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Pancreatic Cancer 101
Risk Factors

� Cigarette Smoking RR = 1.3-5.6
Approximately 30% of all pancreatic cancer mortality!
Smokeless tobacco products also implicated

� Body Mass Index RR = 2.0
� Higher the BMI, younger age of onset!!!!

� Diabetes ( > 1 yr before) RR = ~ 2.0

� Metabolic syndrome* RR = 2.0

� Pancreatitis (Tropical, familial, chronic)

� Other factors

- Known genetic risks

- Familial Pancreatic Cancer 
5-6% of 
cases

*Metabolic syndrome:  HIGH BLOOD PRESSURE, DIABETES, HIGH CHOLESTEROL
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Size Really Does Matter!

Normal weight
(71)

Overweight 
(67)

Obese
(62)

P<0.001

Normal weight
(64 yrs)

Overweight
(61 yrs)

Obese
(59 yrs)

Li D, et al.  JAMA, 2009  

P=0.002

Normal weight

Obese
Overweight

Size and Survival

Li D, et al.  JAMA, 2009  
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Proportion of Overweight Individuals
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NSABP  P-1 Study Placebo Tamoxifen

PC Cases 7 4

PC Deaths 6 2
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1950-1990 1990-2030 2030-2050

Genetically Driven Pancreatic Cancer

Obesity Driven Pancreatic Cancer

Smoking Related Pancreatic Cancer

Pancreatic Adenocarcinoma
Is NOT a SINGLE DISEASE!

R
E
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SURVIVAL

Smoking Related

Genetically Driven
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Pancreatic Adenocarcinoma
Is NOT a SINGLE DISEASE!

R
E

S
P

O
N

S
E

 R
A

T
E

SURVIVAL

Smoking Related

Genetically Driven

Nothing works

?IGF inhibitors
?Metformin

Platinum
PARP inhibitors

1950-1990 1990-2030 2030-2050

Genetically Driven Pancreatic Cancer

Obesity Driven Pancreatic Cancer

Smoking Related Pancreatic Cancer

These people can be 
identified and subjects of 

focused screening!
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1950-1990 1990-2030 2030-2050

Genetically Driven Pancreatic Cancer

Obesity Driven Pancreatic Cancer

Smoking Related Pancreatic Cancer

Genetically driven pancreatic 
cancer may have better 

prognosis overall
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This list of mutations is 
certain to expand over 

time!!!!
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Identify and screen!!!!
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��)����*�" 9������%���
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Study
(Year)

Number 
of 

Patients

R1 
Resection 

(%)

Treatment 
Assignment

Median Survival 
Months

Treatment 
Assignment

Median Survival
Months

p value

GITSG
(1985)

49 0 5-FU 
Chemoradiation

21.0
Observation

10.9
0.035

ESPAC-1
(2004)

289 18 5-FU/Leucovorin 
Chemotherapy

20.1
No Chemotherapy

15.5
0.009

RTOG 9704
(2006)

380
(Head 

lesions)

> 35 Gemcitabine +
5-FU/EBRT +
Gemcitabine

20.6

5-FU +
5-FU/EBRT +

5-FU
16.9

0.09

CONKO-001
(2007)

388 19 Gemcitabine
22.8

Observation
20.2

0.005

ESPAC-3 (v2)
(2010)

1088 18 Gemcitabine
23.6 months

5FU/Leucovorin
23 months 0.39

�,������* �%����%��
�,��9�,�"�2�)= �"���

����C���?

-%!��
�����"	�&������
..�

�/�����,�
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��.0/

���%"�%� '�%��
��"�%/ �/�����

�B�

��	�1����������
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� &�������'� !��
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• �)������"3�/��#�������"�'�%����)%�'��%� '�
'%�'��� "�"�%�&%�&����'%��

• 	&13!%����,��%)#�- �,�/�*' �%� ���������
*���,"� "�"�%�&%�&����'%��

• �, "�"��%��/#� "�)���%��#�%))� �&����%��3��
��8����)%� ���"�-,��/������,��0�

• ���,%!��*%&�����)��/��""�3" �/��, "�
"��%��/#��!����,���%"���?�#�%�"

• <�'%����'3����'�� "�"� ���%�)�����*
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• �����������*3�� & "' )� �%�#�'%�����/ �"� ���,��

��'�!��#����*�
• �,��!��#�%'�����&� �/�"3�/��#�� �"��*%#�

)��*�����3*���)��/��"" ���D ���%**%���#�
'#��= ��"�� **3��"3))��"" ��E�

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

<�'%����!%" ������%�/ ��O���"�'� ��"�%���
7��G3����%�&�,%!����������/��" "

��0F��B�+���%� ���"�- �,������"�'� ��"�R��?85555
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Author
Year

Number
of 

Patients 

Duration of 
Pre-Operative 

Therapy
(Weeks)

Elapsed  
Time to 

Restaging  
(Weeks)

Patients with 
Radiographic
Evidence of 

Metastatic (%)           

Evans, 1992 28 5.5 9.5-10.5 5 (18%)

Pisters, 1998 35 2 6-8 5 (14%)

Hoffman, 1998 53 5.5 9.5-11.5 6 (11%)

White, 2001 111 5-5.5 8-9.5 19 (20%)

Pisters, 2002 35 2 6-8 7 (20%)

Totals 262 42 (16%)
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· 	!� &"�"3�/��#� ��)%� ���"�3�%������������%����,��" ���""����
)��C�)��%� !���,��%)#�D�,�"����!�%��&�������3�� �E�

H
!%�"��;�����%����9�0����A

Protocol Regimen Number 
of pts

Resection 
Rate

Overall 
Survival

MDA
98-020*

Gem/XRT 86 74% 34 mo

MDA
01-341^

Gem/Cis
Gem/XRT

90 66% 31 mo

^:%�%&,%',%�#�F������%����9�0����A

� (3�/��#�-%"�%!� &�&� ���?C�?8�����,��)%� ���"S�
�,� ��*�& %��"3�! !%��-%"�BC���*��

� <�'%���% �3����''3���&� ����C�?8����)%� ���"�
3�&��/� �/���"�'� ��S�"3//�"� �/��%& %� ���*%#�
,%!��%������ ��)���)��%� !��"��� �/�

The Denominator at 
M.D. Anderson 

Eligible 
patients 86

85 patients 
restaged

Metastatic at 
Exploration       

10 

To OR               
741 did not undergo 

restaging after 
radiation 

component

The 
Eligible 

64
Completed 

Therapy 
74%    

Median 
Survival      

34 M

The Numerator

Poor Surgical 
Risk 4

Mets on 
restaging CT

7

Evans DB et al.  JCO 2008
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PI/Group

Year

Number of 
Patients

ChemoXRT 1st*

Regimen

Median Survival 
(Months)

*Moertel/GITSG

1981

65 5FU/XRT 9.8

*Wolff/MDACC

2001 (P1)

18 Gem/XRT 6.0

*Blackstock/CALGB

2003  (P2)

43 Gem/XRT 8.2

*Loerher/ECOG

2008 (P3)

40 Gem/XRT 11.0

Crane/MDACC

2009 (P2)

82 Cape/Bev/XRT 11.9
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Krishnan
2007

76 Gem-based Not stated 5-FU, cape, or 
Gem

11.9 months

Ko
2007

25 Gem/Cis 28-32% Capecitabine 17 months

Huguet
2007

181 Gem-based x 
3 months

29% Not stated 15 months

Moureau-
Zobotto

2008

59 Gem/Ox
X 2 months

11% 5-FU 12.6 months

Reni
2009

91 PEFG and 
variants

23% 5-FU, cape, or 
Gem

16.2 months

Crane
2011

69 Gem/Ox + 
Cetuximab x 

2 months

2% Capecitabine
+ Cetuximab

19 months
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Author

Year
Delivered 
Therapy

No of 
Pts

% 
METS

Response 
Rate (%)

Overall 
Survival
(Median 
Days)

1-year 
survival 

rate

P-
Value
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Emerging Entity:  Borderline 
Resectable Pancreatic Cancer

SMA
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Institution
Margin+ 

Rate
(%)

Median 
Survival
R0 (Mo)

Median 
Survival
R1(Mo)

Mayo1 24% 18-19 15

Hopkins2 42% 20 14

MGH3 30% 22 15

� 7%� *%�9����%��	�',�(3�/������
� � �����9�����%���9�F%"��� ���"� (3�/������
� >��"�%�& � & "����%���F��	(�0�����

	���������)��%� !��
�,�*��,��%)#�%�&��,�*�P��

: %����
�3*��


�/%� !��
(3�/ '%��
�%�/ �5

I )��555


��C! %����
� *



���������

+�

0 10 20 30 40 50 60 70 80 90 100

Time from Initial Dx (months)

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

 Not resected (MS = 13 mos.)
 Finished NAJ Tx and Resected (MS = 41 mos.)

Survival of all borderline patients (156), resected (40%) v. not resected (60%)

Borderline Resectable Pancreatic Cancer 
MDACC Results for All Patients

Courtesy  M. Katz
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Author
Year

Blunt Trauma Molecular 
Agent
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CONKO 001 1,000 mg/m2

3 wk on,1 off

X 6 cycles

18,000 mg/m2 23 months

Gem/XRT 400 mg/m2

Weekly X 7

2,800 mg/m2 34 months

Gem/Cis

Gem/XRT

750 mg/m2

q 2 wks X 4 doses

400 mg/m2 X 4

4,600 mg/m2 31 months

7���F�*' �%� ���.�����*/�* �
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Liver Met 04/01/08 Liver Met 02/05/09

7���F�*' �%� ���.�+?��*/�* �

Gemcitabine at 350 mg/m2 are 
systemically relevant

Peritoneal 
Implant

Complete 
Response
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7 �� ��	��
Gemcitabine 750 mg/m2

D 4 and D11

350 mg/m2

D4 and 11

Docetaxel 30 mg/m2

D4 and D11

35 mg/m2

D4 and D11

Capecitabine 750 mg/m2

BID x 14 days

500 mg/m2

BID x 14 days

7 ��������%�����%�'����,�*��,�� �,%�*%'�� ���A

70<7���
0P

�����# ��	��
5FU/Leucovorin Bolus

5-FU Infusion

400 mg/m2

2400 mg/m2

0 mg/m2

2000 mg/m2

Oxaliplatin 85 mg/m2 75 mg/m2

Irinotecan 180 mg/m2 150 mg/m2

�����#������%����

9������
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• ��"�'�%��� �%�'��%� '��%�'��

• ;��&��� �����"�'�%��� �%�'��%� '��%�'��

Tumor

���C�)��$ ��'�!��#

�%�'���
()��%&��
��

(3�/��#

(3�/��#
��)�%��('%�"

���C�)��$ ��'�!��# ��)�%��('%�"

�3*���(,� �=%/�������,���

! &��'�������")��"�


���%�'���()��%&�
(3�/��#

�%�'���
()��%&��
��

(3�/��#

�3*��

�%�'��%� '��%�'���L 
�-���	))��%',�"

<�'%��#�	&!%�'�&��%�'��%� '��%�'��
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Future Directions
Personalized Cancer Therapies

Pancreatic 
Cancer

Pre-Rx 
Biopsy

Treatment A Treatment B Treatment C

Future Directions
Personalizing Therapy

Blood Tests NOT Biopsies!

• Capture, quantitate, and profile circulating 
tumor cells from blood.

• Capture, quantitate, and profile cell-free 
DNA from blood.

�%'��34 �C���%,3�������%����9�0�����
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Future Directions
Functional Imaging

93�#������ 0'����������� 9%�3%�#������


F7C���2
�����F7C���7F7C�
��>

(2��F�;C�

F
7 �	(CF��

�	(CF��

�%�C�

�
>


�>

�
>>C�

������4��

�
>>C�

�>>%�O��

�>;%


7 k;�� k;
���%"�%"�"

�,�*��P���
��" "�%�'�

	�� C%)�)��� '�
" /�%�"

F��-�,C
)��*�� �/�
/���"

	�� C
%)�)��� '�
" /�%�"

*�0�

ER

COX-2

NF-kB

0!��C�$)��"" ��

�3�%� ��

	'� !%� ��

p53

���

���

:
FC7



���������

?�

�3*���%�&� �"�� '����! ���*���


F7C���2
�����F7C���7F7C�
��>

(2��F�;C�

F
7 �	(CF��

�	(CF��

�%�C�

�
>


�>

�
>>C�

������4��

�
>>C�

�>>%�O��

�>;%


7 k;�� k;
���%"�%"�"

�,�*��P���
��" "�%�'�

	�� C%)�)��� '�
" /�%�"

F��-�,C
)��*�� �/�
/���"

	�� C
%)�)��� '�
" /�%�"

*�0�

ER

COX-2

NF-kB

p53

Extracellular 
matrix

Immune Cells & 
Stromal Cells 

Endothelium

�
���=�
�	�
���%���	�

�	� 5*9�1

���

(�	��



���������

?�

Molecular Agents to alter the 
stroma or microenvironment

• 2�&/�,�/� �, � ���"
• 7F7� �, � ���"
• �**3���,��%)#5

• ��+��%�/�� "�" &�)������3*���"���*%  ����

(3**%�#C�
• �%�'��%� '�'%�'��� "�)��!���%����%�&�)�"" ��#�

',�*�)��!���%����
• �%�'��%� '�'%�'��� "� �2	
F�
F5

– (*�= �/�&�'� � �/
– 0��" �#��#)��������%��� '�(#�&��*������,��� "��D��� ���-E

• ���,%!��*%&��! ��3%��#� ���)��/��""� - �,�%�"3�/��#�� �"��
%�#�, �/���"��"�'��&�%))��%',����)%� ���"�- �,�
��"�'�%����& "�%"��

• ����)��%� !���,��%)#�,��)"� &��� �#��%&��3*���� ��� /#��
�%&�)����)�%"*��%�&�-,���3"�&�- �,��%& %� ���*%#�,� �)�
 *)��!��*%�/ ����/%� !����"�'� ��"�
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(3**%�#C�
• <�'%��#�%&!%�'�&�)%�'��%� '�'%�'��� "�%�� *)���%���

"�%/�����& "�%"�������3��,��� �!�"� /%� ������
 �&3'� ���'#����$ '�',�*��,��%)#� �����-�&��#�
',�*��%& %� ��������,�"��)%� ���"�-,��)��!�����
,%!��*�����%!��%����� ���/#�

• ���%"�%� '�& "�%"����*% �"�%�',%����/��%�&��,3"��%� ��
*���'3�%���,��%) �"�,%!��,%&���� *)%'��

• ��*� �%� ���',�*��,��%)#� ��/ *��"�&�� *)��!��
"3�! !%���3��-,���/ !���%�� "�%�&%�&�&�"�"��*3"�����
� * ��&����)%� ���"�- �,�/��&� )�����*%�'��"�%�3" �

• <�-���&�"�"� ���'#����$ '��,��%)#�%���%'� !��%�&�
*%#�)��"��!�� V0< )%�� '3�%��#�������""�� ��)%� ���"�

(3**%�#C�

• 73�3������%�*���"�- �������%"�&����
)��"��%� 4�&�*�& ' ��

– ;%"�&����� �)"#�%�&�)��� � �/��,���3*��"�
– �"��%� �/�' �'3�%� �/��3*���'���"����' �'3�%� �/�

�
	
– 73�'� ��%�� *%/ �/�- �,���!����%& ��%�����&�

)����"�*%#�,��)�%!� &�� �)" �"�����3*���'����
)��� � �/�%���/��,��

• �����7�'3"�����,�� �3*���* '����! ���*���
– ��&3�%� �/�*���'3�%��&�3/"
– �**3����/ '��,��%) �"
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