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Why test everyone?

• Prior recommendation – based on family history

• Multiple studies show that the old strategy based on family 
history misses half of cases

– 1Mayo Clinic case control – freq. of germline mutations
• 7.9% (27 of 343) with family history 

• 5.2% (140 of 2676) withOUT family history

– 2Vancouver CA Hereditary Cancer Program
• 18.4% (12/65) with family history

• 17.1% (13/76) withOUT family history

1. Hu et al.  JAMA (2018) 319: 2401-9.
2. Cremin et al.  ASCO annual mtg 2019.  Abstract #1582
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PARP inhibitors



Olaparib as maintenance treatment following <br />first-line platinum-based chemotherapy in patients with a germline BRCA mutation and metastatic pancreatic cancer: Phase III 
POLO trial

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Rationale for PARP inhibition in BRCA-deficient tumors

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Study design

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Study endpoints

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



247/3315 = 7.5% 198/3266 = 6.1%



Patient characteristics

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Patient characteristics

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Primary endpoint: PFS by blinded<br />independent central review*

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



PFS at prespecified timepoints by blinded <br />independent central review*

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



OS: interim analysis, 46% maturity*

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



PFS2 by investigator assessment: <br />interim analysis, 46% maturity*

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Objective response* in patients with measurable disease <br />by blinded independent central review<br />

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Safety summary: AEs and exposure

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Most common AEs<br />

Presented By Hedy Kindler at 2019 ASCO Annual Meeting



Discussion
Strengths

• Well designed and 
executed prospective 
randomized phase III study

• Biomarker-selected 
patients

• First evidence of 
maintenance strategy

Limitations

Practice Changing?

• Yes

• Small percentage of 
pancreatic cancer 
patients eligible

• Discontinuation strategy

• No OS benefit but data 
not mature

• A lot of new questions…



Key Unanswered Questions

• Germline vs somatic

• BRCA1/2 vs BRCAness

• platinum vs PARPi
– Platinum insensitive = PARPin insensitive?

• Not all PARPi’s are created equal

• Maintenance setting vs other 

• Chemo combination

• Resistance

• Super-responders



Rucaparib Maintenance for Advanced, Platinum Sensitive 
BRCA or PALB2 Related Pancreatic Cancer: 

An Interim Analysis

Kim A. Reiss Binder, Rosemarie Mick, Mark O'Hara, Ursina Teitelbaum, Thomas Karasic, 
Charles Schneider, Peter J. O'Dwyer, Erica Carpenter, Austin Pantel, Mehran Makvandi, 
David Mankoff, Katherine Nathanson, Kara Maxwell, Stacy Cowden, Mary Jane Fuhrer, 

Janae Romeo, Gregory L. Beatty, Susan Domchek.

American Association for Cancer Research
2019 Annual Meeting



Rucaparib
600mg PO BID

1° Endpoint:
PFS*

 Advanced Pancreatic Cancer
 BRCA1/2 or PALB2 Mutation 

somatic/germline

Study Schema

Platinum 
Chemotherapy 

≥4 months
Without Progression

E
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L
L

M
E

N
T

STOP CHEMO

*Null hypothesis: PFS6 rate in this population of subjects 
is 44%. The alternative hypothesis is that the PFS6 rate is 
60%.  Forty-two patients provide 81% power to detect this 
increase in PFS6, at a two-sided 5%  significance level.



 Advanced pancreatic carcinoma

 Pathogenic somatic or germline 
mutation in BRCA1, BRCA2 or 
PALB2

 ≥16 weeks of platinum 
chemotherapy without cancer 
progression unless a legitimate 
toxicity prevents the full 16 
weeks to be given

 ECOG 0-1

 Prior PARPi

 Progressive disease on platinum 
therapy

Inclusion Criteria

Exclusion Criteria

Key Study Entry Criteria and Study patient characteristics

Age, y

Median (range) 61 (35-81)

Sex, n (%)

Male 3 (15.8)

Female 16 (84.2)

Ethnicity, n (%)

Caucasian 18 (94.7)

African American 1 (5.3)

Mutation, n (%)

Germline BRCA1 3 (15.8)

Germline BRCA2 13 (68.4)

Germline PALB2 2 (10.5)

Somatic BRCA2 1 (5.3)

Number of weeks on platinum prior to enrollment, n (%)

<16 4 (21)

16-52 13 (68.4)

>52 2 (10.5)

Measurable disease at time of enrollment, n (%)

Yes 17 (89.5)

No 2 (10.5)



Toxicities At Least Possibly Related to Treatment*

Event Grade 1 or 2; n(%) Grade 3 or 4; n(%) All Grades; n(%)

Gastrointestinal

Nausea 10 (43.4) 0 (0) 10 (43.4)

Vomiting 3 (13.0) 0 (0) 3 (13.0)

Diarrhea 4 (17.4) 0 (0) 4 (17.4)

ALT Increase 5 (21.7) 0 (0) 5 (21.7)

AST Increase 3 (13.0) 0 (0) 3 (13.0)

Dysgeusia 8 (34.8) 0 (0) 8 (34.8)

Hematological 

Anemia 2 (8.6) 0 (0) 2 (8.6)

Constitutional

Fatigue 6 (26.1) 0 (0) 6 (26.1)
*Toxicities occurring in >1 patient



No. at Risk: 19 14 8 3 3 1

Median Potential Follow-
Up on Trial, days

257

Median PFS, days 278

Progression Free Survival on Monotherapy Rucaparib

95% CI



Overall Survival on Monotherapy Rucaparib

No. at Risk: 19 16 9 5 5 1

Median Potential Follow-
Up, days

244

Median OS, days -

95% CI



Best Percent Change by RECIST v1.1
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Progression on Last Day
Of Treatment



# pts Year 
Reported

Where 
done

Overall
Survival

1 year 
Survival

Progressi
on-Free
Survival

Response 
Rate

Gemcitabine
126 1997 North 

America

5.6 18% 2.2 5%

5-Fluorouracil 4.4 2% 1 0%

Gemcitabine
569 2007 International

5.91 17% 3.6 8.0%

Gem + Erlotinib 6.24 23% 3.8 8.6%

Gemcitabine
342 2011 France

6.8 21% 3.3 9.4%

FOLFIRINOX 11.1 48% 6.4 32%

Gemcitabine
861 2013 International

6.7 22% 3.7 7%

Gem + Nab-ptx 8.5 35% 5.5 23%

Advanced Pancreatic Cancer
Clinical Trials Summary
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Conko-001

Oettle et al.  JAMA 2013 Oct 9:1473-81



ESPAC-4 – gem vs gem/capecitabine

Presented By John Neoptolemos at 2016 ASCO Annual Meeting

Gr 3/4 Gem Gem-Cap

SAE’s 26% 24%

ANC 24% 38%

Hand Foot 0 7%

Diarrhea 2% 5%



Disease-Free Survival

Presented By Thierry Conroy at 2018 ASCO Annual Meeting

Primary Endpoint

mDFS – 13.4m
3-yr DFS ~22%

CONKO-001



Slide 21

Presented By Thierry Conroy at 2018 ASCO Annual Meeting

mOS – 22.8m
3-yr OS ~34%

CONKO-001



Adjuvant Pancreatic Cancer
Clinical Trials Summary

1. Oettle et al.  JAMA (2007) 297: 267-77.
2. Neoptolemos et al. Lancet (2017) 389: 1011-24.
3. Conroy et al. NEJM (2018) 379: 2395-2406.

Trial Study Arms #
pts Dates Where done DFS (m) mOS (m)

CONKO-001
Gemcitabine

354 20071

(1998-04)
Germany Austria

13.4 22.1

observation 6.9 20.2

ESPAC-4
Gemcitabine

569 20172

(2008-14)

GB,Germany,
France, Sweden

13.1 25.5

Gem + Capecitabine 13.9 28.0

PRODIGE 24
Gemcitabine

493 20183

(2012-16)
France, Canada

12.8 35

FOLFIRINOX 21.6 54.4



Abstract 4000

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Study design

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Patient Disposition

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Selected baseline characteristics (ITT population)

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Treatment exposure and dose modifications <br />(treated population)

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Primary endpoint:<br />Independently assessed dfs (ITT population)

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



prespecified sensitivity analysis: <br />investigator assessed Dfs (itt Population)

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Secondary endpoint:<br />Interim os (Itt population) 

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Safety (treated population)

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Conclusions

Presented By Margaret Tempero at 2019 ASCO Annual Meeting



Discussion
Strengths

• Well designed and 
executed prospective 
randomized phase III study

• International multi-center

Limitations

• Negative study

• Final OS pending

• Missed opportunity?

Practice Changing?

• No

?



Trial Study Arms #
pts Dates Where done DFS (m) mOS (m)

CONKO-001
Gemcitabine

354 20071

(1998-04)
Germany Austria

13.4 22.1

observation 6.9 20.2

ESPAC-4
Gemcitabine

569 20172

(2008-14)

GB,Germany,
France, Sweden

13.1 25.5

Gem + Capecitabine 13.9 28.0

PRODIGE 24
Gemcitabine

493 20183

(2012-16)
France, Canada

12.8 35

FOLFIRINOX 21.6 54.4

APACT
Gemcitabine

866 20194

(2014-18)
International

18.8 36.2*

Gem + nab-paclitaxel 19.4 40.5*

Adjuvant Pancreatic Cancer
Clinical Trials Summary

1. Oettle et al.  JAMA (2007) 297: 267-77.
2. Neoptolemos et al. Lancet (2017) 389: 1011-24.
3. Conroy et al. NEJM (2018) 379: 2395-2406.
4. Tempero et al.  ASCO 2019. Abstract #4000.

16.6

13.7



Key Unanswered Questions

• OS benefit

• Role for radiation

– RTOG 0848

• Neoadjuvant vs adjuvant
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Future = Immunotherapy?
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• IL10
• CSF1R
• CD40
• CpG



Rationale for AM0010 / Chemotherapy 
Combination to Induce Tumor Immunity

Apoptosis
CD8+

T cell
Tumor Cell

Chemo

Apoptosis
ICD

Chemotherapy 
 Oxaliplatin induces immunogenic tumor cell 

death - ICD (Tesniere, Oncogene 2010)
 In the absence of AM0010, chemotherapies also 

induce apoptosis of CD8+ T cells 
 The release of tumor antigens will not trigger an 

immune response due to a lack of antigen 
presentation and T cell activation

Chemotherapy + AM0010
 Chemotherapy induces ICD in tumor cell -

AM0010 protects CD8+ T cells from apoptosis
– through STAT3 activation

 IL-10 activates CD8+ T cells to express granzymes
and FasL – increase apoptosis of tumor cells

 IL-10 activates CD8+ T cells to induce antigen 
presentation on tumor cells and macrophages

– IFNg expression in CD8+ T cells

 This leads to the expansion of antigen activated, 
PD1+ CD8+ T cells and tumor immunity

AM0010

ICD

CD8+

T cell Tumor Cell

Chemo

Activation
+

Expansion

Granzymes
IFNg

Immunity

+

56



Efficacy of AM0010/ AM0010+FOLFOX in PDAC

57

Treatment Combo
(n=Evaluable Patients/

Enrolled Patients)
Prior Therapies

Median (Range)
DCR
n (%)

ORR
(%)

CR
(%)

mPFS
(Months)

mOS
(Months)

AM0010@

(n=15/22)+ 3 (2-6)
8 

(53%)* 0 0 1.7& 3.8&

AM0010 + FOLFOX 
(n=19/21)

2 (1-5)
(no prior platinum)

15
(79%)

3
(16%)

2#

(11%)
3.5& 10.2$

FOLFOX 
(Zaanan et al BMC 2014)

1 36% 0 0 1.7 4.3



AM0010/FOLFOX Combo Therapy Induces Durable Clinical Responses in Late Stage 
Patients (Median 3rd LOT) Compared to FOLFOX in 2nd LOT

AM0010/FOLFOX Combination: PFS

58

• 3.5 mo mPFS of median 3rd LOT (range 2nd – 6th) PDAC patients  on AM0010 + FOLFOX (n=21), median follow-up 
14.2 months (range 6.8-18.9) 

• Compared to FOLFOX alone in 2nd LOT PDAC patients: 1.7 mo mPFS (Zaanan et al. BMC 2014) or 2.8 mo TTP 
(Pelzer et al Onkologie 2009 (OFF similar to FOLFOX))

• Compared to 3.1 mo mPFS of 2nd LOT PDAC patients on nano-liposomal irinotecan and 5-FU 
(Wang-Gillam Lancet Onc. 2015) 



Phase 3 Pancreatic Study Schema

59
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• IL10
• CSF1R
• CD40
• CpG



CSF-1R

Zhu et al.  Cancer Res.  (2014) 74:5057-69.



CSF-1R

First-in-human phase I dose escalation and expansion of a 
novel combination, anti-CSF-1 receptor (cabiralizumab) plus 
anti-PD-1 (nivolumab) in patients with solid tumors

- 31 evaluable pancreatic cancer patients

- ORR 10%, 6m DCR 13%

- 3 confirmed PR in MSS patients (168+, 27%+, 293 days on)

- 1 prolonged SD (182 days)

Wainberg et al. 2017 SITC annual mtg. Abstract LBA#O42



CSF-1R

Followup phase II study ongoing (planned 160 pts):

Arm A: gem/nab-paclitaxel or 5FU+liposomal irinotecan

Arm B: cabiralizumab + nivolumab

Arm C: cabiralizumab + nivolumab + gem/nab-paclitaxel

Arm D: cabiralizumab + FOLFOX

Wainberg et al. 2017 SITC annual mtg. Abstract LBA#O42
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Rationale for Combining Chemo/CD40/PD-1

• Chemotherapy releases tumor antigens, which are then presented on antigen  
presenting cells, including dendritic cells

• Engagement of CD40 primes and activates antigen presenting cells

• In preclinical pancreatic cancer models

• Gemcitabine, nab-paclitaxel (NP) and agonist CD40 mAb synergize to drive tumor destruction  
in a T-cell dependent manner1

• Addition of PD-1 mAb to chemo/CD40 further improves survival2

• Here, we present the preliminary results of a clinical trial in metastatic PDAC of  
CD40 agonist, APX005M, with Gem/NP ± nivolumab
• APX005M is a humanized agonistic IgG1k monoclonal antibody against CD40 with a  

demonstrated safety profile as a single agent3

1 Byrne and Vonderheide, 2016; 2Winograd R et al, 2015; 3 Vonderheide RH et al, 2017



Study Design

Phase 1b

Cohort B1: 6 Subjects  
Gem, NP +

APX005M 0.1 mg/kg

Cohort C2: 6 Subjects  
Gem, NP + nivo +  

APX005M 0.3 mg/kg

Cohort C1: 6 Subjects  
Gem, NP + nivo +  

APX005M 0.1 mg/kg

Cohort B2: 6 Subjects  
Gem, NP +

APX005M 0.3 mg/kg

Arm B1: 29 Subjects

APX005M 0.1 mg/kg

Arm B2: 29 Subjects

APX005M 0.3 mg/kg

R
a

n
d

om
iz

a
tio

n 
(n

=
9

3
)

Phase 2

Arm A1: 35 Subjects  
Gem, NP + Nivolumab

Arm C1: 29 Subjects  
Gem, NP + Nivo +  

APX005M 0.1 mg/kg

Arm C2: 29 Subjects  
Gem, NP + Nivo +  

APX005M 0.3 mg/kg
or

ClinicalTrials.gov Identifier: NCT03214250

Gem, NPR+ecruoritingGem, NP +



Grade 3/4 Treatment-Related AEs

Occurring in ≥ 20% of N=30 Subjects

MedDRA Preferred Term
Cohor

t B1  

Gem/

NP/

APX005M 0.1

mg/kg  (N=7)

Cohor

t B2  

Gem/

NP/

APX005M 0.3

mg/kg  (N=7)

Cohort C1  

Gem/NP/nivo/

APX005M 0.1

mg/kg  (N=8)

Cohort C2  

Gem/NP/nivo/

APX005M 0.3

mg/kg  (N=8)

Tot
al  
(N=3
0)

Lymphocyte count decreased 5 (71.4%) 6 (85.7%) 5 (62.5%) 4 (50.0%) 20 (66.7%)
Neutropenia 3 (42.9%) 5 (71.4%) 1 (12.5%) 3 (37.5%) 12 (40.0%)
Anemia 2 (28.6%) 3 (42.9%) 4 (50.0%) 1 (12.5%) 10 (33.3%)
Fatigue 3 (42.9%) 2 (28.6%) 3 (37.5%) 0 8 (26.7%)
Aspartate aminotransferase increased 0 4 (57.1%) 0 3 (37.5%) 7 (23.3%)
Leukopenia 0 4 (57.1%) 1 (12.5%) 1 (12.5%) 6 (20.0%)

Clinical Snapshot date: 05MAR19  
Safety-evaluable Population

• No grade 3/4 cytokine release syndrome was noted



Best Overall Response
De t e r m in e d b y RE CI S T 1 .1 in D LT- Ev a l u a b l e Po p u la t i on

Cohort B1
Gem/NP/  

APX005M 0.1
mg/kg

(N=6)

Cohort B2
Gem/NP/  

APX005M 0.3
mg/kg

(N=6)

Cohort C1
Gem/NP/nivo/  
APX005M 0.1
mg/kg  (N=6)

Cohort C2
Gem/NP/nivo/  
APX005M 0.3
mg/kg  (N=6)

To
tal
s  
(N
=2
4)

Complete Response (CR) 0 0 0 0 0
Partial Response (PR) 3 (50%) 2 (33%) 4 (67%) 4 (67%) 13 (54%)

Confirmed PR 2 2 3 4 11
Unconfirmed PR 1 0 1 0 2

Stable Disease (SD) 3 (50%) 3 (50%) 1 (17%) 2 (33%) 9 (38%)
Progressive Disease (PD) 0 1 (17%) 0 0 1 (4%)
Not Evaluable / No Scan 0 0 1 (17%)* 0 1 (4%)*

*Death prior to on-study tumor assessment.

DLT-evaluable Population (N=24)
ORR = 54.2% (95% exact CI: 32.8 – 74.4)
• Phase 1b Secondary Objective
• DCR = 92%

Safety-evaluable Population (N=30)
ORR = 46.7% (14/30) (95% exact CI: 28.3 – 65.7)

• DCR = 80%

Clinical Snapshot date: 05MAR19



Clinical Snapshot date: 05MAR19  
Safety-evaluable Population

Percent Change in Sum of Target Lesions  
(Best Response)

Cohort B1: Gem/NP/APX005M 0.1 mg/kg  
Cohort B2: Gem/NP/APX005M 0.3 mg/kg  
Cohort C1: Gem/NP/APX005M 0.1 mg/kg + nivo  
Cohort C2: Gem/NP/APX005M 0.3 mg/kg + nivo
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Thank You

Questions?


