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Pancreatic Adenocarcinoma
• Projected to be the 2nd leading cause 

of cancer death in US by 2030

• Overall 5 year survival <5%

• Resection is only chance for survival

• Minority of pts (10%) are resectable

• Best long-term outcome with 
multimodality therapy

Rahib et al, JAMA Network Open 2021



Pancreas Cancer Survival over 3 Decades

Decade 1 yr survival Median survival

1980s 58% 23.2 months

1990s 68% 25.6 months

2000s 68% 24.5 months

Winter et al, Ann Surg Onc 2012 



Pancreas Cancer Mortality over 3 Decades

Winter et al, Ann Surg Onc 2012 
2012



How we can improve outcomes
• Make the operation safer

• Reduce complications and rescue patients

• Vascular resection and reconstruction techniques 

• Improve patient selection
• Preoperative staging with CT/MRI/EUS/PET

• Pre-therapy and intraoperative staging with laparoscopy

• Add combination chemo/targeted/immuno/therapy
• Extrapolate agents from metastatic disease

• Determine optimal treatment sequencing

• Find novel biomarkers for response
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Vascular Resection



SMA First Approaches

Sanjay et al, BJS 2012



Tumor

Anterior Approach: SMA Dissection
“WATSA”

Strasberg SM, J Gastrointest Surg, 2012
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LAPC with Celiac Axis Involvement

Pre Post



Distal Pancreatectomy with En Bloc Celiac Axis Resection: Appleby Procedure
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Short Segment CHA Resection
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Adjuvant Therapy 

Trials



Historical Adjuvant Therapy Trials

• Chemotherapy
• The data supports adjuvant chemotherapy
• CONKOO-001- DFS and OS benefit with gemcitabine
• ESPAC 1- OS benefit with 5FU/LV
• ESPAC 3- Gemcitabine and 5FU/LV equivalent OS
• JASPAC 1- S1 is equal or better than gemcitabine

• Chemoradiation
• The data is mixed for adjuvant chemoradiation (CRT)
• GITSG- Improved survival when CRT added to surgery
• EORTC 40891- No difference with the addition of CRT
• RTOG 9704- No difference when gem added to 5FU-XRT
• RTOG 0848- Awaiting final CRT results, no benefit to erlotinib with gemcitabine



Surgery

6 - 8 Weeks 
Rest

5-FU continuous infusion (200 mg/m2

daily)

6 weeks x 2 course (2 weeks brake)

EBRT 4,500 to 5,400 cGy (25 fractions for 5 
weeks)

5-FU continuous infusion (200 mg/m2 daily)

Cisplatin weekly (30mg/m2 IV)

Interferon-α  every other day (3x106 units s/c)

Cisplatin (x 5 
doses)

Chemoradiation

Wk 10 to Wk 15 Wk 18 to Wk 23Wk 1 Wk 5

4 Week Break 2 Week Break 

Chemotherapy Chemotherapy

Treatment Regimen of Adjuvant Interferon-Based Chemoradiation
Therapy (IFN-CRT) 

Wk 2Wk 3Wk 4

Pretreatment
Staging

Evaluation

Interferon-α (x18 
doses)
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80 pts (95%) experienced > grade 3 toxicity
Trial stopped at 84/88 by DSMB for safety
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Arm A- IFN-CRT+FU Median OS 32.1 months
Arm B- 5FU and FA   Median OS 28.5 months       p<0.49



43 pts treated from 1995-2003
28 with conventional PDAC
9 with PDAC in IPMN
6 with periampullary tumors

Median follow-up of 45 months   
7 still alive and disease-free
9 died of other causes

70% Grade 3 or 4 toxicity
42% required hospitalization

5 yr actual survival 42%
10 yr actual survival 28%

Ann Surg 2016



Unselected postoperative population

732 pts in 92 European hospitals

R0 or R1 resections

Median OS for gem/cap 28 months vs                    
gem alone 25.5 months



Must have CA 19-9 <180 prior to randomization
Mean age 63 years

Median OS for FOLFIRINOX 54 months vs 35 months with gemcitabine



APACT: Study Design

• Randomized, multicenter, international, open-label phase III trial

• Primary endpoint: DFS by independent review 
(first adjuvant trial in pancreatic cancer using 
independently assessed DFS as the primary endpoint)

Treatment-naive patients with 
surgically resected pancreatic 

cancer, ECOG PS 0/1, CA19-9 level 
< 100 U/mL; within 12 wks of 

surgery
(N = 866)

Continue for 6 cycles unless 
disease recurrence, death, 

unacceptable toxicity, 
consent withdrawal, or 

patient/physician decision

nab-Paclitaxel 125 mg/m2 on Days 1, 8, 15 +
Gemcitabine 1000 mg/m2 on Days 1, 8, 15

(n = 432)

Gemcitabine 1000 mg/m2 on Days 1, 8, 15
(n = 434)

Slide credit: clinicaloptions.com

Stratified by resection status (R0/R1), lymph node status (LN+/-), geography

28-day cycle x 6 cycles

Tempero. ASCO 2019. Abstr 4000.

▪ Secondary endpoints: OS, safety

▪ Prespecified sensitivity analysis included 
investigator-assessed DFS; exploratory endpoints 
included QoL, tumor and blood biomarker 
analysis
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APACT: DFS and OS

Slide credit: clinicaloptions.comTempero. ASCO 2019. Abstr 4000.

nab-Paclitaxel + 
Gemcitabine 

(n = 432)

Gemcitabine
(n = 434)

HR (95% CI)
P

Value

Median DFS by independent review, mos 19.4 18.8 0.88 (0.729-1.063) .1824

Median DFS by investigator review, mos 16.6 13.7 0.82 (0.694-0.965) .0168

Median OS,* mos 40.5 36.2 0.82 (0.680-0.996) .045

*Interim analysis; OS data 68% mature.

• Median treatment duration was 24 wks in both arms; 69% of patients completed 6 cycles

• In prespecified subgroup analysis, nab-paclitaxel + gemcitabine demonstrated DFS benefit (by 
independent review) in patients with moderately differentiated tumors, lymph node–positive 
disease, or normal baseline CA19-9 levels and OS benefit in patients with ECOG PS 1, moderately 
differentiated tumors, lymph node positive–disease, or normal baseline CA19-9 levels 
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Neoadjuvant Therapy 

Trials



Phase II Neoadjuvant Therapy  Trials

Meszoely, Surg Onc Clin NA, 2004. Evans, JCO, 2008 

Varadachary, JCO, 2008. Heinrich, Ann Surg, 2008 



• Toxicity (Grade III/IV)

– Chemotherapy (46/5), CRT (38/0), Surg (15/31)

• 22/23 started therapy, 21 completed XRT

– 2 CR, 4 PR, 15 SD, 1 PD

– 15 underwent resection (68%), 14 R0 (93%)

– 80% required vein resection, 7% HA resection

– 7 (47%) had less than 5% viable tumor in specimen

– 1 90 day mortality

– 18 pts alive with median follow-up of 10 months



ARM B closed early due to R0 resection futility

ARM A yielded an 18-month OS rate of 66.4%, median OS duration of 29.8 months



•Borderline group
•Improved disease-free survival (p = 0.013) and locoregional failure-
free interval (p = 0.022), and mOS (p = 0.029)
•No significant difference in distant metastasis-free interval

•No difference in survival for those with resectable disease
•Exception – those with positive margins

Patients who completed surgery and adjuvant therapy had improved OS 
compared to those with preoperative chemo

Gemcitabine + XRT not considered standard, modern neoadjuvant regimen
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Targeting the Stroma



Anti-CTGF Human Recombinant Monoclonal Antibody 
Pamrevlumab Combined With Gemcitabine/Nab-Paclitaxel: A 
Phase 1/2 Randomized Clinical Trial for the Treatment of Locally 
Advanced Pancreatic Cancer Patients

Vincent Picozzi1, Flavio G. Rocha1, Adnan Alseidi1, Margaret Mandelson1, Jordan Winter2, Michael 
Pishvaian3, Kabir Mody4, John Glaspy5, Timothy Larson6, Marc Matrana7, Mairead Carney8, Ming 
Zhong8, Seth Porter8, Elias Kouchakji8, Ewa Carrier8

1Virginia Mason Medical Center, Seattle, WA; 2Thomas Jefferson Medical Center, Philadelphia, PA; 3Georgetown 
Medical Center, Washington, DC; 4Mayo Clinic Jacksonville, Jacksonville, FL ; 5UCLA Medical Center, Los Angeles, 
CA ; 6Virginia Piper Cancer Institute, Minneapolis, MN; 7Ochsner Clinic Foundation, New Orleans, LA; 8FibroGen, 
Inc. San Francisco, CA



Pancreatic Cancer Microenviroment

Breaching the Cancer Fortress

Peter Olson and Douglas Hanahan
Science  12 Jun 2009:
Vol. 324, Issue 5933, pp. 1400-1401



Role of CTGF in Cancer and Fibrosis







Pamrevlumab in Advanced PDAC

-Open label, dose-escalation study in combination with 
gemcitabine/erlotinib

-75 pts at 7 centers: 15 Stage III, 60 Stage IV

-No SAEs or DLTs occurred with FG-3019

-In per protocol population (n=68): PFS 4.3 mo, OS 9.4 mo

-FG-3019 Cmax and Cmin increased linearly with dose

-Outcomes correlated with drug exposure and CTGF expression

Picozzi et al , J Cancer Clin Trials 2017



FG-3019 in Advanced PDAC

Picozzi, J Cancer Clin Trials 2017



Study Schema



Results

a. In Arm A, four of the eligible subjects had their surgeries canceled (1 = portal vein thrombosis, 3 = medical issues precluding surgery)
b. In Arm A, four eligible subjects underwent surgery, but resection was not achieved (3 = metastatic disease discovered, 1 = extensive SMA encasement)
c. In Arm B, one eligible subject underwent surgery, but resection was not achieved (1 = extensive vascular encasement) Picozzi, Rocha et al, ESMO J 2020



Median CA19-9 % Change from Baseline



PET SUVmax % Change: Baseline to EOT



Summary of resected subjects
Site-
Subject ID

Treatment
Arm

Response to 

Treatmenta

NCCN
Baseline

NCCN
End of Treatment

Resection Status

1001-1001 A 1,2,3 Unresectable
(celiac, hepatic, artery)

Unresectable
(celiac, hepatic, artery)

R0

1001-1004 A 1,2 Unresectable
(SMA, SMV)

Unresectable
(SMA, SMV)

R1

1001-1005 A 1,2 Unresectable
(celiac)

Unresectable
(celiac)

R0

1001-1009 A 2,4 Unresectable
(celiac)

Borderline resectable R0

1001-1015 A 1,3 Unresectable
(SMV)

Unresectable
(SMV)

R1

1001-1017 A 1,2 Unresectable
(SMA)

Unresectable
(SMA)

R1

1008-8001 A 1,2 Unresectable
(SMA,SMV,celiac)

Unresectable
(celiac)

R1

1008-8005 A 2 Unresectable
(SMA)

Unresectable
(SMA)

R0

1001-1008 B 1,2 Unresectable
(celiac)

Unresectable
(celiac)

R0

a1=CA19-9 decline ≥ 50% at EOT, 2=PET SUVmax decline ≥ 30% at EOT, 3=PR or CR per RECIST at EOT, 4=resectable
or borderline resectable per NCCN at EOT 



Surgical safety

• Surgical complications included:

• Blood loss (median estimate of 500 mL for the 14 pts)

• Ischemic gastritis and ulceration and right lower lung lobe collapse (reported for 1 patient each)

• 2 clinically significant pancreatic leaks, 1 in each arm

• One gastric perforation in single resected patient in arm B

• Readmissions 4/12 (33%) in arm A and 1/2 (50%) in arm B

• No wound complications or superficial site infections

• There were no re-operations and no 30 or 90-day surgical mortality. 



Overall Survival by Resected Status (ITT)



Phase III LAPIS Study Schema

Patient 

Population
a

Arm A 
Gemcitabine/Nab-

Paclitaxel + 

Pamrevlumab

Arm B
Gemcitabine/Nab-

Paclitaxel + Placebo

All subjects will be 
followed for disease 

progression or 
recurrence, survival and 
additional anti-cancer 
therapy during Follow-

up

Ineligible for 
Surgical 

Exploration 

Screening Period
Neoadjuvant 

Treatment Period
Follow-up Periodd

Eligible for 
Surgical 

Exploration

Successful 
Resection 

• Locally advanced 
pancreatic cancer 
(LAPC)

• Unresectable per 
NCCN criteria

• ECOG 0-1

6 cycles 
(28 days/cycle) 

Resection 
Failure

Progression or 
Discontinuation

Evaluation for 
Surgical 

Explorationc
Surgery

R
an

d
o

m
iz

a
ti

o
n

 (
1

:1
)b

aCentral review team (including radiologists and surgeons) will confirm subjects have locally advanced unresectable disease prior to enrollment.
bSubjects will be stratified at randomization according to the following factors; SMA encasement (> or ≤ 180 degrees), unreconstructible disease and 

geographic region.
cSubjects must meet at least ONE of the four protocol-defined criteria AND have no contraindication to surgery.  A central review team (including 

radiologists, surgeons and oncologists) will determine whether a subject is eligible for surgical exploration per protocol.
dSecond-Line Treatment may be administered as per the investigator/institutional SOC.

Protocol Defined Criteria for Surgical 

Explorationc:

• Decline in CA19-9 ≥50%, OR

• Decline in PET SUVmax, OR

≥30% at EOT

• PR, CR or SD per RECIST 1.1 at 

EOT, OR

• Resectable or 

Borderline Resectable per NCCN at 

EOT, AND

• No contraindication to surgery

Surgical Exploration (with intent of 

resection) must occur:

• At least 4 weeks after the last dose 

• After receipt of recommendation from 

central review board

• And no longer than 8 weeks after the 

last dose

Multi-center trial with 256 patients at 40-60 sites
Strict surgical eligibility quality control with central imaging
review of LAPC and criteria for resection
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Perioperative Therapy



SWOG 1505 Study Schema
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• 5-Fluorouracil 2400 mg/m2, over 46 hrs
• Irinotecan 180 mg/m2

• Oxaliplatin 85 mg/m2

• Gemcitabine 1000 mg/m2

• nab-Paclitaxel 125 mg/m2



Primary Endpoint: Two-year OS

5
0
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                                                                                                              Median

                                                                              At Risk      Failed      in Months

                            Gemcitabine/nab-Paclitaxel          47           28             23.6

                               mFOLFIRINOX                        55           32             22.4

0 6  12 18 24 30 36 42
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100%

80%

60%

40%

20%

0%

At Risk Failed 2-yr OS mOS

mFOLFIRINOX 55 32 43.1% 22.4 mths
Gem/nabP 47 28 46.9% 23.6 mths

Target: 58% at 2 years



Secondary Endpoints

5
1
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In Patients Undergoing Resection
mFOLFIRINOX

(N=55)

Gem/nabP

(N=47)

R0 Resection 34 (62%) 28 (60%)

Complete or Major Pathologic Response 10 (18%) 14 (30%)

Disease-Free Survival after Resection 10.9 mths 14.2 mths

Tissue and radiology correlative studies ongoing



Alliance 021806: Neoadjuvant (Perioperative) vs. 
Adjuvant Therapy for Resectable Pancreatic Cancer 
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Future Directions



APOLLO (EA2192) Study Schema
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Arm A

Rucaparib 600mg
2
 

PO BID for 12 

cycles
1

Arm B

Placebo 2 Pills PO 

BID for 12 cycles
1

1. Resected pancreatic cancer

2. No evidence of recurrent disease

3. Planned to receive, receiving or 
within 8 weeks of completing 
standard perioperative therapy

4. Planned to receive, receiving or 
received multi-agent 
chemotherapy

R
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N

D
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I
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E

Relapse Free 
Survival

(RFS)

1 
One cycle = 4 weeks

2
 Rucaparib is supplied as two 300mg pills

Stratification Factors

1. R1 vs R0 Resection

2. Receipt of platinum or not

3. Neoadjuvant chemo vs no 
neoadjuvant

Eligibility

Step 0

Arm S

Central 

Screening: 

Invitae 

Germline 

Testing

OR

Central 

Review of local 

testing results

1. Pathogenic mutation in 

BRCA1, BRCA2 or PALB2

2. S/P  3mo of systemic 

multi-agent chemotherapy 

in curative intent setting

3. Patient within 2-8 weeks 

of completing all standard 

treatment

Step 1

N = 102

N = 50

Arm A 
Olaparib for 12 
cycles1

Arm B 
Placebo Pill for 
12 cycles1



NeoOptimize Trial

Table 1. Guidelines for mFOLFIRINOX to GA Switching
Continued mFOLFIRINOX at Re-Stage I will be based on the following 
considerations*:
1. If the participant is considered to have a radiographic response (per radiology 

clinical report), then they will proceed to receive an additional 2 months of 
mFOLFIRINOX (approximately 4 cycles).  This treatment response may be 
considered independent of any possible increases in serum CA19-9 levels, or

1. In the absence of radiographic disease progression (per radiology clinical report), 
participants may continue to receive an additional 2 months of mFOLFIRINOX
(approximately 4 cycles) if:

a. serum CA19-9 levels have decreased ≥ 25% (from baseline), or
a. serum CA19-9 levels remain unchanged (from baseline), or
a. serum CA19-9 levels have increased <30% (from baseline)

Switch to GA at Re-stage I will be guided by the following considerations*:
1. Participants should be switched to receive up to 2 months of preoperative GA 

(approximately 2 cycles) if there is evidence of radiographic disease progression 
(per radiology clinical report), or

1. In the absence of radiographic disease progression (per radiology clinical report), 
participants may be switched to receive 2 months of preoperative GA 
(approximately 4 cycles) if serum CA19-9 levels have increased ≥30% (from 
baseline),

1. Participants responding to FOLFIRINOX but, per assessment of treating physician, 
are unlikely to physically tolerate additional courses, will also proceed to having 
treatment switched to GA. 

*The decision to continue or switch therapy at Re-Stage I is at the discretion of the treating 

physician in consultation with the multi-disciplinary tumor board. There is no protocol deviation if 

the above algorithm is not explicitly followed. Reasons for alternate treatment decisions that are 

consistent with the general guidelines of the neoadjuvant treatment should be recorded.  

NCT04539808 Lopez (PI)



Goals for treatment of PDAC  

1) Identify earlier stage disease
Screen at risk and underserved populations 
Timely diagnosis and multidisciplinary evaluation

2) Provide highest quality surgical and medical care
Expand candidate pool for curative therapy
Reduce operative morbidity, enhance recovery and 
deliver chemotherapy/XRT with minimal toxicity

3) Novel therapeutics
Develop more effective locoregional/systemic regimens
Test thru clinical trials for all stages of disease 





Thank You
rochaf@ohsu.edu


