GI ASCO 2007 Summary

While the 2007 Gastrointestinal Cancers Symposium did not unveil landmark findings for
pancreatic cancer research, the preliminary yet promising results of a phase II
immunotherapy trial and several lectures underscoring the future direction of pancreatic
cancer research in understanding and treating this disease were highlights of the
symposium.

Dr. Daniel Laheru of Johns Hopkins reported on an investigational therapeutic vaccine trial
that extended the survival of surgically resected pancreatic cancer patients by six to seven
months. The initial review of the data suggested that the vaccine can provide additional
benefit over chemoradiation alone. He cautioned that further review of the data is needed
before a prospective randomized phase III trial can be conducted to confirm this study’s
findings. Further study data is expected to be reported at the annual ASCO meeting in June
2007.

Dr. Hedy Kindler from the University of Chicago shared preliminary analysis results from the
Cancer and Leukemia Group B (CALGB) phase III trial of gemcitabine plus bevacizumab
(Avastin) versus gemcitabine plus placebo in patients with advanced pancreatic cancer.
Unfortunately, this phase III trial did not confirm promising findings found in a prior phase
IT gemcitabine and bevacizumab trial in metastatic pancreatic cancer patients. There was
no statistical difference in survival between the two study arms but Dr. Kindler noted that
there was a slight increase in the rate of tumor shrinkage in the bevacizumab arm as well as
greater toxicities including increased rates of high blood pressure and protein in the urine. It
was noted that the difference in outcomes between the phase II and phase III trials may be
due to patient selection; there were a proportionately higher number of patients with good
prognostic factors in the phase II study than was in the phase III trial. While disappointing
results, the phase III CALGB study has several laboratory correlative studies that are
expected to be presented at the annual ASCO meeting in June 2007.

Charting the future course of pancreatic cancer research will entail further study of the
factors that may have played a role in the failure of a number of phase III pancreatic cancer
trials including inadequately validated drugs, limited understanding of the complex biology
of pancreatic cancer, ineffective drugs, and confounding factors. A better understanding of
these factors is crucial to push advances in pancreatic cancer research forward.



GI ASCO 2007 Pancreatic Cancer Sessions — Detailed Notes

General Session I: Prevention, Screening, and Diagnosis

Title: Screening for Familial Pancreatic Cancer: Clinical and Genetic Implications
Speaker: Gloria Petersen, PhD - Mayo Clinic

NO evidence for genetic anticipation, a phenomenon whereby the symptoms of a genetic
disorder become apparent at an earlier age as it is passed on to the next generation, in
pancreatic cancer.

P16 and BRCA2 - two genes that are well studied in pancreatic cancer and can be screened
for

The following are genes associated with pancreatic cancer:

PRSS1 - mutation associated with hereditary pancreatitis

FANCG - no truncating mutation found

FANCC - possible mutation associated with pancreatic cancer

CFTR - mutation for cystic fibrosis. Two-fold risk for young onset pc

Dr. Petersen briefly discussed the recent press regarding Dr. Brentnall’s “Family X" and the
discovery of the palladin gene. Dr. Petersen said “"Family X” is a rare case of multiple family
members all with the palladin gene. She has studied families in her genetic registry and she
did not find they were positive for the palladin gene. Moreover, a German study also found
no palladin gene in the families they studies. Further research is needed to validate
Brentnall’s findings but of course this is a promising finding that warrants further
investigation.

Petersen sums up present knowledge of pancreatic cancer cases:
e 70% - sporadic
e 17% - young onset
¢ 10% - family syndrome
¢ 3% - known genetic syndrome

For evaluating family history she advised utilizing institution’s cancer genetic services.
Further evaluation can help determine whether the family is consistent with a known cancer
genetic syndrome and whether screening for BRCA2, p16 or another gene might be
indicated. The age to start screening is not established but once an individual is determined
to be at increased risk early detection methods can be employed. And although there are
no scientifically validated means of early detection the experience of two researchers Drs.
Brentnall and Canto are making strides in this area. Both of their teams have reported an
increased frequency of pancreatic lesions in at-risk relatives, but the interpretation and
significance of these lesions are an important area for further research.

General Session II: Multidisciplinary Treatment

Title: Locally Advanced versus Metastatic Pancreatic Cancer: Do we need to
Treat These Groups of Patients Differently?
Speaker: James Abbruzzese, MD - M.D. Anderson Cancer Center

The following are the most common contemporary therapeutic treatments for locally
advanced pancreatic cancer (LAPC):




Chemoradiation with capecitabine + gemcitabine as radiosensitizers
Chemoradiation followed by chemotherapy

Chemotherapy followed by chemoradiation

Chemotherapy alone

Why have phase III trials in advanced pancreatic cancer failed? He briefly discussed two
trials that included both locally advanced and metastatic disease on study:

Gemcitabine + Oxaliplatin trial by Louvet 2002
50% of pts on trial with loc advanced disease
30 LAPC + 34 metastatic = overall 9.2 month median survival

Gemcitabine + Cetuximab trial by Xiong 2004
6 LAPC + 35 metastatic = overall 7.1 month median survival

Does including LAPC in phase III advanced disease chemotherapy trials confound the
results? Including both classifications of pancreatic cancer confounds the interpretation of
the data at phase II and contributes to overly optimistic interpretations leading to
disappointment in phase III trials.

The following are some of the reasons why phase III trials in advanced pancreatic cancer
may have failed:

e Limited understanding of complex molecular bio of the cancer

e Tumor heterogeneity

e Ineffective drugs

¢ Inadequate validated drugs

Dr. Abbruzzese concluded that including both LAPC and metastatic disease confounds the
interpretation of phase II chemotherapy trials. He explained that the goal of treating
borderline LAPC should be to administer treatment to downstage the cancer for resection.
There should be further exploration of chemoradiotherapy and other regimens to extend the
survival of patients with LAPC and further research to treat to improve the survival of
patients presenting with metastatic disease.

Oral Abstract Presentation Session B

Title: Preliminary Analysis of the Cancer and Leukemia Group B (CALGB) 80303
trial (Phase III trial of gemcitabine plus bevacizumab versus gemcitabine
plus placebo in patients with advanced pancreatic cancer)

Speaker: Hedy Kindler, MD - University of Chicago

Dr. Kindler provided preliminary analysis results of CALGB’s double blinded Phase III trial of
gemcitabine plus bevacizumab (vascular epithelial growth factor inhibitor) versus
gemcitabine plus placebo in 602 patients with advanced pancreatic cancer.

The study did not confirm promising findings found in a prior phase II gemcitabine and
bevacizumab trial. Phase II data in 52 patients with metastatic pancreatic cancer showed a
21% response rate and median survival of 8.8 months. The phase III trial unfortunately did
not meet the primary endpoint of improvement in overall survival in those patients who
received bevacizumab in addition to gemcitabine. There was no statistical difference in
survival between the two treatment arms.

e Gem + bevacizumab median survival = 5.7 months




e Gem + placebo median survival = 6.0 months

However, there was a slight increase in the rate of tumor shrinkage (54%) with the
gemcitabine and avastin therapy compared with the gemcitabine and placebo arm. Patients
on the bevacizumab arm also experienced greater toxicities including increased rates of high
blood pressure and protein in the urine.

One explanation for why the phase III results were so different from the phase II trial may
be due to patient selection. The small phase II trial had proportionally more patients with
good prognostic factors including better performance status (performance status of 0) than
was in the phase III trial.

This trial included several laboratory correlative studies which will be presented at the
annual ASCO meeting in June 2007.

Title: Survival benefit with adjuvant radiation therapy in surgically resected
pancreatic cancer
Speaker: ]. Greco, MD - Vanderbilt University

The principal investigator analyzed records from 1988-2003 of surgically resected pancreatic
adenocarcinoma patients from The Surveillance, Epidemiology and End Results (SEER)
registry data. The data analyzed included 2,636 patients with resected pancreatic cancer.
Of those 1,123 received adjuvant radiotherapy and 1,513 did not. Results suggested a
survival benefit for the addition of radiation therapy following surgical resection. Dr. Greco
added that radiation was an independent predictor of survival after adjusting for age,
ethnicity and stage.

Several limitations of the study included having no data regarding chemotherapy, margin
status, and performance status. An additional limitation of the study is the inherent
limitations with retrospective analyses.

Title: Adjuvant radiation and chemotherapy for pancreatic adenocarcinomas:
The Mayo Clinic Experience
Speaker: M. Corsini, MD - Mayo Clinic

This study entailed a retrospective analysis of patients who underwent pancreatic cancer

resection at the Mayo clinic between 1975 and 2005. The analysis included a total of 454
patients subcategorized by type of post resection therapy (no adjuvant therapy, adjuvant
radiation + chemo, adjuvant radiation and chemotherapy followed by additional course of
chemotherapy).

The median overall survival was:

e No adjuvant therapy = 1.6 years

¢ Adjuvant radiation and chemotherapy = 2.1 years

e Adjuvant radiation and chemotherapy + additional chemotherapy = 2.9 years

At five years, the overall survival was 17%, 28% and 34% respectively.

The retrospective study’s findings show that both chemotherapy and radiation following
surgical resection may significantly improve survival rates. Dr. Corsini added that is the




Mayo Clinic’s practice to use a combination of radiation and chemotherapy after most
patients’ resections.

Dr. Berlin was the discussant for Drs. Greco and
Corsini’s talk:

e In 2005 Gemcitabine + Erlotinib beat Gemcitabine alone

e Also in 2005 Gemcitabine + Capecitabine beat Gemcitabine alone (final results
for this study are pending)

e 2006 ECOG E6201(Phase III gemcitabine vs FDR gemcitabine vs gemcitabine +
oxaliplatin (GEMOX) in patients with advanced pancreatic cancer. None of the
trial endpoints were met. Slight superiority of GEMOX compared to standard
Gemcitabine regimen. Neither FDR Gemcitabine or GEMOX proved statistically
significant.

e 2006 CALGB 80303 - Phase III Gemcitabine + Avastin vs Gemcitabine + placebo.
Great trial and important to do, but treatment arm failed to show efficacy. While
there is no current role for bevacizumab in pancreatic cancer that does not mean
it can be ruled out. Nor does it mean that angiogenesis targeting is dead for
studying in pancreatic cancer.

e He posed the question to the audience of whether the research community can
move beyond randomizing patients to Gemcitabine vs Gemcitabine + another
agent? Is it even right to continue using Gemcitabine as the standard?

¢ Inhibiting k-ras may be the way to go

e Identify importance of stratifying by prognostic factors.

e Adjuvant chemoradiation remains an option. Remains unclear whether or not
radiation is needed.

Title: Impact of total lymph node count and lymph node ratio on staging and
survival after pancreaticoduodenectomy for pancreatic cancer: A large
population based analysis

Speaker: T. Pawlik, MD - Johns Hopkins

The study used the SEER database data to examine the impact of total lymph node count
and lymph nodes examined on survival.
Lymph node ratio (LNR) = # of positive lymph nodes
# of negative lymph nodes

Identified over 3,000 patients who underwent a pancreaticoduodenectomy between 1988-
2003 for pancreatic adenocarcinoma.
e Median # of lymph nodes examined = 6
e 677 pts had zero lymph nodes examined
e Of those who had lymph nodes examined, 41% had no lymph node metastases
and 47% had metastatic nodal disease.

Among patients who had lymph nodes examined, the LNR was one of the most powerful
factors associated with survival. Even after adjusting for competing risk factors, an increase
in LNR was correlated with decreased survival. Researchers noticed that as the lymph node
ratio increased median survival decreased.

e LNR = 0 median survival = 17 months

¢ LNR = >0.2-0.4 median survival = 13 months

e LNR=>0.4 median survival = 10 months

Dr. Pawlik concluded that most patients have less than 12 lymph nodes examined following
pancreaticoduodenectomy. For presumed NO resection patients this may lead to




understaging. He added that lymph node ratio should be considered after surgery when
stratifying patients in future clinical trials.

Title: The impact of lymph node number on survival in node-negative pancreatic
cancer
Speaker: M. Hellan, MD - City of Hope

The guidelines for a minimum number of lymph nodes for the proper staging and treatment
of pancreatic cancer have yet to be established. The study hypothesized that the number of
lymph nodes harvested in node-negative pancreatic cancer may influence survival.

Dr. Hellan used the SEER database to find all patients who underwent pancreatic resection
for node-negative pancreatic adenocarcinoma between 1988 and 2003. The number of
node samples was grouped by 1-10, 11-20, and >20.

Out of 6,368 patients, 26% (1,654 patients) with node negative pancreatic cancer were
identified. Of those 1,654 patients 32% had stage I and 68% had stage II pancreatic
cancer.

e 75% of patients had less than 10 lymph nodes removed
e Median number of nodes removed was four.

Researchers found that the number of lymph nodes removed was associated with increased
5-year survival.

e 11-20 nodes had 27% 5-year survival

e 1-10 nodes had 15% 5-year survival

Dr. Hellan concluded that greater than 10 lymph nodes removed is associated with
improved survival in node-negative pancreatic cancer. At the present, a minority of surgical
patients meet this number.

Dr. Linehan was the discussant for Dr. Pawlik’s and Dr.

Hellan’s talk:

¢ Lymph node ratio seems to be a prognostic factor

e Lymph node count based on # removed, # examined by pathologist

e Linehan shared a story about sending 40 nodes from one patient to pathology for
analysis. Pathology report came back with the following “one of one node
positive.” When Linehan confronted the pathologist the pathologist replied, "You
wanted to know if the patient was NO or N1. I looked at one node and the node
was positive.”

e Why does assessing more nodes improve patient outcome? Stage migration or
therapeutic benefit to lymphadectomy.

e Limitations of SEER data — margin status inaccurate, is lymph node count a
surrogate for higher standards of practice or higher volume institution?

e Difference between pancreaticoduodenectomy and distal pancreatectomy?

e Value to enhanced evaluation of NO patients?

General Session III: Translational Research




Title: Safety and Efficacy Trial of lethally irradiated allogenic pancreatic tumor
cells transfected with the GM-CSF gene in combination with adjuvant
chemoradiotherapy for the treatment of adenocarcinoma of the pancreas

Speaker: D. Laheru, MD - Johns Hopkins University

Dr. Laheru reported that an investigational therapeutic vaccine for pancreatic cancer
extended survival after surgical resection by 6-7 months. The phase II trial included 60
patients who were cancer free for 30 days post pancreatic cancer resection by Johns
Hopkins surgeons. Of the patients who received the vaccine 88% survived for a year and at
two years 76% survived.

The median overall survival for patients who received the vaccine was 26.8 months. This
compared favorably with published historical data of about 20 months median survival for
resected pancreatic cancer. Dr. Laheru acknowledged that the single institution design of
this trial was a limitation. He added that some may surmise that the benefit reported in this
trial may be due to better surgical outcomes (JHU is a high volume institution for pancreatic
cancer resections) rather than vaccine efficacy. However, he said that the vaccine could
increase survival of patients who undergo surgery performed by experienced surgeons at
any institution not just at JHU.

Initial review of the data suggests that the vaccine can provide additional benefit over
chemoradiation. However, further review of the data is needed before a prospective
randomized phase III trial can be conducted to confirm this study’s findings. Dr. Laheru
mentioned that immunological data collected from this trial may explain why patients did or
did not do well on this treatment regimen. He hopes to present the immunological findings
at the annual ASCO meeting in June 2007.

Title: Why is pancreatic cancer so difficult to treat? Stem cell resistance in
pancreatic cancer
Speaker: Diane Simeone, MD - University of Michigan

Current cancer therapies attack tumors as if every cell in that tumor were the same. But
now, scientific evidence suggests that only a small percentage of those tumor cells are
responsible for the tumor's growth. Treatments that attack the whole tumor may be off
target because they aren't designed to kill the cells at fault which are the stem cells.

Cancer stem cells are the small number of cancer cells that fuel the growth of new tumor

cells. The cancer stem cell hypothesis:

e Cancer driven by cells with stem cell properties

e Recent studies suggest tumor arise from small subset (~5%) of cells, termed cancer
stem cells within a tumor. Data has shown that cancer stem cells are resistance to
standard therapies

e Implications of these cells for cancer treatment are enormous. They are resistant to
standard therapies and are found to be able to exist by going into dormancy which is
thought to make them a likely cause of many recurrences after what is assumed
curative treatment.

University of Michigan is part of the team that first discovered stem cells in breast cancer,
the first described in any human solid tumor. They are currently focusing on identifying
cancer stem cells in other cancers, including pancreatic. The following are human cancers
with evidence of cancer stem cells:

¢ Breast cancer

e Brain cancer




e Colon cancer
e Prostates cancer
e Pancreatic cancer (recent finding — publication in press 2007)

CD44+CD24+ESA+ pc stem cell demonstrate high tumorigenicity potential.

Chemotherapy drugs kill tumor cells but not cancer stem cells so the tumor shrinks but
comes back!

Implications: Can we target cancer stem cells without harming normal stem cells? Finding
drugs that target and kill these stem cells could dramatically improve cancer treatment.
Studies are underway for new therapies to treat pancreatic cancer with an agent specifically
targeting pancreatic cancer stem cells.

General Session IV: Controversies

Title: Now or Later: The best timing for adjuvant therapy in pancreatic cancer
management (Preoperative Treatment)
Speaker: Douglas Evans, MD - M.D. Anderson Cancer Center

Dr. Evans began by pointing out that neoadjuvant therapy is offered (as optional) per the
National Comprehensive Cancer Network (NCCN) treatment guidelines. So to talk of a
study design entailing neoadjuvant treatment is not out of the realm of possibility

Advantages of Adjuvant therapy:

¢ Durable means of enteral nutrition (gastroenterologist and surgeon not needed b/c the
patient is under treatment of medical oncologist)

e Durable biliary decompression, bili normal

¢ No complications of bile duct stenting

Advantages of Neoadjuvant therapy

¢ Provides early treatment of micrometastatic disease which is present in vast majority
of patients (in ~80-95% of resectable patients)

¢ Patients with rapid progressive disease are not subjected to surgery

¢ Delayed recovery not an issue if treatment is pre-operative

Disadvantages/Challenges of Adjuvant therapy

¢ Adjuvant by definition means treatment for microscopic disease... assumes all gross
disease is gone. Many patients will have developed distant disease prior to starting
adjuvant therapy unless as performed in the CONKO 001 study restaging is performed.
In general that has not been performed in most other adjuvant trials.

e Again adjuvant treatment is not really adjuvant as many patients will have developed
distant disease by the time they start adjuvant therapy. The following are percent
positive margin resections by institution:

Hopkins 42% margin positivity

ESPAC-1 admitted to 18% of surgical specimens being margin positive, local
failure rate was 61%

CONKOO001 17% patients were heavily prescreened. Eligibility criteria limited
patients to margin negative resections, strict eligibility criteria so this was a super
selective patient group. Only after trial was open for awhile did they open
enrollment to R1 resections.

RTOG 9704 had a 33% margin positive rate (25% unknown) demonstrating
inadequacies of pathologic assessment of surgical specimens. Unparalleled in
solid tumor oncology. Dr. Evans said there is no other solid tumor for which the




medical community does such a bad job in surgical quality control of pathologic
assessment.

Disadvantages of Neoadjuvant therapy

e Dr. Evans explained how patients are dealt with: stage disease, need biopsy because
don’'t want to treat pancreatitis with cytotoxic chemotherapy and/or radiation.
Multidisciplinary conference to be discussed by team of physicians who have to get
along to some degree and there is an important quality of life issue... someone
(physician) has to be available to these patients on nights and weekend...this is not a
trivial issue.

e Biliary stent occlusion is a second big issue. We have now abandoned plastic stents
due to concern of stent occlusion. Plastic stents don't last as long as we’d like and
stent occlusion may be precipitated by chemoradiation.

The MD Anderson algorithm for patients who have or are presumed to have pancreatic
cancer... one trip to endoscopy suite, cytologist is present, EUS FNA is performed, diagnosis
of cancer is obtained, metal stent is placed at the first endoscopy. And then the patient’s
case is reviewed at multidisplinary conference. This is what is done for all GI cancers. Dr.
Evans explained that they separate diagnosis from treatment.

One of the big problems for pancreatic cancer patients is that diagnosis and treatment
become a continuum. Patient gets yellow, they get a CT scan and find themselves in the
operating room.

Exploratory surgery in 2007 should be done for trauma... should not be done for oncology.
This strategy allows us to treat pancreatic cancer the same way we treat all other GI
cancers. Confirm diagnosis, return liver function to normal. It provides patient time to
physically and emotionally adapt to the diagnosis and to determine the best oncologic
treatment approach.

If you think of it schematically, Dr. Evans said that you can simply:
operate on the world and frustrate yourself in trying to deliver post-op adjuvant
therapy to a tiny little subset or subgroup of patients who will truly benefit
OR
treat a systemic disease with systemic therapy, determine who biologically will
benefit from a very intense operation and then operate on a subset of patients
who will truly benefit from this surgery.

In most adjuvant therapy instances patients do not receive the intended therapy. At MD
Anderson 25% of patients do not receive adjuvant therapy because:
e they have treatment related complications
tumor progression
e pre-op performance status
¢ medical co-morbidities
e patient refusal

At the Mayo Clinic, 40% of patients who had surgery did not have adjuvant therapy... and
this is at an institution that is clearly bias in favor of giving adjuvant therapy. So if you
believe in an adjuvant approach there are certainly some concerns on the delivery of this
overall treatment.

Of those who undergo a Whipple, 25-50% of patients never receive intended adjuvant
therapy. And for those who do, 25-50% of those are probably not receiving adjuvant
therapy because of persistent local disease or early development of metastatic disease. So
adjuvant approach assumes that we are pretty much going to write off 50-75% of patients



to undergo a potentially curative operation. This is a major concern for this overall
treatment schema.

When applying multiple treatments you want to apply your most aggressive treatment last.
Those patients who progress during therapy will therefore avoid the morbidity and
deleterious effects on quality of life in a situation where it will not benefit them. Delayed
recovery is not an issue if the patient is pre-op.

Dr Evans gave an example of a clinical trial at MD Anderson - the specific details about the
trial are not important other than to show patients are clearly staged. Patient received
gemcitabine and radiation... given break prior to surgery and most importantly restaged
prior to surgery. So the patient is reassessed from oncologic perspective and enables the
medical team to get to know the patient better from a comorbidity perspective which Dr.
Evans is convinced is the reason why perioperative mortality at MDA is under 1% for this
operation... not necessarily attributable to those who perform the surgery.

Looking at the survival curves in those patients who completed all components of treatment
versus those who progressed during treatment the neoadjuvant approach is a tremendously
powerful predictor of who will progress and who won't. These patients are clearly the ones
you want to invest 10 days to two weeks in the hospital and a two week recovery period
with an operation because they are the ones who benefit from that surgery.

For those patients with a median survival of 7 months...spending 2-3 months recovering
from the operation and having median survival of 7 months you can see obvious advantage
of doing surgery as last treatment schema.

For pancreatic cancer the neoadjuvant approach is the preferred oncological strategy. It
clearly is more complicated, there is a need for a biopsy of the tumor, endobiliary
decompression for majority of patients with pancreatic head cancer, and need to have
adequate gastric outlet in order to deliver nonsurgical multimodality therapies so it is not
available to all patients.

Critical for all clinical trials regardless of treatment sequence to use a radiographic definition
of resectability, apply surgical quality controls which has not been done to date, and
standardize the pathological evaluation of all surgical specimens.

Title: Now or Later: The best timing for adjuvant therapy in pancreatic cancer
management (Postoperative Treatment)
Speaker: M. Tempero, MD - UCSF

Dr. Tempero began by pointing out that ninety percent of patients with resectable disease
have micrometastases. She cannot think of any type of cancer, epithelial cancer that is,
that has this degree of dissemination occurring even with what appears to be resectable
disease.

A key question the medical community needs to ask is, “"Are we resecting patients that are
likely to benefit?”

One point of certain agreement... neoadjuvant therapy does sort out patients with rapidly
progressing disease. There is no doubt about it. And so by the introduction of neoadjuvant
therapy you introduce a waiting period that allows this to be sorted out. However,
neoadjuvant therapy including one of the regimens that Dr. Evans mentioned almost always




includes radiation. And there are very few circumstances in which you can give effective
systemic therapy in combination with radiation.

So if the goal of neoadjuvant therapy is to control systemic disease this is a challenge.
There is one exercise in progress using full dose gemcitabine and lower dose of radiation
with early reports by Mark Talamonti in the February 2006 edition of Annals of Surgery. But
this is the only neoadjuvant approach that she is aware of in which one might be
approaching effective systemic therapy.

As she looks at the neoadjuvant experience this is what she comes away with:

e There isn't a standard neoadjuvant regimen. She remarked that there was very little
prospective data presented by Dr. Evans and this is because there are no large single
arm or randomized trials in the literature. And in her observation, results from small
trials did not appear to be better than post operative therapy. Moreover, a paper from
MD Anderson, Evans co-author, shows that in retrospective analysis the outcomes
appear to be similar.

So what evidence exists for post operative adjuvant therapy? Very early evidence shown in
1985 GITSIG study- patients post surgery were randomized to observation or
chemoradiation using 5FU. Subsequent trial where patient were simply registered to
treatment arm. Median survival was significantly better in the treatment arm. Very small
trial and the long term survival weren't any better in this particular experience.

We’'ve made a little progress since then. The concept that radiation may not be essential in
the management of resectable pancreas cancer is not exactly new and this study is largely
ignored. Old study by Norwegian group published in 1993 where patients were randomized
following surgery to 5FU, doxirubican, and mitomycin C. Median survival was improved.
Two year survival was improved, five year survival did not reach statistical significance for
improvement. But, clearly a clinical benefit from the application of chemotherapy alone
postoperatively.

A second experience that should be discussed is the ESPAC-1 trial. This was a very
controversial trial but Dr. Tempero was not going to go into all the issues with the trial but
rather focus on chemo versus no chemo issue on this trial. A total of 541 patients were
randomized to either:

¢ No therapy

¢ Chemoradiation of 5FU

¢ 5FU and Leucovorin

e Chemoradiation followed by systemic chemotherapy

When looking at the median survival of systemic chemo versus none there was an
improvement in median survival based on an earlier report in the Lancet in 2001.
Subsequently in 2004, the PI published in NEJM their mature data and this showed at the
five year time point chemo alone versus no chemo there was a significant improvement in
five year survival... 23% for chemo versus 10% for no therapy. Two year survival for
chemo was 43% versus ~29% with no therapy.

CONKO 001 trial
e Gem was compared with observation following surgery.
¢ Significant advantage for gemcitabine
¢ Overall survival and here there was a trend for improved survival which did not quite
meet stats significance.
e 3 year survival ~30% patients were alive



RTOG 9704

e Patients were post-operatively randomized to chemotherapy upfront with 5FU versus
upfront with gemcitabine, both treatments followed by chemoradiation using 5FU and
then going back to systemic chemo regimen.

¢ Significant improvement in overall survival in the pancreatic head patients who
received chemoradiation using gemcitabine.

e Three year survival point is about 32% ...very similar to what has been published with
CONKO trial.

Dr. Tempero’s takeaway is that both ESPAC and CONKOO0O0O1 demonstrate comparable
outcomes of chemotherapy alone compared to gemcitabine chemoradiation in RTOG9704.

If you like that idea and want to move forward you might want to do what the ESPAC group
is doing with ESPAC-3 which is essentially saying lets start to compare the chemo regimens.
Without the chemoradiation this is a pretty simple platform.

e Big issue- can we select patients who are most likely to benefit from resection?
e Second big issue - Can we improve on gemcitabine alone? And that is for a different
lecture.

Very important that we have some regimens that are superior to gemcitabine alone and also
important to remember that in other diseases showing survival benefit in advanced or
metastatic disease was not necessary to show survival benefit in the adjuvant setting.
Researchers need to think about this as they build more adjuvant trials.

So what about selecting patients that are more likely to benefit from resection? Do we want
to do watch and wait? Have them undergo a chemo regimen, see how they do and if they
have a bad performing malignancy or cooperative one? Or can we be smarter about this?

Dr. Tempero showed some early data looking at gene profiling in pancreatic tumors. Tissue
was collected from resections. Randomly went into tissue archive and selected 20
specimens - some of the specimens were from long term survivors and some short term.
Performed gene expression profiling on the specimens and showed that you can tell that
these are very different groups of tissues. Pathways that are most different and the most
prominent in the specimens is calcium signaling. So far they have identified 314
differentially expressed genes between the short term and long term survivor groups. This
is small testing... hope to validate.

The long term hope is that if one could do a biopsy and establish a gene expression profile
that would be predictive of survival you would obviously consider those patients for
definitive chemotherapy, systemic therapy rather than moving them to immediate surgery.

Dr. Evan’'s Rebuttal

e He started off and addressed the issue of radiation. If you have a disease for which the
clock is ticking fast with respect to distant disease you have to first have an adequate
population of pts who are going to live long enough and you need to monitor them to
assess morbidity and mortality related to inadequate local regional disease control. And
that is the concern without getting into the ESPAC-1 trial. That is his concern right now
with writing off radiation. Thinks it is very difficult to defy logic when he showed the CT
scan earlier and you have cancer sitting 3-4 millimeters from the SMA... clearly large
number of patients in that situation will die from distant disease before their local tumor
control becomes a clinically significant issue.



From data he presented earlier of unselected consecutive groups of patients where there
is standardized imaging, standardized surgery, and multimodality therapy the survivals
are still longer than any in other reports and that is a fairly large number of patients.
With RO at about 28 months. And R1 patients at 21 months. That interval of time is
being contributed by local regional control.

e He remains concerned over the feasibility of post-op adjuvant therapy. He stated that
oncologists have absolutely no idea of how many patients are falling out after the
operation and therefore not being considered for post-op therapy regardless of whether
it may be gemcitabine alone or a slightly more aggressive chemoradiation program.

And he thinks that the CONKO0O1 trial and the improved survival that they show that it is
inescapable that it is solely due to improved selection. They performed CT/MRI prior to
patients being enrolled on trial...thus eliminating those with disease progression and
obviously more careful about accepting patients with poorer performance status.
Upcoming ACOSOG trial will require the PI to determine whether the patient is
resectable at the time of enrollment. We will be able to determine how adequate
doctors are at assessing resectablility on CT imaging and then able to determine how
adequate the operations and pathologic assessments of surgical specimens are. This
type of rigor is what is required for this disease. Doing clinical trial work in resectable
pancreas cancer is more complicated to do than other solid tumors. This is why it has
not been done in any large volume and why it has not been done well.

Last point is that preoperative therapy is complicated. Billiary decompression and
maintenance of nutritional support are not trivial issues and can only be performed by
groups who are truly dedicated to their patients with this disease. And this is clearly
where we are heading. Dr. Tempero’s last couple of slides clearly show that the future
is leading by EUS guided FNA, gene profiling, and then patient specific therapy which
hopefully is tailored to unique mutations of the tumor. And as our systemic disease
improves there will probably be a greater emphasis and he predicts resurgence of
chemoradiation therapy programs with potentially unique treatment schemas to improve
local control and greater emphasis on the technical aspects of how the surgery is done.

Dr. Tempero’s Rebuttal

e One important thing is that Dr. Evans mentioned that a lot of patients don’t go on to
adjuvant chemotherapy... it is quite amazing that when you look and dig down into
studies of pancreatic cancer they are all biased. Even epidemiological studies... 30% of
pts do not get entered in epidemiology studies... they get too sick, too quickly and they
die.

e And so we are always looking at biased samples when we are interpreting any of these
studies. She would argue that in the adjuvant setting we should be, prior to resection,
enrolling patients onto a trial so that we are really doing an intention to treat analysis.
And we do include the number of patients who don’t go on to receive any therapy so we
can get a better assessment of what really happens to the resecting cohort.

e Dr. Evans made a point of giving systemic treatment upfront... although she addressed it
a bit in her talk she wanted to bring home the point you can’t give systemic
chemotherapy when giving radiation and so if you want to give adequate systemic
therapy you probably have to give it for about 3 months and we know based on patients
with more advanced disease that you are probably only going to benefit 20-40% of the
patients so if you are giving systemic therapy upfront you going to not be helping a
significant number who could potentially have disease progression in the interim. And
so that is not exactly doing that subset of patients any favor.

e Her idea of how you might use data that she showed previously would be the following:



If you did do any EUS directed FNA and got an expression profile (looking at
candidate gene or whatever markers) and you had a poor prognosis group you
would move those patients to immediate chemotherapy because it would be
unlikely they would ever benefit from surgery. The other group you would be
recommended for surgery immediately because if you put them on systemic
chemotherapy as she mentioned previously you would only benefit half of them
and you wouldn’t want their disease to progress and metastasize during that
interval. So you would have to select treatment arms according to what is most
likely going to benefit the patients.



