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PrePre--op chemoradiation op chemoradiation 
–– All potentially resectable tumors or only borderline All potentially resectable tumors or only borderline 

resectable tumors?resectable tumors?
PostPost--operative chemoradiation afteroperative chemoradiation after
–– R0 resection (negative margins)R0 resection (negative margins)
–– R1 resection (microscopic positive margins)R1 resection (microscopic positive margins)

R2 i ( i i i i )R2 i ( i i i i )–– R2 resection (macroscopic positive margins)R2 resection (macroscopic positive margins)
Palliative chemoradiationPalliative chemoradiation
–– What is the role and benefitWhat is the role and benefit
h h / hh h / h ddChemotherapy/chemoXRT nonChemotherapy/chemoXRT non--respondersresponders
–– Role of second and third line therapiesRole of second and third line therapies
–– Benefits vs toxicityBenefits vs toxicity



Why Consider                Why Consider                
Preoperative Therapy?Preoperative Therapy?

P i fi h h b li iblP i fi h h b li iblProgress using a surgery first approach has been negligible.Progress using a surgery first approach has been negligible.
–– Poor patient selection.Poor patient selection.
–– Inadequate local control.  (Frequent + surgical margins, or Inadequate local control.  (Frequent + surgical margins, or 

inadequate margin assessment)inadequate margin assessment)inadequate margin assessment).inadequate margin assessment).
–– Leads to treatment of patients with rapidly developing Leads to treatment of patients with rapidly developing 

metastatic disease.metastatic disease.
–– Marginally effective systemic therapies.Marginally effective systemic therapies.

PrePre--operative therapy :operative therapy :
–– Delivers nonDelivers non--surgical modalities to all eligible patients.surgical modalities to all eligible patients.

P id l t t t f i i t t ti diP id l t t t f i i t t ti di–– Provides early treatment of microscopic metastatic disease.Provides early treatment of microscopic metastatic disease.
–– Provides a selection mechanism to identify patients most Provides a selection mechanism to identify patients most 

likely to benefit from aggressive surgical intervention.likely to benefit from aggressive surgical intervention.
–– Appears to increase R0 resection rates and decrease localAppears to increase R0 resection rates and decrease localAppears to increase R0 resection rates and decrease local Appears to increase R0 resection rates and decrease local 

failure rates.failure rates.
–– Gives us a way to track outcomes for all patients with Gives us a way to track outcomes for all patients with 

radiographically resectable disease.radiographically resectable disease.



20 + years of Upfront Surgery and             
Adjuvant therapy:  Any Progress?

Study
(Year)

Number 
of 

Enrolled Patients 
with R1 

Best 
Arm

p value

j py y g

Patients Resection (%)
GITSG
(1985) 49 0 21.0 0.035

EORTC 
40891 (1999, 

2008)
114* 21 17.1 0.09

ESPAC-1 Local Failure 60%

Local Failure 34%

ESPAC-1
(2004) 289 18 20.1 0.009

RTOG 9704
(2008) 388+ 34 20 5 0 09

Local Failure 60%

Local Failure 25%
( ) 388 34 20.5 0.09

CONKO 001
(2008) 368 16 22.8 0.005

Local Failure > 35%



Pre-Operative Therapy Selects Patients 
B tt th U f t SBetter than Upfront Surgery

● Avoids surgery in patients with rapidly progressive 
disease (unfavorable tumor biology)disease (unfavorable tumor biology).

• Avoids surgery in patients unable to tolerate the stress 
of pre-operative therapy (those revealed to be unfit).●Surgery was avoided in 25 35% of thep p py ( )

Protocol Regimen Number 
of pts

Resection 
Rate

Overall 
Survival

●Surgery was avoided in 25-35% of the 
patients; their median survival was 7-10 mo.

L l f il d i 10 25% f ti tof pts Rate Survival
MDA

98-020*
Gem/XRT 86 74% 34 mo

●Local failure occurred in 10-25% of patients 
undergoing resection; suggesting radiation 
may have a role in preoperative setting
MDA

01-341^
Gem/Cis
Gem/XRT

90 66% 31 mo
may have a role in preoperative setting.

*Evans DB, et al.  JCO, 2008 ^Varadhachary GR, et al.  JCO, 2008



B d li R t blBorderline Resectable      
Pancreatic Cancer

Positive 

T

Surgical 
Margin

Tumor

DOOM!!!!!!!!DOOM!!!!!!!!



Margin + Resections are Frequent and 
A i t d ith P P i

Author - Country Number Margin + Median Independent

Associated with Poor Prognosis

Author Country Number 
of 

Patients

Margin  
Resection 

Rate

Median 
Survival

Independent 
Prognostic 

Factor

Winter-U.S. 1175 42% 14 m Yes

Richter-Germany 194 37% 12 m Yes

Kuhlmann-
Netherlands

160 50% NS Yes

Takai-Japan 89 47% 8 m Yes



B d li R t blBorderline Resectable    
Pancreatic Cancer

Vi blViable 
Tumor



Aft P tiAfter Preoperative 
Chemotherapy and ChemoXRT

Negative

Vi bl

Negative 
Surgical 
Margin!

Non-viable 
rim Viable 

Tumor

a grim

YIPPEE!!!!



MDACC View of 
“Localized Disease”

Truly resectable
High-risk for positive 
surgical margin

Truly resectable 
disease

Contaminate 
Adjuvant

Borderline Resectable

Adjuvant 
Therapy Trials

Borderline Resectable



Staging with High-Quality CT 
i iimaging

Resectable Disease Borderline Resectable

Use High-
quality CT 

Upfront 
S

After PreOp 
Th

Adjuvant trials in pancreatic cancer 
have not mandated high-quality q y

imagingSurgery Therapypreoperative CT imaging nor specified 
radiographic criteria for resectability!!!!!

Higher rate of margin negati e resections for bothHigher rate of margin negative resections for both 
groups of patients!!!



Surgery Restage
Gem-based 

adjuvant RestageSurgery Restage adjuvant 
chemotherapy

Restage

?XRT
Truly 

Resectable
Protocol-basedProtocol-based 
chemotherapy 
or chemoXRT

Restage Surgery

ALL Patients 
SHOULD 

Borderline
Resectable

UNDERGO 
Neoadjuvant 

Therapy:
Restage

Therapy: 
Chemo+ 

ChemoXRT
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Evidence Regarding Post-operative 
5-FU-based Chemoradiation (CXRT) 

for  resected pancreatic cancerp

Institution Time # Median Median P-
Period Patients survival 

CXRT
survival

No CXRT
value

Mayo 
Clinic

1975-
2005 

466
(R0) 

25.2 Mo 19.2 Mo 0.001

Johns 
Hopkins 
Hospital

1993-
2005

616
(R0 + R1)

21.4 Mo 14.4 Mo <0.001

p

Herman JM et al. JCO, 2008 Corsini MM et al. JCO, 2008



Hopkins Retrospective Data 
Adjuvant ChemoXRT vs ObsAdjuvant ChemoXRT vs Obs

R0 R1

Herman JM et al. JCO, 2008



Study
(Y )

Number 
f

Enrolled 
P ti t

Treatment 
A i t

Treatment 
A i t

p value
Randomized Trials of Adjuvant Therapy

(Year) of 
Patients

Patients 
with R1 

Resection 
(%)

Assignment
Median Survival 

Months

Assignment
Median Survival

Months

GITSG 5-FU-based ObservationGITSG
(1985) 49 0

5 FU based 
Chemoradiation

21.0

Observation

10.9
0.035

EORTC 40891 
(1999) 114* 21

5-FU-based 
Chemoradiation

17 1

Observation

12 6
0.09

17.1 12.6

ESPAC-1
(2004)

289 18

5-FU/Leucovorin 
Chemotherapy

20.1

No 
Chemotherapy

15.5
0.009

5-FU-based No 
Chemoradiation

15.9
Chemoradiation

17.9
0.05

RTOG 9704 388 34

Gemcitabine
then

5 FU/EBRT

5-FU
then

5 FU/EBRTRTOG 9704
(2006)

388
(Head 

lesions)

34

Unknown 
in 25%

5-FU/EBRT
then

Gemcitabine
20.5

5-FU/EBRT
then
5-FU
16.9

0.09

Gemcitabine Observation
CONKO 001

(2007)
368 19 22.8 20.2 0.005

DFS = 13.4 DFS = 6.9 < 0.001



CONKO 001:  Gemcitabine vs Observation

Gem

Obs

Oettle H, et al. JAMA, 2007



Meta-Analysis of Adjuvant Trials

HR 0 72

R1

HR 0.72               
95% CI 0.47-1.10

R1                   
With chemoXRT

R1                   
No chemoXRT

Butturini G, et al. Arch Surg, 2008



So What Should We Do?

● Use high-quality dual phase helical CT imaging to 
identify patients with truly resectable diseaseidentify patients with truly resectable disease.
● Patients with a very good chance of having an 

R0 resection and low probability of R1R0 resection and low probability of R1.
● Assess patients post-operatively for recovery.

● Restage patient prior to initiating adjuvant● Restage patient prior to initiating adjuvant 
therapy with CT imaging +/- CA19-9 level.

● Tell them whether it is adjuvant therapy or not● Tell them whether it is adjuvant therapy or not.
● Deliver systemic therapy (gemcitabine-based) for a 

few months, restage, and if R1 resection, considerfew months, restage, and if R1 resection, consider 
chemoXRT.
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Palliative chemoradiationPalliative chemoradiation
–– What is the role and benefit?What is the role and benefit?What is the role and benefit?What is the role and benefit?

Improve painImprove painImprove painImprove pain
May provide a survival benefit in patients May provide a survival benefit in patients 
with good biologywith good biologywith good biologywith good biology



ECOG 4201:  Radiation plus gemcitabine versus 
gemcitabine alone for patients with locally 

Overall Survival

g p y
advanced pancreatic cancer.

No benefit to XRT

*stratified 2-sided log rank

No benefit to XRT    
here!

g

Benefit to XRT

GEM: Median Survival 9.2 Months (95% CI [7.8, 11.4]) -----------------------

GEM + Radiation: Median Survival 11.0 Months (95% CI [8.4, 15.5]) -----------------------



Selection Mechanism
Tumor behavior (Favorable vs Poor)

●ECOG 4201 demonstrates local control is 
only relevant in patients with favorable biologyonly relevant in patients with favorable biology.

I l ll d d di h h●In locally advanced disease, chemotherapy 
can identify patients with poor tumor biology 
and spare them radiation (unlikely to beand spare them radiation (unlikely to be 
effective).



MD Anderson1
ChemoRx ChemoXRT 12 mo

MD Anderson

318 Pts ChemoXRT 8 mo

UCSF2 

25 Pts
Induction Gem/Cis

28%Progressed

Cape/XRT 17 mo

10 mo28%Progressed 10 mo

GERCOR3

Induction ChemoRx ChemoXRT 15 mo
181 Pts

Induction ChemoRx

29% Progressed

ChemoXRT 15 mo

Continued Chemo 12 mo

3Huguet F et al.  JCO, 20072Ko A et al.  Int J Rad Oncol Biol Phys, 2007

1Krishnan S et al.  Cancer, 2007



Emerging Strategies for                
L ll d d tiLocally advanced pancreatic cancer

Localized

ChemoXRT Maintenance

Induction 
Chemotherapy Restage

Metastatic

2nd Line Rx or 
BestBest 

Supportive 
Care
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Oxaliplatin, 5FU, Folinic acid “OFF” improves survival Oxaliplatin, 5FU, Folinic acid “OFF” improves survival 
over 5FU + Folinic acid in gem failures*over 5FU + Folinic acid in gem failures*over 5FU + Folinic acid in gem failuresover 5FU + Folinic acid in gem failures
–– OFF had a median OS of 26 weeksOFF had a median OS of 26 weeks
–– FF had a median OS of 13 weeksFF had a median OS of 13 weeks

XELOX after gem failure has median survival of 23 XELOX after gem failure has median survival of 23 
weeks.  Most benefit conferred on patients with prior weeks.  Most benefit conferred on patients with prior 
response to chemotherapyresponse to chemotherapy ++response to chemotherapy.response to chemotherapy.++

+Xiong HQ, et al.  Cancer, 2008*Pelzer U, et al.  ASCO, 2008


