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Overall Survival 

Conroy et al, NEJM 2011 



Overall Survival 

Von Hoff et al.,  NEJM 2013  



Multifaceted Biology of PDA 

M Hidalgo, CCR 2012 



hENT1 Expression in PDAC 

Poplin et al, JCO 2013 



hENT1 Expression in ESPAC-3 

Greenhalf et al, JNCI 2013 





Stromal SPARC - Multivariate Analysis in SPARC 
Evaluable Population 

 

 

 

 
• In a multivariate analysis,  stromal SPARC was not a 

significant, independent predictor of overall survival1  

• Treatment, Karnofsky performance status, and presence of 
liver metastases were significant predictors of OS, 
consistent with the ITT analysis2 

a A stepwise procedure was carried out using the following factors: treatment group, age, sex, KPS, Geographic region, pancreatic cancer primary 

location, presence of biliary stent, previous whipple procedure, presence of liver metastasis, presence of pulmonary metastasis, peritoneal 

carcinomatosis,  stage at diagnosis, number of metastatic sites, baseline level of CA 19-9, and stromal SPARC. 
 

1. Hidalgo M, et al. Oral presentation at: World GI 2014 [abstract  O-0004].  2. Von Hoff DD, et al. N Engl J Med. 2013;369:1691-1703. 

Covariatea HR 95% CI P Value 

Treatment Group (nab-P + Gem vs Gem)  0.65 0.47 - 0.89 0.007 

KPS (70-80 vs 90-100) 1.50 1.09 - 2.06 0.012 

Presence of Liver Metastases (Yes vs No) 2.12 1.31 - 3.41 0.002 



Molecular Subtypes of PDA 

Collison et al, Nat Med 2011. 



Drug Response in Molecular 
Subtypes of PDA 

Collison et al, Nat Med 2011. 



EGFR Expression is Needed for 
KRAS Driven PDA Tumorigenesis 

Navas et al, Can Cell 2012. 



Lost of EGFR Delays but not Prevents 
PDA Tumorigenesis in p53 -/- 

Navas et al, Can Cell 2012. 



Striking Pan-HER Response in Pancreatic PDX 
Models 

 Patient-derived xenograft models with mutated KRAS and known 

resistance to HER family targeted therapeutics selected 

 

 

 

 

 

 

 

 

 

 

 Target expression and/or modulation not indicative of responsiveness 
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Pan-HER dosed at 50 mg/kg, 3xqw, 10 doses in total 



Genomic Diversity of Pancreas Cancer 

Jones et al, Science 2008. 



Targeting PALB2 Mutations 

Villaroel, MCT 2011 



Salient Features of Avatar Models 



Xenograft Predict Treatment Outcome 



Overall Results 
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Patient 1 

Genomic profiling 
Predictive &Prognostic  

methodology 

Tumor 

Personalize
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therapy 
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N# TUMOR TYPE N# MUTS RELEVANT SOMATIC MUTS N# CNV RELEVANT CNV 
PUTATIVE 

TARGETS. 

1 
Neuroendocrine 

tumor 
5 CREB3L3, ITPR2, MYO5B  0 0 CREB3L3 

2 Glioblastoma 63 EPHA3, NF1, PTPN11 ,FAS , CDKN2A 0 0 NF1 

3 

High grade 

pancreatic 

neuroendocrine  

62 
ARID1A, ARID1B, JAKMIP2, JARID2 

PIK3C2A, PIK3CA, SSTR2, DDR2, TP53 
6 GNG11 PI3KCA, DDR2 

4 PDAC 38 

KRAS, UBA1, FAM83H, 

SMAD4, SLC15A2, PIWIL3, SLC3A2, SLC22A17, 

TP53. 

10 0 - 

5 Melanoma Uveal 5 GNA11, TAOK3  0 0 GNA11 

6 Colon cancer 71 APC, DICER 1, TP53, CHEK1, SOS1 63 0 CHEK1 

7 PDAC 952 
BRCA1, EZH2, FGFR2, FN1, IGF1R, KDR, KRAS, 

MET, MPL, PRKCB, PIK3C2G, PTK2B. 
0 0 

FGFR2,  IGF1R,  

PIK3C2G,  MET,  

BRCA1 

8 Melanoma 29 BAI3, DNAH5, MDN1, NRAS  2 SKT19 NRAS 

9 PDAC 18 SMAD4, KRAS, ERBB2IP  0 0  ERBB2IP  

10 PDAC 21 KRAS, XPC,  P53  0 0  XPC  

11 PDAC 29 KRAS. P53,SMAD4 3 0 - 

12 Renal Carcinoma 25 BAP1 965 

ZAP70, FGFR3, NOTCH1, 

TERT, STK11, GNA11, 

ZNF668, SOCS1, IRS2 

BAP1, FGFR3, 

NOTCH1, STK11, 

GNA11. 

13 Glioblastoma 64 MLLT10, PBRM1 27 EGFR, CDKN2A, ERRFI1 EGFR 

14 Cervix Cancer 73 ALK, NOTCH, FANCB, MAOA 186 ERBB2, JAK3, AKT ALK, AKT, ERRB2 

15 PDAC 573 BRCA2,GAK 0 0 BRCA2 

16 PDAC 48 KRAS, NOTCH1, NF2, MMP21 35 0 NF2, NOTCH1 



Primary tumor 
Gene/Pathway 

Targeted  
Matched treatment  

Best 

Response 

(RECIST) 

Time on 

treatment 

(months) 

Present 

status 

Neuroendocrine 

tumor 

CREB3L3 

mutation 
 Sandostatin + Metformine 

EE.  

CR by PET 
18 

On 

treatment 

Glioblastoma NF1 mutation 
Everolimus + Erlotinib + 

Bevacizumab 
PD 3 Exitus 

High grade pancreatic 

neuroendocrine 

tumor  

PI3KCA, DDR2 

mutations 
Dasatinib PD 3 Exitus 

Uveal melanoma GNA11 mutation 

1st: Protein Kinase C 

inhibitor.  

2nd: Carboplatin + 

Paclitaxel + Pi3k inhibitor 

EE 4 Exitus 

PDAC XPC mutation Mytomicin C 
EE (clinical 

benefit) 
3 

On 

treatment 

Renal BAP1 mutation Mytomicin C + Irinotecan EE 4 
On 

treatment 

Glioblastoma 
EGFR 

amplification 
Erlotinib EE 3 

On 

treatment 

PDAC BRCA2 Mytomicin C EE 5 
On 

treatment 



The Avatar Clinical Trial 



 Study Schema 
Diagnosed with 
Advanced 
PDAC: 
Progression 
after 1st line 
therapy 

Verify 
Eligibility 

Schedule 
biopsy 

Treat with 
drug or 
drugs from 
profiling 

1 year 
survival 

Send material in 3 parts to 

IGC-stored under CLIA 

(1)IHC (Caris) Target Now- 
first priority for tissue 

(2) CGH (TGen) 

(3) GE Microarray (Hopkins) 

 

Biopsy of 
metastatic lesion 



Mutated 

(G12D) 

Aberrations in K-RAS Signaling Pathways 

Patient Specific Maps 

(Patient #36 shown) 

 

Blue deletion (e.g. 

PTEN) 

Red amplification (e.g. 

c-MYC) 



Overall Survival 
Follow up is 2-14 months 

Overall Survival
SU2C-001 Molecular Profiling Trial
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MSKCC Clinical Trial Design 

Population: 

Subjects with 

unresectable 

pancreatic cancer 

(50 consented) 

1st line 

chemotherapy 

treatment 

2nd line 

chemotherapy 

treatment 

Blood draw Blood draw 

Tumor and clinical assessment 

Subsequent 

chemotherapy 

treatments for the 

duration of the 

study 

Individual blood samples sequentially 

processed to: 

1)Isolate/expand circulating tumor/invasive cells 

2)Extract total RNA 

3)Gene expression profile 

4)PGx profile 

5)Perform Gene and Network analysis 

Clinical questions: 

1)Does PGx model predict treatment 

response? 

2)Does PGx profile change when cancer 

progresses? 
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  S v O    O v R 

HR (95% CI)  0.62 (0.34 to 1.12)  0.30 (0.12 to 0.74) 

Resistant (R) 12 3.6 
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Logrank test for trend p < 0.0001 

0 5 10 15 20
0

50

100

Progression Free Survival

Time (mo)

S
u

rv
iv

a
l (

%
)

Resistant

Intermediate

Sensitive

Overall

Clinical Trial in Advanced PDAC  
with FOLFIRINOX   



Conclusions 

• Genetically complex,  unstable and heterogenous 
disease. 

 

• No biomarker for personalize medicine available 
yet. 

 

• Incipient opportunities for personalize medicine 
are emerging. 
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