
M. Iavarone, MD PhD

Il treatment plan nella terapia sistemica 
dell’epatocarcinoma

CRC “A.M. e A. Migliavacca” Center for the Study of Liver Disease
Division of Gastroenterology and Hepatology
Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico
Università degli Studi di Milano
Milano, Italy



Dr. Massimo Iavarone

Grant and research support: BMS, Gilead Science

Speaking and teaching: Bayer, Gilead Science, Janssen, BTG, Abbvie

Conflicts of interest



Agenda

 Sorafenib: it all started here

New weapons available (soon)

 Find the right sequence, always the same story, with new tools (?)

 The sorafenib and regorafenib treatment sequence



EASL Clinical Practice Guidelines: Management 
of hepatocellular carcinoma 2018

European Association for the Study of the Liver, J Hepatol 2018



Adherence to BCLC indications
in 30 non-referral centers

Borzio M, et al. Future Oncology 2013

2008-2011: 536 HCC patients



Modified from Forner A et al Lancet 2018

EASL Clinical Practice Guidelines: Management 
of hepatocellular carcinoma 2018

Treatment approach for HCC: 
sequential concept



Sorafenib: the breakthrough in 2007 

Time to Progression Overall Survival

Adapted from Llovet JM, et al. N Engl J Med 2008.



Sorafenib:
The good use in Clinical Practice

21.6 months (95% CI 13.6-29.6) vs 9.6 months (95% CI 6.9-12.3)

SOFIA Study
GIDEON Study

Iavarone M et al, Hepatology 2011; Marrero J et al, ASCO 2013 abs # 4126.



Survival of BCLB B/C Patients Included in SHARP

Bruix J et al. J Hepatol 2012

* Resection/Local ablation, percutaneous ethanol injection or radiofrequency ablation

Months 
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OS

		

												Nr pazienti

				sorafenib		placebo		HR				SOR		PLA

		Overall SHARP population		10.7		7.9		0.69				299		303

		HCV+		14		7.4		0.5				86		81

		HBsAg+		9.7		6.1		0.76				32		28

		Alcohol		10.3		8		0.76				79		80

		MVI and EHS absent		14.5		10.2		0.52				90		91

		MVI and EHS present		8.9		6.7		0.77				209		212

		ECOG 0		13.3		8.8		0.68				161		164

		ECOG 1-2		8.9		5.6		0.71				138		139

		BCLC B		14.5		11.4		0.72				54		51

		BCLC C		9.7		7		0.7				245		252

		Prior curative treatment		11.9		8.8		0.79				81		77

		Prior TACE		11.9		9.9		0.75				86		90
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		MVI and EHS absent		14.5		10.2		0.52

		MVI and EHS present		8.9		6.7		0.77

		MVI absent		14.1		10.2		0.74

		MVI present		8.1		4.9		0.68

		EHS absent		14.1		7.9		0.55

		EHS present		8.9		8.3		0.85

		ECOG 0		13.3		8.8		0.68

		ECOG 1-2		8.9		5.6		0.71

		BCLC B		14.5		11.4		0.72
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TTP

		

				Nr pazienti				TTP

				SOR		PLA		sorafenib		placebo		HR		HR (95% CI)

		Overall SHARP population		299		303		5.5		2.8		0.58

		HCV+		86		81		7.6		2.8		0.43

		HBsAg+		32		28		2.7		4.2		1.03		(0,52-2,04)

		Alcohol		79		80		5.5		3.9		0.64

		MVI and EHS absent		90		91		9.6		4.3		0.4

		MVI and EHS present		209		212		4.1		2.7		0.64

		ECOG 0		161		164		5.5		2.9		0.55

		ECOG 1-2		138		139		5.3		2.8		0.61

		BCLC B		54		51		6.9		4.4		0.47

		BCLC C		245		252		4.9		2.8		0.59

		Prior curative treatment		81		77		5.5		2.8		0.62

		Prior TACE		86		90		5.8		4		0.57
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DCR%

		

				Nr pazienti				DCR%

				SOR		PLA		sorafenib		placebo

		Overall SHARP population		299		303		43.5		31.7

		HCV+		86		81		44.2		29.6

		HBsAg+		32		28		34.4		32.1

		Alcohol		79		80		54.4		38.8

		MVI and EHS absent		90		91		48.9		40.7

		MVI and EHS present		209		212		41.2		27.8

		ECOG 0		161		164		46.6		36

		ECOG 1-2		138		139		39.9		26.6

		BCLC B		54		51		50		43.1

		BCLC C		245		252		42		29.4

		Prior curative treatment		81		77		49.4		32.5

		Prior TACE		86		90		44.2		34.4
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TACE: untreatable progression concept

Modified form: Bruix J et al Hepatology 2011; Forner A et al Nat Rev Clin Oncol 2015; Burrel M et al J Hepatol 2012
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P = .009

Survival  (months) 

Overall survival 

P = .016

Time to progression 
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Yes: 8.1 months (95% CI: 1.6–14.5) 
vs 

No: 3.9 months (95% CI: 2.08–5.7) 

Yes: 18.2 months (95% CI: 11.9–24.4) 
vs 

No: 10.1 months (95% CI: 10.1–13.0)

Early dermatologic adverse events as clinical marker of outcome 
of sorafenib treatment

DAE60
No DAE60

DAE60
No DAE60

CTCAE, Common Terminology of Adverse events; DAE60, Dermatological AE60 Reig M, et al. J Hepatol 2014



Reig M et al, Hepatology 2013

Post-progression Survival of Patients with adv. HCC:
Rationale for Second Line Trail Design



Iavarone M and Cabibbo G et al, Hepatology 2015

Sorafenib Discontinuation in Patients with adv. HCC
Rationale for Second Line Trail Design



Ten years of negative results in first and second line Phase 3 Trials

SORAFENIB
APPROVED

2007 2017

REGORAFENIB
APPROVED

LENVATINIB
NON INFERIORITY

RAMUCIRUMAB
AFP>400

CABOZANTINIB

NIVOLUMAB

First line therapies

Second line therapies

Llovet JM et al N Engl J Med 2008; Bruix J et al Lancet 2017; Kudo M et al Lancet 2018; El-Khoueiry AB et al Lancet 2017; Abou-Alfa GK et al N Engl J Med 2018; Zhu AX et al J 
Clin Oncol 2018



Intermediate stage (BCLC B) Advanced stage (BCLC C)

TACE

Sorafenib

Sorafenib
Regorafenib

Cabozantinib

Nivolumab

EASL Clinical Practice Guidelines: Management 
of hepatocellular carcinoma 2018

Modified from: European Association for the Study of the Liver, J Hepatol 2018

Lenvatinib

Lenvatinib

? Ramucirumab

?

Nivolumab



Intermediate stage (BCLC B) Advanced stage (BCLC C)

TACE

Sorafenib

Sorafenib

EASL Clinical Practice Guidelines: Management 
of hepatocellular carcinoma 2018

Modified from: European Association for the Study of the Liver, J Hepatol 2018

Lenvatinib

Lenvatinib

?

Nivolumab

?

?



Phase 3 trial Lenvatinib vs Sorafenib in first-line treatment of 
patients with unresectable HCC 

 The most common TEAEs in the Lenvatinib arm: arterial hypertension, diarrhea, decreased 
appetite, decreased weight, and fatigue.

 The most common TEAEs in the Sorafenib arm: palmar-plantar erythrodysesthesia, diarrhea, 
hypertension, and decreased appetite.

 Patients who received Lenvatinib had fewer palmar-plantar erythrodysesthesia, diarrhea and 
alopecia, and more hypertension, proteinuria, dysphonia, and hypothyroidism, than did patients 
who received Sorafenib.

 Treatment discontinuation for TEAEs: 9% in Lenvatinib arm and 7% in Sorafenib arm.

 Serious TEAEs: 43% in lenvatinib arm and 30% in sorafenib arm.

Modified from: EISAI Press-releases 2017: ASCO 2017, ESMO 2017



Advanced stage (BCLC C)

Regorafenib

Cabozantinib

Nivolumab

EASL Clinical Practice Guidelines: Management 
of hepatocellular carcinoma 2018

Modified from: European Association for the Study of the Liver, J Hepatol 2018

Ramucirumab

Intermediate stage (BCLC B)



How many patients treated with sorafenib will
be suitable for second line treatment?

Adapted from: Iavarone M and Cabibbo G et al, Hepatology 2015



Cabozantinib in HCC: Global Phase 3 randomized double-blind
placebo-controlled trial

Primary endpoint: OS 
Secondary endpoints: ORR, PFS
Exploratory endpoints: patient-reported outcomes, biomarkers and safety.

Assumed median OS of 8.2 months for the placebo arm.

A total of 621 events provide the study with 90% power to detect a 32% increase in OS (HR = 0.76).

Two interim analyses were planned to be conducted at 50% and 75% of the planned events.

760 pts with HCC, not amenable to 

a curative tx

PD following ≤2 systemic treatment, 

including SOR

Child-Pugh A

ECOG PS 0-1

BCLC B/C

≥1 target lesion by mRECIST

Cabozantinib + BSC
60 mg PO daily

Placebo + BSC
PO dailyRa

nd
om

ize
d 

2:
1

All pts treated until PD, 
death, or unacceptable 

toxicity

Stratification

Etiology (HCV HBV 

other

Geographical region 

(Asia-Pacific vs Other)

Presence of MVI 

and/or MTX (yes/no)

Modified from: ClinicalTrials.gov, access Dec2017



Zhu AX et al, 2016 ESMO on Gastrointestinal Cancer

Phase 3 Study of Ramucirumab in Second-Line for 
Patients with HCC and Elevated Baseline AFP

(REACH-2) 



Adapted from: Bruix J, et al. Lancet 2017

RESORCE TRIAL: Trial Design

Regorafenib 
160 mg PO once daily 

3 weeks on/1 week off
(4-week cycle)

( n =379)

Placebo
(n = 194)

• HCC patients with documented radiological 
progression during sorafenib treatment

• Stratified by
− Geographic region (Asia vs ROW)
− Macrovascular invasion
− Extrahepatic disease
− ECOG PS (0 vs 1)
− AFP (<400 ng/mL vs ≥400 ng/mL)

N = 573
R

2:1

Primary endpoint: OS (ITT)
 Secondary endpoints: PFS, TTP, RR, DCR
 152 centers in 21 countries in North and South America, Europe, Australia, Asia
 All patients received best supportive care 
 Treatment until progression, unacceptable toxicity, or withdrawal

In Phase II trial, the median OS was 13.8 months, and the efficacy was mainly based on 
disease stabilization with a disease control rate of 72%.



RESORCE TRIAL: Key Inclusion Criteria

Adapted from: Bruix J, et al. Lancet 2017

 HCC confirmed by histological or cytological analysis, or diagnosed by non-invasive assessment per AASLD 

criteria in a patient with confirmed cirrhosis

 BCLC stage B or C patients who could not benefit from resection, local ablation, or chemoembolization 

 Documented radiological progression during sorafenib 

 Randomization within 10 weeks after the last sorafenib dose

 Tolerability of prior sorafenib, defined as receiving sorafenib ≥400 mg daily for at least 20 of the last 28 days of 

treatment 

 ECOG PS 0/1

 Child-Pugh A liver function 

Sorafenib wash-out: minimum 2 weeks   



REGORAFENIB
(N=379)

PLACEBO
(N=194)

Sex: Male / female, % 88 / 12 88 /12
Age, median years (IQR) 64 (54–71) 62 (55–68)
Race, %

White 36 35
Asian 41 40
Black 2 1
Other/Not Reported 21 24

Geographic region: Rest of world / Asia*, % 62 / 38 62 / 38
ECOG performance status: 0 / 1, % 65 / 35 67 / 33
Macrovascular invasion (MVI), % 29 28
Extrahepatic disease (EHD), % 70 76
MVI and/or EHD, % 80 84
Lung, target lesion†, %
Lymph node, target lesion†, % 0.3 / 14 / 86 0 / 11 / 89
Lung, non-target lesion†, %
Lymph node, non-target lesion†, % 43 45
Pattern of progression on previous sorafenib treatment, %

New extrahepatic lesion 40 41
New intrahepatic lesion 44 45
Growth of intrahepatic or extrahepatic lesions, or both 81 80

a-fetoprotein ≥400 ng/mL, % 43 45
Child-Pugh class‡: A / B, % 98 / 1 97 / 3

RESORCE TRIAL: Baseline pts’ characterstics

Bruix J, et al. Lancet 2017



Bruix J et al. Lancet 2016; Llovet JM et al. N Engl J Med 2008

RESORCE TRIAL: Safety profile



RESORCE TRIAL: Safety profile

REGORAFENIB (379) PLACEBO (194)

Median treatment duration, months 3.6 [IQR 1.6-7.6] 1.9 [1.4-3.9]

Mean daily dose, mg 144.1 (SD 21.3) 157.4 (SD 10.4)

TREATMENT-EMERGENT AEs DRUG-RELATED TREATMENT-
EMERGENT AEs

% OF PATIENTS
REGORAFENIB 

(N=374)
PLACEBO 
(N=193)

REGORAFENIB 
(N=379)

PLACEBO 
(N=193)

Any grade 100 93 93 52

Grade 3 56 32 46 16

Grade 4 11 7 4 1

Grade 5 (death) 13 20 2* 1†

Serious 44 47 10 3

Leading to dose modification§ 68 31 54 10

Leading to permanent discontinuation 25 19 10 4

Bruix J et al. Lancet 2016



RESORCE TRIAL:
Efficacy results: primary endpoint, overall survival

Bruix J, et al. Lancet 2017



RESORCE TRIAL:
Overall survival across preplanned subgroups

Bruix J, et al. ESMO 2017; Bruix J, et al. Lancet 2017

AFP, alpha-fetoprotein; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status



HFSR (first 2 cycles) and OS in REGO-treated patients

Bruix J, et al. ASCO GI 2018



Additional analyses from the RESORCE TRIAL

Finn RS, et al. J Hepatol 2018

 This exploratory analyses describe patients’ outcomes for the treatment sequence of SOR followed by 
REGO

 In the RESORCE study:
 Patients must have tolerated sorafenib, defined as having received ≥400 mg daily for at least 20 of the last 28 days prior to discontinuation

 Patients had to be randomized within 10 weeks after their last dose of sorafenib

 Data on prior sorafenib treatment and radiologic progression on regorafenib were prospectively 
collected

 Efficacy and safety on regorafenib were evaluated by prior sorafenib treatment



Time between sorafenib initiation and relevant timepoints

Regorafenib
(n = 374)

Placebo
(n = 193)

Time from start of prior sorafenib treatment to start of 
RESORCE study drug

Mean, months (SD)
Median, months (IQR)

12.7 (11.3)
8.6 (5.1–15.7)

12.5 (10.7)
9.2 (5.3–15.5)

Time from start of prior sorafenib treatment to progression on 
sorafenib

Median, months (IQR) 7.1 (3.3–14.3) 7.1 (3.7–14.2)
Time from progression on prior sorafenib treatment to start of 
RESORCE study drug

Mean, months (SD)
Median, months (IQR)

1.8 (1.4)
1.4 (0.9–2.3)

1.8 (1.7)
1.4 (0.9–2.2)

Time from permanent discontinuation of sorafenib to start of 
RESORCE study drug

Mean, months (SD)
Median, months (IQR)

1.0 (0.5)
0.9 (0.7–1.3)

1.0 (0.5)
0.9 (0.7–1.3)

Finn RS, et al. J Hepatol 2018



RESORCE TRIAL:
Sequential SOR and REGO extended the  median OS

Finn RS, et al. J Hepatol 2018

+6.8 months

Median OS in RESORCE was 10.6 months with regorafenib vs 7.8 months with placebo (HR=0.63, 95% CI 0.50–0.79; p<0.0001), 
representing a 37% reduction in the risk of death 



How was the RESORCE 26 month survival calculated?

Prior 
treatment

Radiographic progression on Sorafenib

RESORCE study

Period 1 Period 2

Sorafenib treatment

Adapted from: Finn RS, et al. J Hepatol 2018: Bayer AG data on-file



How was the RESORCE 26 month survival calculated?

1. Finn et al. ASCO GI, 19–21 January 2017, San Francisco, USA. Abstract 344; 2. Bruix J et al. Lancet 2017.

Period 1

Median time from start of Sorafenib to start 
of RESORCE study drug, months1

Regorafenib
(n=374)

Placebo
(n=193)

Median 
(IQR)

8.6 
(5.1–15.7)

9.2 
(5.3–15.5) 



How was the RESORCE 26 month survival calculated?

1. Finn et al. ASCO GI, 19–21 January 2017, San Francisco, USA. Abstract 344; 2. Bruix J et al. Lancet 2017.

Overall survival in RESORCE, months2

Period 2

Regorafenib
(n=379)

Placebo
(n=194)

Median 
(95% CI)

10.6 
(9.1-12.1)

7.8 
(6.3-8.8)

Period 1

Median time from start of Sorafenib to start 
of RESORCE study drug, months1

Regorafenib
(n=374)

Placebo
(n=193)

Median 
(IQR)

8.6 
(5.1–15.7)

9.2 
(5.3–15.5) 



How was the RESORCE 26 month survival calculated?

1. Finn et al. ASCO GI, 19–21 January 2017, San Francisco, USA. Abstract 344; 2. Bruix J et al. Lancet 2017.

Period 1

Median time from start of Sorafenib to start 
of RESORCE study drug, months1

Regorafenib
(n=374)

Placebo
(n=193)

Median 
(IQR)

8.6 
(5.1–15.7)

9.2 
(5.3–15.5) 

Overall survival in RESORCE, months2

Period 2

Regorafenib
(n=379)

Placebo
(n=194)

Median 
(95% CI)

10.6 
(9.1-12.1)

7.8 
(6.3-8.8)

HOWEVER, median values cannot be added directly to one another…..

Period 1 Period 2+



How was the RESORCE 26 month survival calculated?

 Median in Period 1:         5 months

 Median in Period 2:         4 months

 Median in Period 1+2:    12 months > 9 months

Simulation: period 1 and 2

Patient Period 1 Period 2 Sum of Period 1+2
1 10 3 13
2 4 1 5
3 3 4 7
4 5 7 12
5 11 9 20

Median 5 4 12

Median (period 1 + period 2) ≠ (median period 1) + (median period 2)

Bayer AG, data on file: hypothetical scenario, for illustrative purposes



Finn RS, et al. J Hepatol 2018

RESORCE TRIAL:
Last dose of SOR no impact on tolerability of REGO



Last sorafenib dose 800 mg/day
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RESORCE TRIAL:
Last dose of SOR no impact on efficacy of REGO

Finn RS, et al. J Hepatol 2018



Modified from Forner A et al Lancet 2018

EASL Clinical Practice Guidelines: Management 
of hepatocellular carcinoma 2018

Treatment approach for HCC: 
sequential concept



Contraindicated
for TACE

Diagnosis
unresectable

HCC
Sorafenib

Eligible patients
• Good PS
• Preserved 

liver functionDiagnosis
unresectable

HCC

Becomes 
ineligible 
for LRT

LRT

Regorafenib

Eligible patients
• Good PS
• Preserved liver 

function
• (Sor tolerability)

26 months

BCLC-B 47.7 months [32.7–62.7]

Treatment Plan to Optimize OS Outcomes in HCC

Adapted from: Iavarone M et al Hepatology 2011; Reig M Hepatology 2013; Iavarone M et al Hepatology 2015; Kudo M, et al. Liver Cancer 2016; Finn 
R, et al. J Hepatol 2018; Burrel M. et al. J Hepatology 2012 

 Systemic therapy should be started at the right time, for the right patient

 Therafter tailored according to tolerability

 Second line should be started at the right time, for the right patient



New paradigm for HCC treatment:
Multidisciplinarity, Multimodality, Hierarchy

 Liver transplant program
 Hepatology
 Liver surgery 
 Liver oncology 
 Liver radiology diagnostic
 Liver radiology interventional
 Liver nursing
 Liver pathology
 Nuclear Medicine
 …

Multidisciplinary Clinical Team
(weekly meeting) 

Hospital A

Hospital C

Independent
Providers

Palliative 
Care Unit

Hospital BHospital D
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