%.  
 
Slide 58 - Phase 3 Study of NIvolumab (NIvo)  
In Previously Treated Advanced Gastrıc or Gastroesophageal Junctıon (G/GEJ) Cancer 
Now we have more data, and these are the results of the Phase III study: double-blind, placebo-
controlled Phase III, done at 49 clinical sites in East Asia, including Japan, South Korea and 
Taiwan. In this study, patients refractory to standard chemotherapy or intolerant to therapy, 
including two or more previous lines, were randomized to nivolumab, PD 1 inhibitor vs placebo. 
Four hundred ninety-three patients were randomized in a two-to-one fashion to receive three 
milligrams per kilogram of nivolumab vs placebo. As you can see, the survival benefit of 
nivolumab vs placebo indicate that this will be a treatment option for heavily pretreated patients.         
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Slide 59 - Phase 3 Study of NIvolumab (NIvo) – In Previously Treated Advanced Gastrıc or 
Gastroesophageal Junctıon (G/GEJ) Cancer: ATTRACTION-02 
The 12-month overall survival was 26% vs 10% with placebo.  
 
Slide 60 - Response by PDL-1 Expression 
The response by PD-L1 expression was very similar. However, in this study, only 30% of 
patients have the PD-L1 tumor analyzed.  
 
Slide 61 - KEYNOTE-059: Study Design 
The western data, of the US data with the KEYNOTE 59 study, had positioned pembrolizumab 
as a treatment option for gastric cancer – advanced gastric cancer with PD-L1 positive tumors. 
Pembrolizumab, also a PD-1 inhibitor, has shown promising activity and manageable safety 
activity in the past for Phase I studies, but this Phase II study had three cohorts. Cohort one 
included patients with two prior lines of chemotherapy, with recurrent metastatic gastric or GE 
junction adenocarcinoma. They were given pembrolizumab, 200 milligrams every three weeks. 
And the treatment was continued for 24 months or until progressive disease. The primary 
endpoint was overall response rate, safety, and secondary endpoints included overall survival, 
progression-free survival and duration of response.  
 
Slide 62 - KEYNOTE-059 (Cohort 1): Survival 
As we can see, the response and overall survival of pembrolizumab was prolonged.  
 
Slide 63 - Response by PD-L1 Expression 
The response rate was 15% to 16% in PD-L1-positive tumors, compared to 6.4% in PD-L1-
negative tumors. Based on these results, pembrolizumab has been approved for advanced 
gastric or GE junction cancer with PD-L1-positive tumors that have received two or more lines of 
chemotherapy.  
 
Slide 64 - Checkmate 032 Gastric Cohort 
The CheckMate 032 study also is a western study where patients with advanced gastric or GE 
junction adenocarcinoma that have progressed in more than one line of chemotherapy, were 
assigned to nivolumab monotherapy at three milligrams per kilogram every two weeks. 
Nivolumab and ipilimumab combination, and there were two different doses, nivolumab, one, 
and ipi, three milligrams per kilogram, IV every three weeks; or nivolumab three milligrams per 
kilogram and ipilimumab, one milligram per kilogram IV every three weeks. The primary 
endpoint of this study has been overall response rate and secondary endpoints include overall 
survival, progression-free survival, time to response, and duration of response.  
 
Slide 65 - Best Reductions in Target Lesions 
Nivolumab alone or in combination with Ipilimumab demonstrates clinical activity in patients with 
chemotherapy refractory. And this is also independent of PD-L1 status. However, as we can 
see, PD-L1 positive patients have high response across monotherapy, but patients also with 
PD-L1-negative tumors had response with the combination of nivolumab and ipilimumab. PD-
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L1-positive patients had a response rate of approximately 40% with a combination of nivolumab 
and ipilimumab; nivolumab, one milligram per kilogram and ipilimumab, three milligrams per 
kilogram.  
 
Slide 66- Key Points 
In summary, immunotherapy including immune checkpoint inhibition is a growing area of 
research in gastric and esophageal cancer. We are trying to understand what characteristics 
may predict favorable responses to these approaches. Checkpoint inhibition with anti-PD-1 
monoclonal antibody pembrolizumab and nivolumab, has led to increased response rate in 
advanced heavily pretreated patients. But we’re seeing the high response rates are in patients 
with positive PD-L1 expression. Combination approaches with chemotherapy and radiotherapy 
and/or targeted agents might improve these outcomes. And we really need to include in our 
clinical trials modern sequence technology that allows identification of unique, tumor-specific 
neoantigens profile.  
 
Slide 67 - Side Effect and Management  
Let’s discuss side effects and management of treatment for advanced gastric cancer.  
 
Slide 68 - 5-Fluorouracil/Capecitabine Toxicity 
As we had mentioned, fluoropyrimidines are the backbone for the treatment of advanced gastric 
cancer. 5-fluorouracil and capecitabine had similar toxicity. The most common one is hand-foot 
syndrome, mucositis and diarrhea. Rare toxicities include nausea, vomiting, bilirubinemia, 
cardiotoxicity or ocular toxicity. Most of these toxicities do result when the medication is 
stopped. Depending on the degree of toxicity, we will recommend to hold or stop the drug until 
this has result to grade one and to consider those reductions for future doses.  
 
Slide 69 - Oxaliplatin Toxicity 
Oxaliplatin is a well-known agent that has neuropathy as a main toxicity. There are two types of 
neuropathy: acute neuropathy, which is mainly the cold sensitivity. Patients will have these side 
effects five to seven days after receiving the dose. However, chronic neuropathy will build up 
according to number of doses. Oxaliplatin is also a moderate emetogenic drug, and it can cause 
myelosuppression. If the patient has started developing neuropathy and is grade one, we will 
need to monitor patient closely and consider dose reduction of the oxaliplatin. If the patient has 
grade two, we can hold the drug until resolution. However, it will be difficult to continue similar 
doses for extended period of time due to increase of cumulative toxic effects.  
 
Slide 70 - Prevention and Management of Platinum Induced Nausea and Vomiting 
The prevention and management of platinum-induced nausea and vomiting is basically with 
combination of emetogenic agents. We recommend before giving platinum therapy, the use of 
aprepitant, palonosetron, and dexamethasone, also, with or without lorazepam and 
prochlorperazine. Patients shall have oral medications, as Zofran or Compazine, for their use if 
they, continue to have nausea during treatment.  
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Slide 71 - Irinotecan Toxicity 
Irinotecan is a known agent causing diarrhea. This diarrhea could be early, which could be less 
than 24 hours after infusion. This is usually treated with atrophy and given before an irinotecan 
infusion. However, patients can develop late diarrhea, and this happens more than 24 hours 
after infusion. Aggressive loperamide use can be beneficial. Other agents to control diarrhea are 
recommended, as Lomotil, as well. Myelosuppression and mucositis are side effects from 
Irinotecan. These are usually, related with the dose, so patients will need to have dose 
reductions or delayed treatment until myelosuppression and mucositis results.  
 
Slide 72 - Ramucirumab Adverse Effects 
Ramucirumab, as we have discussed, is an antigenic agent, and adverse effects are related 
with thromboembolism, arterial or venous. And for these patients anticoagulation is 
recommended. The patients could have delay on wound healing. Therefore, we will always 
recommend if the patient needs to have any surgical approach, to hold their infusion four to 
eight weeks prior to surgery and restart infusion four to eight weeks after surgery. Other side 
effects, less common seen with antigenic agents, could include GI perforation. In those cases, if 
the side effect is severe, we will recommend to permanently discontinue the drug.  
 
Slide 73 - Trastuzumab: Adverse Effects 
Trastuzumab, most of the side effects are related with cardiac toxicity, decrease on the left 
ventricular function. It can cause congestive heart failure. This drug needs to be used with 
caution on patients with heart failure or cardiomyopathy. Therefore, we’d recommend to have 
close monitoring before and during therapy with an echocardiogram or a MUGA scan. If the 
patient develops congestive heart failure or worsening of a prior cardiomyopathy, we 
recommend to hold trastuzumab. Most of the time, this decrease in ejection fractions will 
resolve. However, we will recommend to discontinue if the drug causes severe toxicity of life 
threatening events.  
 
Slide 74 - Side Effects vs Immune Related Adverse Events 
The side effects and immune-related adverse events of immunotherapy are mainly seen in auto-
immune disorders as well. This slide shows the side effects with CTL4 in combination with PD-1 
inhibitors is higher than monotherapy. PD-L1 inhibitors tend to have less side effects than CTL4 
inhibitors. And these results of immunofiltration and inflammation most of the time, could be 
diagnosed by laboratory,or a biopsy, or could be a diagnosis of exclusion. If we suspect an 
immune-related adverse event, we will recommend the initiation of corticosteroids. These side 
effects occur in approximately 20% to 30% of the patients.  
 
Slide 75 - Side Effects: Immunotherapy 
The most common side effects are dermatological toxicity as a rash, vitiligo, follicular dermatitis 
or bullous pemphigoid, endocrine toxicities, hypothyroidism or hyperthyroidism, thyroiditis, 
adrenal insufficiency, hepatic toxicity as a hepatitis and hepatomegaly and pneumonitis and 
acute interstitial pneumonia. Diarrhea colitis is also seen. However, it’s most commonly seen 
with CTL4 inhibitors.  
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Slide 76 - Management of Immune-related Adverse Events Excluding Skin and Endocrine 
Toxicities 
The management of immune-related adverse events is summarized in this table. According to 
the grade, the patient could continue in grade one immunotherapy and treat the symptoms with 
frequent monitoring. However, if the patient develops a grade two, according to the common 
terminology of adverse events, we shall delay immunotherapy and treat the symptoms and 
resume immunotherapy with the symptoms improved. Also, consider the initiation of 
glucocorticosteroids, 0.5 to 1 milligram per kilogram per day. If worsening with steroids, we need 
to treat these as a grade three or four. If the patient develops grade three or four toxicity, the 
recommendation is to discontinue immunotherapy and immediately initiate glucocorticosteroids. 
We would recommend the patient to be monitored and treated in the in-patient setting. We 
should continue glucocorticosteroids until grade one. If the patient does not improve with 
steroids, we will recommend also the use of cyclosporine. If the patient improves, taper those 
steroids over at least one month, and as I mentioned, if persistent or worsening, consider 
alternative immunosuppressive therapy.  
 
Slide 77 – Conclusions  
In summary, targeted therapies, only trastuzumab and ramucirumab had shown to improve the 
survival of patients in advanced gastric cancer. We need further biomarkers to identify patients 
and to target our therapies. Negative trials have been done in unselected patients as EGFR 
inhibitors, as panitumumab and cetuximab and VEGFR inhibitors of bevacizumab did not show 
any improvement survival. cMET trials have been negative also up to date.  
 
Slide 78 - Conclusions (cont) 
The heterogeneity of gastric cancer has led to differentiating those tumors that depend on 
immune-regulatory mechanism. We know that EBV-driven tumors and MSI high subtypes will 
respond more to immunotherapy. Therefore, current studies are including this subtype of 
patients and evaluating response rates. Distinct biology subtypes would allow for application of 
more targeted therapies, developing effective immunotherapy will require further knowledge on 
the complex relationship between the tumor and the environment. Current immunologic 
checkpoint blockade with anti-CTL4 and PD-1 and PD-L1 have shown promising results in 
combination or monotherapy. However, further combination with immunotherapy might have 
had synergistic effects.  
 
Slide 79 – CME/MOC Credit 
Thank you for joining us today. I would like to remind you to fill out the post-program evaluation 
in order to receive credit for this program. Have a good day.  
 


