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Barcelona Clinic Liver Cancer (BCLC) staging classi fication and treatment schedule.

Llovet J M et al. JNCI J Natl Cancer Inst 2008;100:69 8-711© 2008 The Author(s).
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TACE: TACE: KjemoKjemo--emboliseringembolisering
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Endothelial cell or pericyte (vascular) Tumour cell

PDGF
VEGF

Apoptosis

PDGF
VEGF

GF

GFR
P x

x

Survival
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P
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Mitochondria

Mitochondria
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x

x

Nucleus

Angiogenesis:
Differentiation
Proliferation
Migration
Tubule formation

Apoptosis

PDGF-bbbb

Ras

xx
xP P P

VEGF-A
VEGF-C

VEGFR-3

Paracrine stimulation

Raf-1

ERK

PMEK

PRaf-1

VEGFR-2

X  Sorafenib
Wilhelm SM, et al. Mol Cancer Ther 2008;7:3129–40

HIF-1 HIF-2

PERK

Nucleus

PDGFR-bbbb
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Llovet JM, et al. N Engl J Med 2008;359:378–90

• Advanced HCC
• Child–Pugh A status

• ECOG PS 0–2
R
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(n
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60
2)

Nexavar®

400mg b.i.d.
(n=299)

Placebo
(n=303)

Primary endpoints
• OS 
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Sorafenib (n=299) = 10.7 months
Placebo (n=303) = 7.9 months

HR = 0.69 (95% CI: 0.55–0.87) p<0.001

Time from randomisation (months)

Llovet JM, et al. N Engl J Med 2008;359:378–90

Child Pugh A
1 OS 33 vs. 44 %
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CostCostbenefitbenefitfor for sorafenibsorafenib

• Pris per vunnet leveår ca 6-700 000 NOK

• Hva er et vunnet leveår verd?

• Avslått initialt blå reseptordningen pga pris.
• Anket
• NICE: No
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SorafenibSorafenib+ + AdriamycinAdriamycin

• Randomisert fase 2 studie
• Adriamycin (60 mg/m2) hver 3.uke

vs. Adriamycin + Sorafenib
• PFS 2.7 vs. 6 mnd.
• OS 6.5 m vs 13.7 m
• Pågår fase III studie
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Hva  heter denne 
sorafenib bivirkningen?
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• diare 39 %
• hånd/fot syndrom 18 %

• hudutslett              11 %
• HT                     > 10 %
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Stereotaktisk strålebehandling



Stereotaktisk strålebehandling
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Size and lodgement of Yttrium-90 microspheres relative to the large (150–
300 m) spheresused for transarterialembolization(blackarrows)
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Key peculiarities of pancreatic cancer

• Early molecular complexity
• Intense desmoplatic reaction
• Hypovascular, hypoxic, but non-necrotic tumour

Biological and clinical aggressiveness

• No early detection
• Low resectability
• Early relapse
• Early metastases
• Short overall survival
• Severe symptoms and poor QOL
• Treatment resistance

Tempero et al. Ann Oncol 2011;22:1500-6.
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Adjuvant behandling: Gemcitabine vs observasjon. Surv ival

Oettle, H. et al. JAMA 2007;297:267-277 3 års      OS 19.5 %  vs. 9   % 



Adjuvant behandling: Gemcitabine vs 5FU  (ESPAC-3) Su rvival

Neoptolemos, J. P. et al. JAMA 2010;304:1073-1081
.
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Metastatic pancreatic adenocarcinoma:
The scale of the problem

• Biologically and clinically aggressive disease; 

– Debilitating symptoms

– Short survival OS 3-4 months without active treatment

• Despite over a decade of research, gemcitabine
remains the standard of care

.



GemcitabineGemcitabinevsvs 5FU ved avansert ca 5FU ved avansert ca pancreaspancreas..
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Phase III studies of gemcitabine + cytotoxic chemothe rapy have 
failed to improve outcomes vs gemcitabine monotherapy

1. .

Ref N Treatment
Stage IV 

(%)
RR 
(%)

PFS/TTP 
(months)

OS (months)

1 360 Gem vs
gem + irinotecan

82 4
16

3.0
3.5

6.6
6.3

2 349 Gem vs
gem + exatecan

78
79

5
7

3.8
3.7

6.2
6.7

3 565 Gem vs
gem + pemetrexed

90
91

7.1
14.8

3.3
3.9

6.3
6.2

4 195 Gem vs
gem + cisplatin

NR 10.2
8.2

3.1
5.3

6.0
7.5

5 326 Gem vs
gem + oxaliplatin

70
68

17.3
26.8*

3.7
5.8*

7.1
9.0

6 832 Gem vs
gem FDR vs

gem oxaliplatin

90
89
89

NR 2.6
3.5
2.7

4.9
6.2
5.7

*p<0.05



OS with different first-line combination therapies in 
advanced pancreatic cancer: a meta-analysis*

Heinemann et al. BMC Cancer.2008;8:82.

in favour of
Gem + X

in favour of
Gem alone

*Not done on individual data

Study or GEM GEM+X log [Hazard ratio] OS Hazard Ratio (fixed) OS Hazard Ratio (fixed)
sub-catagory N N (SE) 95% CI 95% CI

Gemcitabine + platinum salts
01 Louvet 156 157 -0.1980 (0.1237) 0.82 [0.64, 1.05]
02 Heinemann 95 95 -0.2230 (0.1543) 0.80 [0.59, 1.08]
03 Colucci 54 53 -0.1450 (0.2054) 0.87 [0.58, 1.29]
04 Viret 41 42 -0.0800 (0.2309) 0.92 [0.59, 1.45]
15 Poplin 279 276 -0.1278 (0.0927 0.88 [0.73, 1.06]

Subtotal (95% CI) 625 623 0.85 [0.76, 0.96]
Test for heterogeneity: Chi2=0.51, df=4 (p=0.97), I2=0%
Test for overall effect: Z=2.58 (p=0.010)

Gemcitabine + FU derivatives
06 Riess 236 230 0.0380 (0.0941) 1.04 [0.86, 1.25]
07 Berlin 162 160 -0.1990 (0.1173) 0.82 [0.65, 1.03]
08 DiCostanzo 49 44 0.0443 (0.2262) 1.05 [0.67, 1.63]
09 Cunningham 266 267 -0.2300 (0.1036) 0.79 [0.65, 0.97]
10 Hemmann 157 159 -0.1200 (0.1191) 0.89 [0.70, 1.12]
11 Scheithauer 42 41 -0.1970 (0.2518) 0.82 [0.50, 1.35]

Subtotal (95% CI) 912 901 0.90 [0.81, 0.99]
Test for heterogeneity: Chi2=4.98, df=5 (p=0.42), I2=0%
Test for overall effect: Z=2.16 (p=0.03)

Gemcitabine + other
12 Oettle 282 283 -0.0170 (0.0921) 0.98 [0.82, 1.18]
13 O’Reilly 174 175 -0.0750 (0.1168) 0.93 [0.74, 1.17]
14 Roche Lima 180 180 0.0430 (0.1120) 1.04 [0.84, 1.30]
16 Stathopoulos 70 60 -0.0080 (0.1969) 0.99 [0.67, 1.46]

Subtotal (95% CI) 706 699 0.99 [0.88, 1.10]
Test for heterogeneity: Chi2=0.53, df=3 (p=0.91), I2=0%
Test for overall effect: Z=0.25 (p=0.80)

Total (95% CI) 2243 2222 0.91 [0.85, 0.97]
Test for heterogeneity: Chi2=9.10, df=14 (p=0.82), I2=0%
Test for overall effect: Z=2.88 (p=0.004)
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Improvement in OS with FOLFIRINOX as first-line 
therapy: Phase III study 

Conroy et al. New Engl J Med 2011;364:1817�25.

HR 0.57 (95% CI 0.45---- 0.73), p<0.001

Median OS, mo
(95% CI)

OS rates, %

6 mo 12 mo 18 mo

FOLFIRINOX 11.1 (9.0–13.1) 75.9 48.4 18.6

Gemcitabine 6.8 (5.5–7.6) 57.6 20.6 6.0
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2. linje fase III trial2. linje fase III trial
46 pas. etter 46 pas. etter gemcitabinegemcitabine

• BSC vs. OFF (FLOX liknende)

• median OS       10 vs. 21 uker 

• OS med 1.linje  34 vs. 40 uker
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CeliacCeliac plexus plexus neurolysisneurolysis..
Alkohol Alkohol injinj. som settes i plexus . som settes i plexus ccøøliakusliakus

Responsvarighet 
på ca. 2-3 mnd



Biological therapies in advanced pancreatic cancer: 
recent data from Phase II/III trials

Reference Regimens N
RR 
(%) PFS (mo) OS (mo)

1 Gem vs Gem/bevacizumab¹ 602 10/13 2.9/3.8 5.9/5.8

2 Gem vs Gem/cetuximab2 745 14/12 3.0/3.4 5.9/ 6.3

3
Irinotecan/docetaxel vs Irinotecan/docetaxel
cetuximab3 92 �� �� 6.5/7.4

4 Gem/erlotinib vs Gem/erlotini/bevacizumab4 607 9/14 3.6/4.6 6.0/7.1

5 Gem vs Gem/axitinib5 630 4/12 4.4/4.4 8.3/8.5

6 Gem vs Gem/aflibercept6 546 NR 3.7/3.7 7.8/6.5



Pancreatic ductal adenocarcinoma characterized by low  tumor cellularity and prominent loose 
intratumoral stroma (S). Coexisting scattered islet c ell nests (I) are noted. 

Kim J H et al. Radiology 2010;257:87-96
©2010 by Radiological Society of North America



Increased stroma in pancreatic cancer is associated with 
poorer clinical outcomes (SPARC= Secreted protein, acidic and rich in 
cysteine (matricellular glycoprotein).

• The prognostic significance of SPARC 
expression in stroma evaluated in 
resectable pancreatic adenocarcinoma

• Stromal SPARC expression 
associated with a significantly worse 
prognosis vs no stromal SPARC 
expression (p<0.001)

• Median survival:

– Stromal SPARC +ve pts: 15 mo

– Stromal SPARC –ve pts: 30 mo

Infante et al. J Clin Oncol 2007;25:319-25.
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Docetaxel + gemcitabine has failed to significantly i mprove 
outcomes vs gemcitabine monotherapy

Paclitaxel albumin: albumin-bound nanomedicine (Abrax ane®)

• Paclitaxel albumin exploits the natural transport properties of 
albumin, resulting in:
– Preferential drug uptake in tumour vs healthy tissue 
– Higher intratumoural paclitaxel concentrations

.



nab-paclitaxel: Improved efficacy and reduced toxicity

C

t

Improved tumor selectivity or targeted delivery:
Transcytosis: active pumping into the tumors
SPARC: prolonged retention into the tumors interstitium



Paclitaxel albumin causes stromal depletion and tumour vascularization
in pancreatic cancer patient-derived xenografts

• Treatment of gemcitabine-
resistant tumours with 
vehicle or gemcitabine
exhibited a profuse 
desmoplatic stroma

• In contrast, treatment with 
paclitaxel albumin resulted 
in depleted desmoplastic
stroma

Von Hoff et all. JCO 2011 Oct 3. Epub ahead of print.

Control Paclitaxel albumin

Gemcitabine Paclitaxel albumin 
+ gemcitabine



Paclitaxel albumin co-treatment increases gemcitabine tumour
concentration in pancreatic cancer patient-derived xenografts

• Reduction in tumour stroma, 
increase in vascularization;  
facilitate delivery of 
gemcitabine to tumour

• Intratumoural gemcitabine
concentration increased by 
2.8-fold
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Von Hoff et all. JCO 2011 Oct 3. Epub ahead of print.



Co-treatment with paclitaxel albumin + gemcitabine increases antitumour
activity in pancreatic cancer patient-derived xenografts

• Tumour regression responses in 
11 patient-derived xenografts:

- Paclitaxel albumin: 34/95 
(36%)

- Gemcitabine: 22/90 (24%)

- Paclitaxel albumin + 
gemcitabine: 53/96 (55%)
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Gemcitabine alone

Paclitaxel albumin alone

Paclitaxel albumin + gemcitabine

Von Hoff et all. JCO 2011 Oct 3. Epub ahead of print.



Phase I/II study in chemotherapy-naive patients

Paclitaxel albumin + gemcitabine in patients with metastatic 
pancreatic cancer:

Von Hoff et all. JCO 2011.

Gemcitabine 1000 mg/m2

Followed by paclitaxel albumin 
100, 125 or 150 mg/m2 QW 3/4 

• Study objective: To evaluate the safety and efficacy of paclitaxel albumin + 
gemcitabine and the correlation of clinical response with tumoural SPARC



Baseline  6 weeks

Paclitaxel albumin + gemcitabine in metastatic pancreatic 
cancer: rapid response on PET scans

Ramanatham et al. ESMO 2010 (abstract 743P).



Paclitaxel albumin + gemcitabine in patients with 
metastatic pancreatic cancer: survival

Von Hoff et all. JCO 2011.
.
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Paclitaxel albumin + gemcitabine in patients with 
metastatic pancreatic cancer: SPARC

A significantly longer OS was reported in the 
high SPARC vs low SPARC group 

– Median OS: 17.8 vs 8.1 mo, p=0.043

Von Hoff et all. JCO 2011
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Increased stromal SPARC in pancreatic cancer is 
associated with poorer clinical outcomes

• Median survival:

– Stromal SPARC +ve pts: 15 mo

– Stromal SPARC –ve pts: 30 mo

Infante et al. J Clin Oncol 2007;25:319-25.
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Phase III study: design

NCT00844649. Available at: www.clinicaltrials.gov

Key eligibility
• Metastatic adenocarcinoma
of the pancreas
•No prior chemotherapy for 
metastatic disease

Paclitaxel albumin 
125 mg/m 2 + gemcitabine 1000 

mg/m2 QW 3/4

Gemcitabine 1000 mg/m 2 QW 
7/8, then QW 3/4
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1:1

Study endpoints:

– Primary: OS

Treatment until PD


