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Summary 

Primary ampullary carcinomas (AC) is a relatively rare entity often managed as carcinomas of 

pancreatobiliary origin. However, there is accumulating evidence suggesting that they are different 

entities: AC have a more favorable prognosis after surgical resection. Nevertheless more than one 

third of patients relapse. The prognosis is poor in case of relapse or if the tumour is not resectable at 

diagnosis. AC can be of two different histological origins: intestinal or bilio-pancreatic. These 

subtypes are known to possess rather distinct immunostain patterns. The clinical significance of 

histologic differentiation and immunostain pattern has not been definitely established. There are no 

guidelines for the use of adjuvant or neoadjuvant chemotherapy due to the low incidence of the 

disease which makes randomised controlled trials very difficult to perform. 

This translational research project will be based on a multicenter cohort already constituted. This 

cohort involves 10 centers, and includes 150 patients that underwent a full resection of an AC from 

2000 to 2010. All clinical and follow-up data are already collected and analyzed. A better knowledge 

of AC seems a prerequisite to find molecular or immunohistochemical prognostic factors and to 

guide the choice of adjuvant therapies. We thus want to study in this large series of AC with tissue 

block available, molecular and immunohistochemical profiles allowing a better phenotypic 

classification (CK7, CK20, MUC1, MUC2, CDX2), a better understanding in disease carcinogenesis/ 

genetic alterations (MSI, KRAS, BRAF) and to test some potential factors which may predict adjuvant 

gemcitabine efficacy (hENT1 and DcK expression) or highlight drugable pathways (KRAS, EGF-R 

amplifications). The centralized pathological analysis will specify on full slides or TMA (when 

applicable) the morphological characteristics of tumors and the expression of proteins CK7, CK20, 

MUC1, MUC2, CDX2, hENT1 and dCK. Correlation between clinical, pathological and molecular 

parameters will be examined. 

The expected results are: 

To improve our knowledge concerning the characterization of this rare disease and its prognosis 

allowing a better prognostic classification of the patients.  



To improve therapeutic management of patients with ampullary adenocarcinoma through: 

- determine prognostic factors for relapse to better define patients who may benefit from 

adjuvant therapy 

- determine predictive markers of gemcitabine efficacy in order to guide choice of 

chemotherapy regimen. 

To identify important pathways to test new targeted therapeutic approaches in the future. 

Scientific Project 

Relevance and originality of the project  

Primary ampullary carcinomas (AC) is a relatively rare entity accounting for 0.2% of gastrointestinal 

cancers and 7% of periampullary carcinomas (estimated incidence of 6 cases per million populations). 

These rare tumours are often managed as carcinomas of pancreatobiliary origin. However, there is 

accumulating evidence suggesting that AC is distinct from pancreatic or biliary tract cancers. AC is 

associated with a higher likelihood of respectability: surgery is feasible in about 50-60% of AC whilst a 

rate of up to 10-20% is reported for pancreatic cancer. This is due in part to an earlier detection as 

the anatomic position of the AC often leads biliary outflow obstruction. Moreover AC have a 

relatively favorable prognosis after surgical resection when compared with other biliary tract 

neoplasms. Reported 5-year survival rates after resection are 37% to 68% for ampullary, whereas 

patients with resectable pancreatic adenocarcinoma show a 5-year survival of only 20%, and 

duodenal cancer 25% to 59%. Despite a relatively favorable outcome following resection, 32–63% of 

patients will relapse either locally or distantly. The prognosis is poor in case of relapse or if the 

tumour is not resectable at diagnosis. For patients with unresectable tumors the median survival is 

between 9 and 20.4 months in several studies and the 5-year survival does not exceed 5-10%. So 

serious improvement in patients management is still needed in this pathology. Nevertheless, it 

should be noted that many of the previous studies have been performed on relatively small number 

of cases, that AC more often constitute a subgroup of pancreato-biliary tumors included in these 

works and that they are often old, dating from before the advent of modern chemotherapy.  

Since ampulla of Vater encompasses distinct types of mucosa (especially intestinal and 

pancreatobiliary), cancers can originate from differents histological mucosa mainly intestinal or 

pancreatobiliary. Intestinal AC represent 40-50% of cases and bilio-pancreatic type 20-25%. The 

subtypes are associated with different premalignant lesions and differ in several clinical and 

histological aspects including cell type-specific markers, oncogene expression, modes of tumour 

spread as well as extent and interaction with the extracellular matrix. They are known to possess 

rather distinct immunostain patterns that may allow investigators to differentiate them in a more 

concrete and consistent manners than traditional pathological examination. Cytokeratin 7 (CK7), CK 



20 and mucins (MUC2) are reliable and wellcharacterized immunohistochemical markers, frequently 

helpful in distinguishing intestinal and pancreaticobiliary tumors. Several studies reported that 

pancreaticobiliary AC is CK7+/CK20-/MUC2-, and intestinal AC is CK7-/CK20+/MUC2+. However, the 

clinical significance of histologic differentiation and immunostain pattern has not been definitely 

established. Some studies have reported that tumour type plays a distinct role in survival in AC 

(intestinal type is associated with a better prognostic) but it is still a matter of debate. 

Mechanisms of carcinogenesis remain unclear for AC. Small series (less than 30 patients) have 

reported genetic alterations: Kras mutations, microsatellite instability and abnormal expression of 

BRAF in particular. 

On medical treatment, there is limited evidence to support routine use of neoadjuvant therapy or 

adjuvant therapy in completely resected AC and no guidelines for the choice of chemotherapy due to 

the low incidence of the disease which makes randomised controlled trials very difficult to perform. 

In general, treatment is individualized and/or based on institutional protocols. However many expert 

centres are prescribing gemcitabine-based adjuvant chemotherapy to their patients in their routine 

practice. Radiochimiotherapy has been tested in only a few studies, and with conflicting results. 

Only one very recent randomized trial focused on adjuvant chemotherapy in AC: the ESPAC-3 trial 

was a Phase 3 study designed to compare the benefits of adjuvant chemotherapy with observation 

following resection and to compare fluorouracil plus folinic acid chemotherapy with that of 

gemcitabine for pancreatic tumors and in a subgroup analysis for peri ampullary tumors. In this study 

428 patients with peri ampullary tumors were included (297 patients had ampullary 

adenocarcinoma, 96 biliary tract cancer and 35 other tumor types). In this work, the unadjusted 

primary analysis of the primary outcome of survival did not demonstrate a significant benefit for 

adjuvant chemotherapy but multivariate analysis, correcting for prognostic variables, found a 

statistically significant survival benefit to chemotherapy and specifically for gemcitabine compared 

with observation. This test does not choose between the various protocols in the adjuvant that might 

seem rational to adapt to the histological type. 

Similarly, the identification of prognostic factors may allow better selection of patients likely to 

benefit from adjuvant therapy and the predictors of response to gemcitabine could assist in the 

selection of the protocol. There is no work to our knowledge of this subject specifically related 

ampullomas. 

The clinical portion of this study led to the creation of a national cohort under the aegis of the FFCD. 

Ampullary adenocarcinoma cases supported in the 150 affiliated centers in the country will be 



included in a prospective manner. If the translational study is performed, this cohort would in a 

second time to validate the prognostic and predictive factors or highlighted. 

Main objectives of the project 

This translational research project will be based on a multicenter cohort already constituted by the 

AGEO (association des gastroentérologues oncologues). All clinical and follow-up data are already 

collected and analyzed. This cohort involves 9 centers, and includes 150 patients that underwent a 

full resection of an Ampulloma of Vater Carcinoma from 2000 to 2010 what makes it one of the 

largest world series. Surgical pathology specimens are available in the centers. A better knowledge of 

AC seems a prerequisite to find molecular or immunohistochemical prognostic factors and to guide 

the choice of adjuvant therapies.  

So we want in this large series of AC with tissue block available: 

- Study the immunohistochemical profiles allowing a better phenotypic classification (CK7, CK20, 

MUC1, MUC2, CDX2) and compare the histological characterization by traditional pathological 

examination 

- Explore ways of carcinogenesis and the most frequent genetic alterations (MSI, KRAS, BRAF) 

- Test some potential factors which may predict  adjuvant gemcitabine efficacy (hENT1 expression 

and DCK) or highlight ways suggesting the interest of a specific targeted therapy (KRAS, EGF-R 

amplifications). 

Methodology 

Slides will reviewed in each of the 9 center for selection of the formalin fixed paraffin embedded 

(FFPE) blocs. These FFPE blocs will be sent to the Saint Antoine Biological Resource Center where Dr. 

Magali Svreck will organize a replay to determine the morphological phenotype. Tumors will be 

classified according WHO 2009 and Adsay et al Am J Surg Pathol 2012. Areas with the highest tumor 

density will be selected on Hematoxylin & Eosin (H&E) stained slides for tissue microarrays (TMA). 

The bank of TMA created in this way will remain available to pathologists of all participating centers 

to carry out further studies of their choice later. 

Immunohistochemistry will be performed on 4 µm sections using Bond-Max Fr4.0 (Leica Biosystem, 

Newcastle, UK). Antigene retrieval with depend on the primary antibody. CK7, CK20, MUC1, MUC2, 

CDX2, MLH1, PMS2, MSH2, MSH6 are used in routine practice.  

Others sections will be sent to the Biochemistry laboratory of HEGP (Paris) for DNA extraction.  



The DNA will be extracted from tumour and normal DNA from formalin fixed paraffin embedded 

(FFPE) tissues with the Qiagen extraction kit according to the manufacturer recommendation. The 

DNA extracted will be quantified by a digital PCR using Quantstudio (Life Technologies) with 

Openarray allowing to measuring the number of amplifiable copies of DNA. Three thousands copies 

of amplifiable DNA will be used in the manipulation with the AmpliSeq™ Cancer Hotspot Panel v2. 

We have validated this quantity by testing 300 tumors samples of FFPE tumors. The DNA extracted 

from the Vater ampulla adenocarcinoma will be sequenced by next generation sequencing using the 

Ion AmpliSeq™ Cancer Hotspot Panel v2 (life technologies) on a Ion Torrent Personal genomic 

machine (PGM). We will investigate mutations of 46 genes (ABL1, AKT1, ALK, APC, ATM, BRAF, 

CCDH1, CDKN2A, CSF1R, CTNNB, EGFR, ERBB2, ERBB4, EZH2, FBXW7, FGFR1, FGFR2, FGFR3, FLT3, 

GNA11, GNAQ, GNAS, HNF1A, HRAS, IDH1, IDH2, JAK2, JAK3, KDR, KIT, KRAS, NOTCH1, NPM1, NRAS, 

PDGFRA, PDGFRA, PIK3CA, PTEN, PTPN11, RB1, RET, SMAD4, SMARCB1, SMO, STK11, TP53, VHL) 

included in the AmpliSeq™ Cancer Hotspot Panel v2 (life technologies). The data will be analysed by 

the variant caller and the ion reporter according to the recommendation of the manufacturer. Only 

variations with a frequency superior to 5% leading either to a change in the coding sequence or in 

consensus splice site of the exons considered will be consider for further investigation and mutation 

identified will be verified either by qPCR or by Sanger sequencing. Furthermore the same DNA will be 

tested for amplification in some specific chromosome region. We have developed specific probes for 

ERBB1, ERBB2, MET, IGFR1, ROS1, ALK that allow to characterize the copy number variation of these 

genes. 

Out of the 150 patients of this cohort 57 have relapsed from their ampullary carcinoma and 30 died 

during the follow-up. Median follow up is 2.5 year. Survival curves will be estimated using Kaplan 

Meier method. Using Harrel and Concato rules, a multivariate Cox analysis aiming to identify 

independent prognostic factors for Relapse Free Survival (time from diagnosis to first relapse or 

death all causes) will be able to include at least 6 to 7 variables. Variables for multivariate model will 

be selected according to univariate Cox analyses and clinical relevances.  

Discriminant capabilities and explained variability of final multivariate models will be checked using 

respectively Harrell C index and Schemper statistics. Calibration of the model will be also checked. 

Correlation between clinical, pathological and molecular parameters will be examined. 

Schedule, key step 

Months 1 to 4: Pathological review by a group of pathologists from 9 centers to select the blocks and 

determine immunohistochemical markers relevant for TMA analysis. 



Months 5 to 12: tissue microarrays constitution, immunostaining and extraction of DNA 

Months 13 to 19: Pathological and molecular analysis 

Months 20 to 24: Statistical analysis 

 

 


