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Esophageal and Gastric Carcinoma 
US Incidence 

l  38,500 new cases per year 
l  Decline in Gastric Cancer Incidence 

l  Increase in Esophageal, GE Junction, cardia 
adenocarcinoma 

l  OS improvement, 1975-77, 1984-86, 1999-2006 
–  Gastric:  16% è 18% è 27% 

–  Esophageal: 5% è 10% è 19% 

l  Highly virulent diseases with poor outcome 

Jemal et al, CA 61:  212-236; 2011 



Worldwide 



Esophageal/Gastric Cancer 
Incidence / Mortality 2012 

Ca Cancer J Clin 2012; 62: epub 
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Confusing? 
Squamous v. Adenocarcinoma 

Esophageal v. GEJ v. Gastric 

•  Evolving incidence and pathology 
•  Variable incidence across globe 
•  Surgical technique 
•  Radiation technique 
•  Better staging…. EUS 



Siewert Classification for GE 
Junction Adenocarcinoma 

– Siewert I, in esophagus, growing 
    down to GE junction 
– Siewert II, “at GE junction” 
– Siewert III, in Cardia of stomach, 
    growing up into esophagus 
 
– Siewert III may act more like 
    gastric cancer – and signet cells 
    sometimes seen 
 
– Siewert I most often associated 
    with Barrett’s esophagus 









New AJCC Staging:  Survival in over 4600 pts 
with esophageal and GEJ cancer  

Rice Cancer 2010 





Squamous Cell Carcinoma Adenocarcinoma 

Epidemiology Declining Rising and fast! 

“Esophageal Cancer Belt” 5W:1B      8M:1F   

Risk Factors Smoking & Alcohol GERD 

N-nitroso compounds Smoking 

Betel nut Obesity 

Achalasia / caustic stricture H Pylori protective 

Prior Gastrectomy éacid exposure / ê LES 

Atrophic gastritis Cholecystectomy 

HPV NSAID is protective 

Tylosis 

Bisphosphates 

SCC of the URTI 



Risk Factors of Esophageal 
Adenocarcinoma 

l  GERD àBarrett’s metaplasia à Esophageal AdenoCa 
l  Smoking (2.08 X) 
l  Obesity (OR 2.78 if BMI > 30kg/m2) 

l  High serum EGF 
l  H. Pylori infection maybe beneficial! (OR 0.52) 

" Increased esophageal acid exposure (Zollinger Ellison 
syndrome)  

" Use of drugs that lower ES pressure: Nitroglycerin, 
anticholinergics, beta adrenergic agonists, aminophylline, 
benzodiazepines 

l  Cholecystectomy… increase in reflux 
l  Nitroso compounds 
l  Possible protective effective of cereal fibers & NSAID 

 



Esophageal Cancer – Clinical Features 

l  Dysphagia (Solid à Liquid) 
l  Weight loss 

l  Anemia 

l  Hoarseness 

l  Aspiration pneumonia 
l  Odynophagia 

l  Tracheobronchial fistulas (mainly SCC) 

 



Esophagus, GEJ Preop therapy: 
T2-3 or N+ 
T1A: EMR 
T1B: Primary resection 
 



Gastric Ca Intestinal type 
l  Precursor lesions: 

–  Progression from chronic gastritis to chronic atrophic gastritis, 
to intestinal metaplasia, dysplasia, and eventually to 
adenocarcinoma 

l  Usually presents as ulcerated masses 
l  Cardia cancers are biologically more 

aggressive with a worse prognosis, stage for 
stage, than distal cancers. 

l  Gene expression studies: Respond better to 
5FU and oxaliplatin? 



Gastric Ca Diffuse type  
l  There is no clearly defined precancerous lesion. 
l  Defective intercellular adhesion molecules therefore, 

there is an inability for cells to form glands or tubules 
–  Loss of E-Cadherin  

l  Highly metastatic and characterized by rapid disease 
progression and poor prognosis. 

l  Linitis plastica = rigid thickened stomach 
l  Mutations in E-cadherin gene (CDH1) 

l  Gene expression studies: Respond better to 
Cisplatin? 



Risk Factors – Gastric Ca  

l  Diet 
–  High salt intake and salt-preserved food 

–  Nitroso Compounds (Nitrates à Nitrites) 

–  Fruits & vegetables are protective 

l  Obesity (OR 1.22-1.55 for BMI >25) 

l  Smoking (OR 2 -2.2) 
l  H. Pylori (mainly intestinal type) 

–  Worse with high salt intake 

–  Protective effect of NSAID 

l  EBV (2-16% of all gastric cancers) 
l  Alcohol 

l  Socioeconomic status (Low = Low, High = High) 
l  Gastric surgery (RR 1.5-3) 
l  Reproductive hormones – Protective effective for women? 



Host Risk Factors 

l  Blood Group (“A” have 20% higher incidence) 
l  Familial Predisposition 

–  H. Pylori infection 

–  Chronic atrophic gastritis 

–  Syndromes: HNPCC, FAP, Peutz Jegher 

–  Hereditary diffuse gastric cancer (CDH1 mutations) 

l  Genetic polymorphisms: IL-1B, Interferon gamma receptor 

l  Gastric Polyps 

l  Hypertrophic gastropathy and immunodeficiency sydromes 

l  Gastric ulcer – common risk factor as Ca? 
l  Pernicious Anemia  



Gastric Cancer Preop therapy: 
T2-3 or N+ 
T1A: EMR 
T1B, T2: Primary resection 
 



Laparoscopy in Gastric Cancer 

l  CT and PET scan may miss small volume liver 
or peritoneal disease 

l  For gastric cancer, laparoscopy detects 
peritoneal or liver disease in 20-30% of patients 
–  Not mandated for GEJ cancers:  < 5% positive lap 

findings 

l  A positive cytology = Stage IV disease 
–  Patients do not benefit from immediate gastrectomy 

–  They should be treated with palliative chemotherapy 

–  ? Reassess response and consider selective surgery 

n No long term survivors with + cytology 





Cervantes, Cancer Treatment Reviews 2013 

Key Discoveries in Gastric Cancer 



Serologic	  test	  results†	   Case	  subjects,	  N	  (%)	  
Control	  subjects,	  N	  

(%)	  
Unadjusted	  OR	  (95%	  

CI)	  
Adjusted	  OR	  (95%	  

CI)‡	  

Noncardia	  gastric	  cancer	  

H.	  pylori	  negaAve	  	   12	  (7)	   43	  (25)	   1.00	  (referent)	   1.00	  (referent)	  

H.	  pylori	  posiAve	  	  

  CagA-‐negaAve	  
strains	  

51	  (29)	   44	  (25)	   5.05	  (2.11	  to	  12.07)	   6.55	  (2.31	  to	  18.53)	  

  CagA-‐posiAve	  
strains	  

110	  (64)	   86	  (50)	   5.64	  (2.47	  to	  12.88)	   8.93	  (3.27	  to	  24.40)	  

Gastric	  cardia	  cancer	  

H.	  pylori	  negaAve	  	   25	  (41)	   15	  (25)	   1.00	  (referent)	   1.00	  (referent)	  

H.	  pylori	  posiAve	  	  

  CagA-‐negaAve	  
strains	  

11	  (18)	   24	  (39)	   0.34	  (0.14	  to	  0.85)	   0.21	  (0.06	  to	  0.81)	  

  CaA-‐posiAve	  
strains	  

25	  (41)	   22	  (36)	   0.81	  (0.35	  to	  1.85)	   0.43	  (0.12	  to	  1.52	  

H.	  pylori	  
Esophageal	  vs.	  Gastric	  Cancer	  

Kamangar F et al. J Natl Cancer Inst. 2006; 



Case Presentation 

•  50 year old man presents with epigastric discomfort, 
early satiety and 5kg weight loss 

•  Endoscopy demonstrates ulcerated lesion at pylorus 
•  Biopsy consistent with moderately differentiated 

adenocarcinoma.  Her-2 negative 
•  EUS confirms T3N1 lesion 
•  Past medical history hypertension, 

hypercholesterolemia 
•  ECOG PS=1 





What would you do next? 

1.  Assume the supraclavicular lymph node 
represents advanced disease and proceed with 
palliative treatment 

2.  Assume the supraclavicular lymph node does 
not represent advanced disease and proceed 
with radical treatment 

3.  Biopsy the left supraclavicular lymph node 
4.  PET-CT 



PET/CT for Gastric Cancer Staging 



Value of PET 
Esophageal vs. Gastric 

Cancer 
Primary 

(sensitivity)  
Metastases 

(undetected) 
Esophageal                  > 95%                      20% 

Gastric                      ~ 65%                      10% 

Heeren PA et al. J Nucl Med. 2004 

Smyth E et al. Cancer 2012 



PET SCAN: 
Staging (15% occult mets),  and Determine Response to 

Preop Chemo 

SUV = 10.6 SUV = 2.2 





Case Study 

•  Biopsy of the lymph node was negative 
•  Laproscopic evaluation did not reveal and 

peritoneal metastases. 



What would you do next? 

1.  Peri-operative chemotherapy 
2.  Pre-operative chemoradiotherapy 
3.  Proceed to surgery 



Case Study 

•  Following a MDT discussion, a decision is made 
to offer the patient peri-operative chemotherapy. 



Which peri-operative chemotherapy 
would you choose? 
1.  ECX 
2.  EOX 
3.  Cisplatin / 5-FU 
4.  FOLFOX 
5.  Something else 



Case 2 – Early Esophageal�

•  52 yo M colleague with long-standing GERD 
your tells you he was recently dx’ed with 
Barrett’s esophagus with High Grade Dysplasia. 
EUS confirmed no invasion and no suspicious 
lymph nodes.      
 

•  He met with a surgeon who told him he will 
require distal esophagectomy.   

•  What would you recommend?   
 



Ortiz-Fernando-Sorto J et al. World J Gastrointest Endosc. 2011 

Esophageal	  Malignancy	  
Depth	  of	  Invasion	  



Esophageal Malignancy 
Histology Dictating Therapy 

Konda VJ et al.Am J Gastroenterol. 2012 



Endoscopic Mucosal Resection 
Barrett’s Esophagus 

Ortiz-Fernando-Sorto J et al. World J Gastrointest Endosc. 
2011 



“Early” Esophageal Cancer 
Treatment Algorithm 

Konda VJ et al.Am J Gastroenterol. 
2012 



Key Trials 

•  CROSS 
•  McDonald 
•  MAGIC 
•  REAL 
•  ToGA 



Merkow RP et al. Ann Surg Oncol. 2012 

Esophageal Cancer - Neoadjuvant Therapy  
Trends in Utilization 

Neoadjuvant 
 +  

surgery 



Bedenne, L. et al. J Clin Oncol; 25:1160-1168 2007 

Esophageal Cancer – Squamous Cell CA 
Role of Surgery 

CRT + Surgery CRT alone 



Bedenne, L. et al. J Clin Oncol; 25:1160-1168 2007 

Esophageal Cancer – Squamous Cell CA 
Role of Surgery 

6 month mortality 
16% SGY vs. 6% 

CRT 



Esophageal Cancer – Squamous Cell CA 
Role of Surgery 

Stahl, M. et al. J Clin Oncol; 23:2310-2317 2005 



Esophageal Cancer – Squamous Cell CA 
Role of Surgery 

Stahl, M. et al. J Clin Oncol; 23:2310-2317 2005 

CRT + Surgery 

CRT + Surgery 

CRT 

CRT 

postop mortality = 11% 



Van Hagen P et al. N Engl J Med. 2012 

Preopera:ve	  Chemoradiotherapy	  
CROSS	  Trial	  



Mortality 

P=0.002 

Esophageal Cancer 
Neoadjuvant Chemoradiotherapy vs. Surgery 

Alone 

Gebski V et al. Lancet Oncol 8: 226-34, 2007 



Proportion of population-wide 
extirpative procedures performed at low 

volume centers 

0.181882022 

0.165512465 
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Gastric Adenocarcinoma 
 

Adjuvant vs Neoadjuvant? 
Radiation vs Chemoradiation? 



Radiation? 

•  Who uses it? 
– Yes: US 
– No: UK and Japan 

•  Why do we use? 
– GITSG studies in locally advanced pancreatic 

cancer and gastric adenocarcinoma 



US Standard of Care… 
 

 Historical 
Adjuvant Chemoradiation 



MacDonald Study 





Authors Conclusions 

•  Chemoradiotherapy after curative resection 
of adenocarcinoma of the gastric /GE 
junction significantly improves relapse free 
and overall survival 

 
•  Limitations of the study:   

– Adequacy of the surgical resection? 



UK Standard of Care 
Neoadjuvant /Adjuvant Chemotherapy 



MAGIC 











★ 



2yrs CSC 50%; S 41% 

5yrs CSC 36%; S 23% 





Bottom Line…. 





REAL Study 

NEJM 2008 



SCC 





Trend towards better OS 
 
Capecitabine > 5FU 
Oxaliplatin > Cisplatin 



Molecular Targets:  Esophagogastric 
Cancer   

l  KRAS mutation: < 5-10% 

l  BRAF mutation:  < 5% 

l  EGFr over expression:  50-80% 

l  EGFr mutation: < 5% 

l  CMET:  < 10% 

l  HER2 over expression:  10-25% 

Galizia W J Surg 31: 1458; 2007 Mammano Anticancer Res 26: 3547; 2006 
Lee Oncogene 22: 6942; 2003  Yano Oncol Rep 15: 65; 2006 



ToGA trial design 

HER2-positive 
advanced GC  

(n=584) 

 
 
 

5-FU or capecitabinea  
+ cisplatin 
(n=290) 

 
 
 

R 

 
aChosen at investigator’s discretion  
GEJ, gastroesophageal junction 

5-FU or capecitabinea  
+ cisplatin 

+ trastuzumab 
(n=294) 

l  Stratification factors 
−  advanced vs metastatic  
−  GC vs GEJ 
−  measurable vs non-measurable 
−  ECOG PS 0-1 vs 2 
−  capecitabine vs 5-FU 

Phase III, randomized, open-label, international, multicenter study 
 

 
1Bang et al; Abstract 4556, ASCO 2009 

 3807 patients screened1 

 810 HER2-positive (22.1%) 



Secondary end point:  
tumor response rate 

2.4% 
5.4% 

32.1% 

41.8% 

34.5% 

47.3% 

Intent to treat 

ORR= CR + PR 
CR, complete response; PR, partial response 

p=0.0599 

p=0.0145 
F+C + trastuzumab 
F+C 

p=0.0017 Patients 
(%) 

CR PR ORR 



Gastric	  Cancer	  
Targeted	  Agents	  –	  ToGA	  Trial	  

Bang YJ et al. Lancet. 2010 



RTOG 1010:  Phase II Study of Neoadjuvant 
Trastuzumab and Chemoradiation for 

Esophageal Adenocarcinoma (Siewert I, II) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
‘ 

CHEMORADIATION 

HER-2 (+) 
(FISH) 

TRASTUZUMAB 
+ 

CHEMORADIATION 

SURGERY 

SURGERY 
+ 

TRASTUZUMAB (1 YR) 

HER-2 (-) 
(FISH) 

ALTERNATIVE 
STUDIES 

§ Chemoradiation: Carbo + Paclitaxel, RT 5040 cGy è Surgery 
Maintenance trastuzumab post op 
§ Sample Size = 130 Her-2 (+) Pts, Increase  
3-Yr Survival from 30%  to 50%.  520+ pts to be screened 



Combination Studies: trastuzumab plus 
HM781-36B (pan-Her)/paclitaxel (NCT01746771; Seoul) 
Pertuzumab/chemo (NCT01774786) 
Pertuzumab 840mg v 420mg/chemo (NCT01461057) 
MM-111/Paclitaxel (NCT01774851) 
IL-12/Paclitaxel (NCT00028535) 
Afatinib (Phase I gastric/breast; NCT01649271) 
 
Trastuzumab derivatives:  
Trastuzumab emtansine/capecitabine (NCT01702558) 
Pb212-Trastuzumab radioimmunotherapy 
(NCT01384253) 

Phase I/II’s 
(selected studies in Her2+ gastric/GEJ) 

1 



Chemo Backbone Studies: Trastuzumab plus 
CAPOX (NCT01503983, 01364493, 01396707, 01130337) 
CAPOX/Bev (CT01191697) 
CAPOX and chemorads (“TOXAG”; NCT01748773) 
CAPOX/Bev/Docetaxel (NCT01359397) 
TS-1/cisplatin (NCT01736410; NCT01228045) 
Docetaxel/oxali/cape (“TEX”; NCT01295086) 
 
Perioperative Trastuzumab plus 
5-FU/LV/Oxali/Docetacel (FLOT) (NCT01472029) 

Phase I/II’s 
(selected studies in Her2+ gastric/GEJ) 

2 



Monotherapy Studies (no trastuzumab) 
Afatinib (BIBW 2992; NCT01522768) 
MGAH22 (optimized Fc domain; NCT01148849) 
ARRY-543/ASLAN001 (pan-HER; NCT01614522) 
LMJ-716 (mAb to HER3; NCT01598077) 
PF-00299804 (Pan-HER; NCT01152853) 
 

Lapatinib: 
Phase III: CAPOX +/- lapatinib (NCT00680901) “LOGiC” 
Phase III: Paclitaxel +/- lapatinib (NCT00486954) “TYTAN” 
 

Terminated: 
AUY922 (HSP90) + Trastuzumab (NCT01402401) 

Phase I/II’s 
(selected studies in Her2+ gastric/GEJ) 

3 





CP1271510-84 

• >90% tumors → KIT or PDGFRα mutation 
• >80% metastatic GIST patients benefit from          

imatinib mesylate 
• Resected primary GIST:  5-yr survival = 54% 

GIST   



3048365-85 

A phase III randomized double-blind study of 
adjuvant imatinib vs placebo in patients 

following resection of primary GIST 
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Z9001 GIST – Adjuvant 



3048365-86 
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Lancet. 2009 Mar 28;373(9669):1097-104  

 Total  Events 
Imatinib  359  30 
Placebo  354  70 



3048365-87 

Multivariate Analyses For Recurrence: Placebo Group 

GIST – Adjuvant Z9001 

Hazard ratio ASCO 2010 
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GIST	  –	  Adjuvant	  Ima:nib	  
One	  vs.	  Three	  Years	  

Joensuu H et al. JAMA 2012 



Advanced	  GIST	  
Suni:nib	  in	  Ima:nib	  Resistant	  GIST	  



Advanced	  GIST	  
Suni:nib	  in	  Ima:nib	  Resistant	  GIST	  



University of Colorado  
 GI Tumor Bank 

•  “Bank” of patient’s blood and tumor 
•  Provides a collection of GI tumors that will 

used for research 
•  The bank can used to “identify” potential 

targets for drug development 
•  The molecular profile of tumors in the bank 

can be linked to information in our clinical 
database to provide insight on the 
relationship between molecular events and 
clinical outcome. 

 



Patient Derived Xenograft 
Program 

Consented 
patient 
undergoing 
surgery for the 
neuroendocrine 
cancer 

Tumor removed Tumor transplanted  
into mice 

Tumor is then 
transplanted into 
more mice for 
research 
•  Drug testing 
•  Biomarker / 

Mutations 
Discovery 



GI Oncology Team 



THANK YOU 


