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Test schemes for MMR-Deficiency by 
IHC

Tumor sample
Immunohistochemical

analysis of MLH1, 
MSH2, MSH6, PMS2

Loss of MLH1 and 
PMS2

Loss of PMS2

Loss of MSH2 and 
MSH6

Loss of MSH6

No abnormalities

Defective MLH1

Defective PMS2

Defective MSH2

Defective MSH6

No evidence of MMR

Valerie Lee et al. The Oncologist 2016;21:1200-1211



Test for MSI with PCR per NCI 
guideline

Valerie Lee et al. The Oncologist 2016;21:1200-1211



ESOPHAGUS CANCER 





Esophago-Gastric Cancer Subclasses

Presented By Florian Lordick at 2019 ASCO Annual Meeting



Treatment algorithm of Esophageal 
and EGJ Cancer 

Annals of Oncology 27 (Supplement 5): v50–v57, 2016 











P value significant



Not significant



Not significant







GASTRIC CANCER 



ESMO guideline algorithm

Annals of Oncology 27 (Supplement 5): v38–v49, 2016 



MAGIC trial
• Gastric  / GEJ adenoca, 

n=503 
• 3 cycles ECF pre-op, 3 

cycles post-op vs. surg only
• 5 yr survival 36% chemo grp 

(vs. 23% in surg grp)  
p=0.009

• Only 26% GEJ / esoph ca 
BUT no heterogeneity 
treatment effect based on 
tumor location

• 91% pts completed preop 
chemo, 50% completed 
postop chemo



LBA27_PR: Docetaxel, oxaliplatin, and fluorouracil/leucovorin (FLOT) for resectable 
esophagogastric cancer: updated results from multicenter, randomized phase 3 
FLOT4-AIO trial (German Gastric Group at AIO) 
– Al-Batran S-E, et al

Study objective
• To provide updated efficacy and safety data from the phase 3 FLOT4-AIO study in patients with 

oesogastric cancer

*Docetaxel 50 mg/m2 D1 + 5FU 2600 mg/m2 D1 + leucovorin 200 
mg/m2 D1 + oxaliplatin 85 mg/m2 D1 q2w; †Epirubicin 50 mg/m2 D1 + 
cisplatin 60 mg/m2 D1 + 5FU 200 mg/m2 (or capecitabine 1250 
mg/m2 po divided into two doses D121) q3w Al-Batran S-E, et al. Lancet 2019; 393: 1984-1957

R
1:1

PD

Stratification
• ECOG PS (0 or 1 vs. 2)
• Primary location (GEJ type I vs. type II/III vs. stomach)
• Age (<60 vs. 60–69 vs. ≥70 years)
• Nodal status (cN+ vs. cN-)

FLOT* x 4, resection, then 
FLOT* x 4 
(n=356)

Key patient inclusion criteria
• Gastric cancer or 

adenocarcinoma of the GEJ 
type IIII

• Medically and technically 
operable

• cT2-4/cN-any/cM0 or 
cT-any/cN+/cM0

(n=716)

PRIMARY ENDPOINT
• OS

SECONDARY ENDPOINTS
• PFS, safety

PD
ECF/ECX† x 3, resection, 

then ECF/ECX† x 3 
(n=360)



LBA27_PR: Docetaxel, oxaliplatin, and fluorouracil/leucovorin (FLOT) for 
resectable esophagogastric cancer: updated results from multicenter, 
randomized phase 3 FLOT4-AIO trial (German Gastric Group at AIO) 
– Al-Batran S-E, et al
Key results

*Projected OS rates Al-Batran S-E, et al. Lancet 2019; 393: 1984-1957

ECF/ECX FLOT

mOS, months
(95%CI)

35
(27, 46)

50
(38, NE)

HR (95%CI)
Log-rank p-value

0.77 (0.63, 0.94)
0.012

OS rate*, % ECF/ECX FLOT

2-year 59 68

3-year 48 57

5-year 36 45
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Key results (cont.)

LBA27_PR: Docetaxel, oxaliplatin, and fluorouracil/leucovorin (FLOT) for resectable 
esophagogastric cancer: updated results from multicenter, randomized phase 3 
FLOT4-AIO trial (German Gastric Group at AIO) 
– Al-Batran S-E, et al

Al-Batran S-E, et al. Ann Oncol 2017;28(Suppl 5):Abstr LBA27_PR

Efficacy by histology: signet cell tumours derive pronounced benefit 

OS with ECF/ECX vs. FLOT in 
patients with no signet cells

OS with ECF/ECX vs. FLOT in 
patients with signet cells

Product-limit survival estimates
With number of subjects at risk

Product-limit survival estimates
With number of subjects at risk
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LBA27_PR: Docetaxel, oxaliplatin, and fluorouracil/leucovorin (FLOT) for resectable 
esophagogastric cancer: updated results from multicenter, randomized phase 3 
FLOT4-AIO trial (German Gastric Group at AIO) 
– Al-Batran S-E, et al

Al-Batran S-E, et al. Lancet 2019; 393: 1984-1957

Conclusions
• In patients with oesogastric cancer, compared with ECF/ECX, FLOT increased rates of curative 

surgery and prolonged PFS and OS
• FLOT demonstrated a consistent relative effect across all subgroups and sensitivity analyses
• In perioperative treatment of patients with oesogastric cancer, FLOT may be considered as a 

new standard of care



Adjuvant Therapy In Gastric Cancer 
Improves OS

• Pre and Post op chemo 
– ECF VS surgery alone, MAGIC trial:

• 13% 5 yr OS, HR 0.75

– FLOT VS ECF

• OS 50 mos VS 35 mos, HR = 0.77 

• Post op chemo (Asia) 2 trial, 2000, D2 resection
– S-1 VS surgery alone, ACTS-GC:

• 13% 5 yr OS, HR 0.67 (2011 update)

– Post op CapeOx VS surgery alone, CLASSIC trial:

• 14% 3yr DFS, HR 0.56

• Post op RT + chemo 
– 5FU-LV + RT VS surgery alone, INT 116: (D1 LN dissection)

• 10% 5 yr OS, HR 0.65 

– Cape/cisplatin VS CMT+ RT, ARTIST: (D2 LN dissection)

• No benefit of adding RT to CMT



ARTIST 2: Interim results of a phase III trial involving adjuvant chemotherapy and/or chemoradiotherapy after D2-gastrectomy in stage II/III gastric cancer (GC)

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



Adjuvant chemoRadioTherapy In Stomach Tumor 2

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



ARTIST 2 Secondary Endpoints and Statistics

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



ARTIST 2 Disposition of Study Treatment

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



ARTIST 2 Baseline Characteristics: Patient

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



ARTIST 2 Baseline Characteristics: Tumor

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



ARTIST 2 Primary Endpoint

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



ARTIST 2 Primary Endpoint

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



ARTIST 2 Subgroup Analysis of DFS

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



Conclusions

Presented By Se Hoon Park at 2019 ASCO Annual Meeting



Systemic Treatment for Metastatic 
Disease 

First line

• Preferred regimens: fluoropyrimidine (5-FU or 
capecitabine) combined with either oxaliplatin
or cisplatin

• Trastuzumab combined in HER-2 positive mGC







Choices of Later-line Treatment

• Chemotherapy
– Paclitaxel

– Docetaxel

– Irinotecan

– trifluridine and tipiracil (TAS-102) (3rd line)

• Targeted therapy 
– Ramucirumab (single or combination with paclitaxel)

• Immunotherapy
– Pembrolizumab (MSI-H or positive PD-L1)

– Nivolumab



Ramucirumab in second-line Treatment 



REGARD
OS: Ramu 5.2 mos VS Plb 3.8 mos

HR 0.77

RAINBOW
OS: Ramu+Pac 9.63mos VS Plb 7.36 

mos
HR 0.80







Esophago-Gastric Cancer Subclasses

Presented By Florian Lordick at 2019 ASCO Annual Meeting



KEYNOTE-059: Study Design

 Open-label, multicohort phase II study

 Primary endpoints: ORR, safety; secondary endpoints: DoR, PFS, OS

 Exploratory biomarker endpoints: efficacy by MSI, GEP

Cohort 1
≥ 2 prior 
lines of 

CT

Pts with recurrent or 
metastatic gastric or 

GEJ adenocarcinoma; 
ECOG PS 0/1; 

HER2/neu negative*; 
no prior PD-1/PD-L1 
tx, systemic steroids, 
autoimmune disease, 
ascites, or CNS mets

(N = 259)

Pembrolizumab
200 mg Q3W

Pembrolizumab 200 mg Q3W +
Cisplatin 80 mg/m2 Q3W +

5-FU 800 mg/m2 Q3W or
Capecitabine 1000 mg/m2 BID Q3W 

Tx continued for 

24 mos or until 

PD, intolerable 

toxicity, or 

withdrawal of 

consent; survival 

follow-up until 

study end, death, 

or withdrawal

Slide credit: clinicaloptions.com

Pembrolizumab
200 mg Q3W

Cohort 2
No prior tx

Cohort 3
No prior 
tx, PD-

L1+

Fuchs CS, et al. ASCO 2017. Abstract 4003.

*HER2/neu positive allowed in cohort 1 if prior trastuzumab administered.

http://www.clinicaloptions.com/


KEYNOTE-059 (Cohort 1): Baseline 
Characteristics

Slide credit: clinicaloptions.com
Fuchs CS, et al. ASCO 2017. Abstract 4003.

Characteristic All Pts 
(N = 259)

Median age, yrs (range) 62 (24-89)

Male, n (%) 198 (76.4)

Geographic region, n (%)
 United States
 East Asia
 Other

124 (47.9)
34 (13.1)

101 (39.0)

ECOG PS, n (%)
 0
 1

107 (41.3)
151 (58.3)

Primary tumor location, n 
(%)
 Gastric
 GEJ

125 (48.3)
133 (51.4)

Characteristic, n (%) All Pts
(N = 259)

Prior therapies
2
3
≥ 4

134 (51.7)
75 (29.0)
50 (19.3)

Prior surgery for gastric 
cancer 66 (25.5)

HER2 positive 63 (24.3)

PD-L1 expression
Positive*
Negative

148 (57.1)
109 (42.1)

*CPS ≥ 1% where CPS is (PD-L1 staining cells/total 
tumor cells) x 100.

http://www.clinicaloptions.com/


KEYNOTE-059 (Cohort 1): Response

 Median follow-up: 5.8 
mos (range: 0.5-21.6 
mos)

Slide credit: clinicaloptions.comFuchs CS, et al. ASCO 2017. Abstract 4003.

*CR + PR + SD ≥ 2 mos.

Confirmed Response, 
% (95% CI) All Pts (N = 259)

ORR 11.6 (8.0-16.1)
CR 2.3 (0.9-5.0)
PR 9.3 (6.0-13.5)
SD 16.2 (11.9-21.3)
PD 56.0 (49.7-62.1)

DCR* 27.0 (21.7-32.9)

http://www.clinicaloptions.com/


KEYNOTE-059 (Cohort 1): Safety

Slide credit: clinicaloptions.comFuchs CS, et al. ASCO 2017. Abstract 4003.

D/c for TRAEs: abnormal hepatic function, bile duct 
stenosis, n = 1 each.
Grade 5 TRAEs: acute kidney injury, pleural effusion, n = 1 
each.

irAE Occurring in 
> 1% of Pts, %

All Pts (N = 259)
Any 

Grade Grade 3/4

Any 17.8 4.6
Hypothyroidism 8.9 0.4

Hyperthyroidism 3.5 0

Colitis 2.3 1.2
Pneumonitis 1.9 0.8
Thyroiditis 1.5 0.4

Infusion reaction 1.5 0

Severe skin 
reaction* 1.5 1.5

TRAE Occurring 
in > 5% of Pts, %

All Pts (N = 259)
Any 

Grade Grade 3/4

Fatigue 18.9 2.3
Pruritus 8.9 0
Rash 8.5 0.8
Hypothyroidism 7.7 0.4

Decreased appetite 7.3 0

Anemia 6.9 2.7
Nausea 6.9 0.8
Diarrhea 6.6 1.2
Arthralgia 5.8 0 .4

*Includes erythema multiforme, jaundice, rash, 
maculopapular rash.
Systemic corticosteroids for irAEs: n = 13. 
Treatment interruption due to irAEs: n = 10.

http://www.clinicaloptions.com/


KEYNOTE-059 (Cohort 1): Response 
by PD-L1 Expression and Line of 
Therapy

Slide credit: clinicaloptions.comFuchs CS, et al. ASCO 2017. Abstract 4003.

Confirmed 
Response, % 
(95% CI)

PD-L1 Line of Therapy PD-L1 and Third Line of 
Therapy

Positive
(n = 148)

Negative
(n = 109)

Third 
(n = 134)

≥ Fourth
(n = 125)

Positive
(n = 75)

Negative
(n = 58)

ORR
15.5 

(10.1-22.4)
6.4 

(2.6-12.8)
16.4 

(10.6-23.8)
6.4 

(2.8-12.2)
22.7 

(13.8-33.8)
8.6 

(2.9-19.0)

CR
2.0 

(0.4-5.8)
2.8 

(0.6-7.8)
3.0 

(0.8-7.5)
1.6 

(0.2-5.7)
2.7 

(0.3-9.3)
3.4 

(0.4-11.9)

PR
13.5 

(8.5-20.1)
3.7 

(1.0-9.1)
13.4 

(8.2-20.4)
4.8 

(1.8-10.2)
20.0 

(11.6-30.8)
5.2 

(1.1-14.4)

DCR*
33.1 

(25.6-41.3)
19.3 

(12.3-27.9)
31.3 

(23.6-39.9)
22.4 

(15.4-30.7)
38.7 

(27.6-50.6)
22.4 

(12.5-35.3)

Outcome All Pts* PD-L1+ PD-L1-

Median DoR, mos (95% CI) 8.4 (1.6+† to 17.3+) 16.3 (1.6+ to 17.3+) 6.9 (2.4 to 7.0+)

http://www.clinicaloptions.com/


KEYNOTE-061: Study Design

Fuchs CS, et al. ASCO 2018. Abstract 4062. Shitara K, et al. Lancet. 2018;[Epub ahead of print]. Slide credit: clinicaloptions.com

 Final analysis of international, randomized, open-label phase III trial

‒ Analysis planned after ≥ 290 deaths in CPS ≥ 1 population or ~ 15 mos after last randomization, 
whichever was later (data cutoff after median f/u of 7.9 mos: October 26, 2017; deaths in CPS ≥ 1 
population, n = 326)

Until confirmed PD, 
unacceptable 

toxicity, 
withdrawal, or 

investigator 
decision

Pembrolizumab 200 mg 
Q3W for up to 35 cycles

(n = 296)

Paclitaxel 80 mg/m2 on Days 
1, 8, and 15 of 4-wk cycles

(n = 296)

Unresectable metastatic or locally 
advanced adenocarcinoma of the 
stomach or GEJ, PD following first-

line platinum- and fluoropyrimidine-
based tx, ECOG PS 0/1, any PD-L1 CPS 
in first 489 patients and PD-L1 CPS ≥ 

1 in final 103 patients†
(N = 592)

Stratified by region (Europe/Israel/N. America/Australia vs Asia vs rest 
of world), ECOG PS (0 vs 1),* TTP on first-line tx (< 6 vs ≥ 6 mos), PD-L1 

CPS (< 1 vs ≥ 1)

*Only first 125 patients. †PD-L1 CPS determined with PD-L1 
IHC 22C3 pharmDx assay, where CPS = number of PD-L1–
positive tumor cells, lymphocytes, and macrophages out of 
total tumor cells x 100. 

 Secondary endpoints: ORR and DoR in CPS ≥ 1 population, 
safety in all treated patients

 Primary endpoints: OS and PFS in CPS ≥ 1 
population

‒ 91% power with 1-sided α = 0.0215 if HR = 
0.67 and 290 OS events observed in CPS ≥ 1 
population

http://www.clinicaloptions.com/


KEYNOTE-061: OS in PD-L1 CPS ≥ 1 
Population

Slide credit: clinicaloptions.com

Events, n   Median OS, Mos 
(95% CI)
Pembrolizumab 151 9.1 (6.2-10.7)
Paclitaxel 175 8.3 (7.6-9.0)

HR: 0.82 (95% CI: 0.66-1.03; P = .0421*)

O
S 

(%
)

Patients at Risk, n

*OS significantly different in CPS PD-L1 ≥ 1 population when 1-sided P 
= .0135.

Result

Subgroup

ECOG PS 0
(n = 180)

Primary 
Tumor in 

GEJ
(n = 135)

PD-L1 
CPS ≥ 10
(n = 108)

MSI-H 
Tumors
(n = 27)

HR for OS 
(95% CI)

0.69
(0.49-0.97)

0.61 
(0.41-0.90)

0.64 
(0.41-1.02)

0.42
(0.13-1.31)

Mos

Fuchs CS, et al. ASCO 2018. Abstract 4062. Shitara K, et al. Lancet. 2018;[Epub ahead of print].

 No significant difference in OS for 
PD-L1 CPS ≥ 1 population or most 
protocol-specified subgroups

 Pembrolizumab improved OS in 
subgroups with ECOG PS 0, primary 
tumor in GEJ and in post-hoc analysis 
subgroups, PD-L1 CPS ≥ 10 and MSI-H

10
090

80
70
60
50
40
30
20
10

0
300 6 12 18 24

Pembrolizuma
b
Paclitaxel

196
199

114
130

78
54

39
23

14
7

0
0

http://www.clinicaloptions.com/


KEYNOTE-061: PFS in PD-L1 CPS ≥ 1 
Population

Slide credit: clinicaloptions.com

Events, n   Median PFS, Mos (95% CI)
Pembrolizumab 177 1.5 (1.4-2.0)
Paclitaxel 184 4.1 (3.1-4.2)

HR: 1.27 (95% CI: 1.03-1.57)
P

FS
 (

%
)

Mos

Fuchs CS, et al. ASCO 2018. Abstract 4062. Shitara K, et al. Lancet. 2018;[Epub ahead of print].
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KEYNOTE-061: Conclusions

 In the final analysis of this phase III study, second-line pembrolizumab did not 
significantly improve OS vs paclitaxel for advanced/metastatic gastric/GEJ cancer 
with PD-L1 CPS ≥ 1

‒ HR for OS in PD-L1 CPS ≥ 1 population: 0.82 (95% CI: 0.66-1.03)

‒ Pembrolizumab improved OS in subgroups with ECOG PS 0, primary tumor in GEJ, PD-
L1 CPS 
≥ 10, and MSI-H tumors

 Pembrolizumab was not associated with improved PFS or ORR

‒ Responses to pembrolizumab more durable than to paclitaxel (median DoR: 
18.0 vs 5.2 mos)

 Investigators concluded that results support efforts toward identifying subgroups 
likely to benefit from single-agent pembrolizumab and ongoing investigations into 
pembrolizumab-based combination treatments

Fuchs CS, et al. ASCO 2018. Abstract 4062. Shitara K, et al. Lancet. 2018;[Epub ahead of print]. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/








Japan , South 
Korea and Taiwan





HEPATOCELLULAR CARCINOMA
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SHARP and Asia-Pacific

Presented By Laura Goff at 2019 ASCO Annual Meeting







Lenvatinib non-inferior to sorafenib for OS

Presented By Laura Goff at 2019 ASCO Annual Meeting
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VEGF-inhibitor Contraindications

Presented By Laura Goff at 2019 ASCO Annual Meeting
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FDA has approved Nivolumab and Pembrplizumab as 2 line treatment HCC



1st line Nivolumab fails to demontrate superiority over 
Sorafinib



KEYNOTE-240: Study Design

 Randomized, double-blind phase III trial

Finn. ASCO 2019. Abstr 4004. NCT02702401. Slide credit: clinicaloptions.com

Patients with HCC that 
progressed 

on/intolerant to 
sorafenib; Child-Pugh 

class A; BCLC stage B/C; 
ECOG PS ≤ 1; no 

invasion of main portal 
vein

(N = 413)

Stratified by region (Asia without 
Japan vs non-Asia with Japan), 

macrovascular invasion (yes vs no), 
AFP level (≥ vs < 200 ng/mL)

Placebo (saline) + 
BSC for up to 35 cycles

(n = 135)

Pembrolizumab 200 mg Q3W +
BSC for up to 35 cycles

(n = 278) 
Randomized 

2:1

 Coprimary endpoints: PFS,* OS

‒ Efficacy boundaries: PFS at first 
interim cutoff, P = .0020 (primary 
analysis for PFS); OS at final analysis 
cutoff, P = .0174 

 Secondary endpoints: ORR,* DoR, 
DCR, TTP, safety

*PFS, secondary response outcomes centrally reviewed per 
RECIST v1.1. Response evaluated Q6W.

http://www.clinicaloptions.com/


KEYNOTE-240: OS (Coprimary Endpoint)

 Median OS prolonged with pembrolizumab vs placebo in 
overall population: 13.9 vs 10.6 mos (HR: 0.781; 95% CI: 
0.611-0.998; 
P = .0238)

‒ Failed to reach prespecified level of statistical significance 
(P = .0174)

‒ Subgroup analyses showed more favorable OS outcomes 
with pembrolizumab in patients regardless of age, ECOG 
PS (0/1), macrovascular invasion, hepatitis viral status, 
AFP level, extrahepatic spread, and BCLC stage (B/C)

Finn. ASCO 2019. Abstr 4004. Slide credit: clinicaloptions.com

Data cutoff: January 2, 2019.

http://www.clinicaloptions.com/


KEYNOTE-240: PFS (Coprimary Endpoint)

 PFS did not meet prespecified level of statistical significance (P = .002) with 
pembrolizumab vs placebo in overall population

‒ Subgroup analyses showed more favorable PFS with pembrolizumab in patients 
regardless of age, ECOG PS (0/1), macrovascular invasion, hepatitis viral status, AFP 
level, reason for sorafenib discontinuation, extrahepatic spread, and BCLC stage (B/C)

Finn. ASCO 2019. Abstr 4004. Slide credit: clinicaloptions.com

Outcomes

Primary Analysis Final Analysis

Pembrolizumab
(n = 278)

Placebo
(n = 135)

Pembrolizumab
(n = 278)

Placebo
(n = 135)

Events, n 203 105 214 118

mPFS, mos 3.0 2.8 3.0 2.8

HR (95% CI) 0.775 (0.609-0.987) 0.718 (0.570-0.904)

P value .0186 .0022

Data cutoffs: primary analysis, March 26, 2018; final analysis, January 2, 2019.

http://www.clinicaloptions.com/


KEYNOTE-240: Response at Final Analysis

 ORR was significantly higher with pembrolizumab vs 
placebo

‒ 18.3% vs 4.4% (P = .00007

‒ Median DoR was 13.8 mos in pembrolizumab arm

Finn. ASCO 2019. Abstr 4004. Slide credit: clinicaloptions.com

Outcome, n (%) Pembrolizumab (n = 278) Placebo (n = 135)

Best overall response
 CR
 PR
 SD
 SD ≥ 23 wks

6 (2.2)
45 (16.2)

122 (43.9)
37 (18.3)

0
6 (4.4)

66 (48.9)
20 (14.8)

PD 90 (32.4) 57 (42.2)

DCR (CR + PR + SD) 173 (62.2) 72 (53.3)

Data cutoff: January 2, 2019.

http://www.clinicaloptions.com/


Annals of Oncology 27 (Supplement 5): v28–v37, 2016 



CHOLANGIOCARCINOMA
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Frequent Targetable Mutations in <br />Intrahepatic Cholangiocarcinoma

Presented By Lipika Goyal at 2019 ASCO Annual Meeting



Ivosidenib (AG120) Phase I  CCA Cohort Results

Presented By Lipika Goyal at 2019 ASCO Annual Meeting
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Phase 3 Randomized Placebo-controlled trial of <br />AG120 in IDH mutant Cholangiocarcinoma 

Presented By Lipika Goyal at 2019 ASCO Annual Meeting



Fibroblast Growth Factor Receptor (FGFR)

Presented By Lipika Goyal at 2019 ASCO Annual Meeting
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53F with FGFR2-ATF1 fusion+ Intrahepatic Cholangio

Presented By Lipika Goyal at 2019 ASCO Annual Meeting
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PANCREATIC CANCER



Annals of Oncology 26 (Supplement 5): v56–v68, 2015 



FOLFIRINOX vs Gemcitabine for Patients 
With Metastatic Pancreatic Cancer

 Multicenter, randomized, phase II/III trial 

Patients with untreated 
metastatic pancreatic 

cancer; 
< 76 years of age; ECOG 
PS 0/1; adequate BM, 

platelet count, liver and 
renal function

(N = 342)

Conroy. NEJM. 2011;364:1817.

Gemcitabine 
1000 mg/m2 weekly x 7 of 8, then weekly x 3 of 4 

(n = 171)

FOLFIRINOX
Oxaliplatin 85 mg/m2 + LV 400 mg/m2 +

Irinotecan 180 mg/m2 + 5-FU bolus 400 mg/m2, 
then 2400 mg/m2 IV over 46 hrs

(n = 171)

 Primary endpoints: ORR (phase II), OS (phase III)

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


FOLFIRINOX vs Gemcitabine: OS and PFS

Conroy. NEJM. 2011;364:1817.
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FOLFIRINOX vs Gemcitabine: Quality of 
Life
Time Until Definitive Deterioration > 20 Points, 

EORTC-C30 Global Health Status/QoL 
Questionnaire

 Prolongation of QoL in patients 
treated with FOLFIRINOX compared 
with gemcitabine, despite greater 
toxicity

 Specifically, longer time to 
deterioration in:

‒ Global health status

‒ Physical, cognitive, and social 
functioning

‒ Symptoms such as fatigue, 
nausea/vomiting, pain, and 
anorexia
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Gourgou-Bourgade. JCO. 2013;31:23. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


FOLFIRINOX vs Gemcitabine: Safety

Grade 3/4 AE, %
FOLFIRINOX 

(n = 171)
Gemcitabine 

(n = 171)
P Value

Hematologic
 Neutropenia
 Febrile neutropenia
 Thrombocytopenia

45.7
5.4
9.1

21.0
1.2
3.6

< .001
.03 
.04

Nonhematologic
 Fatigue
 Vomiting
 Diarrhea
 Sensory neuropathy
 Elevated ALT

23.6
14.5
12.7
9.0
7.3

17.8
8.3
1.8
0.0

20.8

NS
NS

< .001
< .001
< .001

Conroy. NEJM. 2011;364:1817. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Select Phase III Trials of Gemcitabine-Based 
Combinations in Advanced Pancreatic Cancer

Study Regimen 
(vs Gemcitabine)

N

Median OS, Mos

Gemcitabine 
alone

Gemcitabine 
Combination

Gemcitabine + 
cisplatin[1] 190 6.0 7.5

Gemcitabine + 
oxaliplatin[2] 313 7.1 9.0

Gemcitabine + 5-
FU[3] 322 5.4 6.7

Gemcitabine + 
capecitabine[4] 533 6.2 7.1

Gemcitabine + 
pemetrexed[5] 565 6.3 6.2

Gemcitabine + 
irinotecan[6] 360 6.6 6.3

1. Heinemann. JCO. 2006;24:3946. 2. Louvet. JCO. 2005;23:3509. 3. Berlin. 
JCO. 2002;20:3270. 4. Cunningham. JCO. 2009;27:5513. 5. Oettle. Ann 
Oncol. 2005;16:1639. 6. Rocha Lima. JCO. 2004;22:3776. 7. Van Cutsem. 
JCO. 2004;22:1430. 8. Moore. JCO. 2007;25:1960. 9. Kindler. JCO. 
2010;28:3617. 10. Philip. JCO. 2010;28:3605. 11. Kindler. Lancet Oncol. 
2011;12:256. 12. Von Hoff. NEJM. 2013;369:1691. 13. Van Cutsem. ASCO 
2016. Abstr 4007.

*Median survival and/or OS significantly prolonged with 
combination treatment.

Study Regimen 
(vs Gemcitabine)

N

Median OS, Mos

Gemcitabine 
alone

Gemcitabine 
Combinatio

n

Gemcitabine + 
tipifarnib[7] 688 6.1 6.4

Gemcitabine + 
erlotinib[8]*

569 5.9 6.2

Gemcitabine + 
bevacizumab[9] 602 5.9 5.8

Gemcitabine + 
cetuximab[10] 743 5.9 6.3

Gemcitabine + 
axitinib[11] 630 8.3 8.5

Gemcitabine + 
nab-paclitaxel[12]*

861 6.6 8.7

Gemcitabine + 
evofosfamide[13] 693 7.6 8.7

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


MPACT: Gemcitabine ± nab-Paclitaxel for 
Patients With Metastatic Pancreatic Cancer

 Multicenter, open-label, randomized, phase III trial 

Patients with metastatic 
pancreatic cancer, no previous 

treatment for metastatic 
disease, KPS ≥ 70, bilirubin ≤ 

ULN
(N = 861)

Gemcitabine 1000 mg/m2/wk IV +
nab-Paclitaxel 125 mg/m2/wk IV 

for 7 wks, and then on Days 1, 8, 15 
Q4W

(n = 431)

Gemcitabine 1000 mg/m2/wk IV for 
7 wks, and then on Days 1, 8, 15 Q4W

(n = 430)

Treat 
until PD

Von Hoff. NEJM. 2013;369:1691.

 Primary endpoint: OS

 Secondary endpoints: PFS, ORR, safety

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/
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HR: 0.72 (95% CI: 0.62-0.83; P < 
.001)

Median OS, Mos
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MPACT: Safety

Event, %
Gemcitabine + nab-Paclitaxel 

(n = 421)
Gemcitabine 

(n = 402)

AE leading to death 4 4

Hematologic AEs grade ≥ 3
 Neutropenia
 Leukopenia
 Thrombocytopenia
 Anemia

38
31
13
13

27
16
9

12

Receipt of growth factors 26 15

Febrile neutropenia 3 1

Nonhematologic AEs grade ≥ 3 in ≥ 5% of 
patients
 Fatigue
 Peripheral neuropathy
 Diarrhea

17
17
6

7
1
1

Von Hoff. NEJM. 2013;369:1691. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Frontline Regimens for Patients With Metastatic 
Pancreatic Cancer

Trial Characteristics and Outcomes
FOLFIRINOX vs Gem

(N = 342)[1]

nab-Pac + Gem vs Gem
(N = 861)[2]

Median age, yrs (range) 61 (25-76) 62 (27-86)

Male, % 62 57

Region (NA/WE/EE/A), % 0/100 (France)/0/0 62/9/15/14

ECOG PS/KPS (0/100, 1/80-90, 2/60-70), 
%

37/62/1 16/76/8

Tumor location (H/B/T), % 39/31/26 43/31/25

Median involved metastatic sites, n 2 2.5

ORR, % 32 vs 9 23 vs 7

Disease control rate, % 70 vs 51 48 vs 33

Median PFS, mos 6.4 vs 3.3 5.5 vs 3.7

Median OS, mos 11.1 vs 6.8 8.5 vs 6.7

1. Conroy. NEJM. 2011;364:1817. 2. Von Hoff. NEJM. 2013;369:1691. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/
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Study design
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Statistical design
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Patient Disposition
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Selected baseline characteristics (ITT population)
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Treatment exposure and dose modifications <br />(treated population)
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Primary endpoint:<br />Independently assessed dfs (ITT population)
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Prespecified subgroup analysis: <br />independently assessed dfs (itt population)
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prespecified sensitivity analysis: <br />investigator assessed Dfs (itt Population)
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Secondary endpoint:<br />Interim os (Itt population) 

Presented By Margaret Tempero at 2019 ASCO Annual Meeting

The data is immature



Conclusions
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