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CONDITION Hepatocellular carcinoma 

DESIGN Open label, multicenter phase II trial 

INDICATION Unresectable hepatocellular carcinoma 

OBJECTIVE(S) Primary objective: Assessment of the effect of up-front atezolizumab/Roche 
bevacizumab (Atezo/Bev) followed by on-demand selective Trans Arterial 
Chemo Embolization (sdTACE) and of initial synchronous treatment with TACE 
or Atezo/Bev on 24-months survival rate in the treatment of BCLC B HCC 
patients. 
Secondary objectives: to determine OS, PFS, CRR, DCR, ORR, Progression 
rate (both according to Recist 1.1. and mRECIST), time to deterioration of liver 
function, time to stage progression, time to first TACE (Arm A), time to 
untreatable progression (TTuP), safety and tolerability of atezo/bev in 
combination with sdTACE or standard TACE, Quality of Life (EORTC QLQ-C30, 
EORTC QLQ-HCC18). 
Objective response as determined by the investigator according to RECIST v 
1.1 and OS based on the following biomarkers in tumor tissue: CD8, CD3, CD4 
protein expression level or TREG, MDSC, CD8+ CD3+ and CD4+ T cell 
localization in tumor samples; Immune-related and tumor-related biomarkers 
profiling in plasma and serum (miRNA-122, AFP, AFP-L3, IL-6, PIVKA II) 

INTERVENTION(S) Arm A: Up-front Atezo/Bev followed by sdTACE: Patients will receive 
atezolizumab at the fixed dose of 1200mg IV and Roche Bevacizumab at the 
dose of 15 mg/Kg IV on day 1 and every three weeks. Upon detection of 
radiological progression according to RECIST 1.1., selective TACE directed 
against progressive lesions (sdTACE) will be performed within a week. 
Atezo/Bev will be administered on day 0-2 and every three weeks for up to two 
years.  

Arm B: Synchronous Atezo/Bev+TACE: TACE will be performed on day 0 as 
selectively as possible against all viable tumor lesions. Atezo/Bev will be 
administered on day 0-2 and every three weeks for up to two years. 

Randomization will be stratified according to the following stratification factors: 

1. Baseline AFP (< 400 vs. ≥ 400 ng/mL)
2. Child-Pugh (A vs.B7)
3. Localization of lesions (unilobar vs. multilobar)

TACE 
In order to standardize treatment and avoid TACE-related differences in efficacy 
and treatment tolerability, DEB-TACE will be used as a standard method for 
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TACE in the DEMAND study. TACE will be performed as selectively as possible 
until criteria for discontinuation of local treatment are met. Each lesion can be 
treated only once by TACE within the study. However, treatment with 
radiofrequency ablation (RFA) or microwave ablation (MWA) within the study is 
permitted to treat progression. 

Study assessments 
Patients will be assessed weekly after the first application of therapy and 
thereafter every 3 weeks in alignment with drug administration. Efficacy will be 
evaluated by CT or MRI abdomen and CT thorax 6 weeks after treatment 
initiation and every 8 weeks thereafter (Table 1). Since these intervals 
correspond to the accepted standard of care, no BfS approval will be needed. 

BACKROUND/RATIONALE Phase II trials with nivolumab and pembrolizumab showed promising results in 
terms of objective response and overall survival (1-3) which led to the approval 
of these agents by the FDA for treatment of advanced HCC. The ORR in 
patients treated with nivolumab amounted to 15% and the median overall 
survival of sorafenib-naïve patients to 28.6 months (4).   
The reported OS for nivolumab compares favorably with the median OS 
reported for HCC patients undergoing TACE in the real-life setting (19 months 
(5)) and in recent randomized trials (6-10) on the use of TACE for patients with 
intermediate-stage HCC. 

The recent phase I trials of combined treatment with pembrolizumab/lenvatinib 
or atezolizumab/bevacizumab (11, 12) have shown that the efficacy of Check 
Point Inhibitors may be enhanced by their combination with substances with 
antiangiogenic potential. ORR in patients treated with atezolizumab and 
bevacizumab was 34% (acc. to mRECIST) with a complete response rate of 
11% and a disease control rate of 77% (12).  
These promising data suggest that systemic treatment with 
atezolizumab/bevacizumab might be combined with TACE for the treatment of 
patients with intermediate-stage HCC. In fact, due to the potential sensitizing 
effect of TACE to the action of CPI inhibitors, a more than additive effect of the 
two treatment modalities might be expected (13). 
Although TACE is usually performed selectively in order to prevent unintended 
collateral damage to the liver parenchyma, significant deterioration of liver 
function may occur due to TACE treatment (14). Combining CPI and TACE 
might contribute to preserve liver function during treatment by reducing the 
extent and the number of TACE cycles needed to achieve tumor control. 

Rationale for sdTACE 
In arm A, treatment will be initiated with Atezo/Bev. TACE will be performed 
only upon detection of radiological progression, and will be directed against 
progressive lesions only. This has several potential advantages: 
- a CPI-first approach would select a group of responders benefitting
from the potential long-term tumor control associated to treatment with
Atezo/Bev (12) hereby limiting the use of TACE only to patients with
progressive disease. The fact that response to CPI translates into excellent
survival is exemplified by the fact that responders to Nivolumab had OS rates
of 100% after 18 months (El-Khoueiry et al., ASCO GI-cancer symposium
2018). Of note, almost all responders to Atezo/Bev showed an objective
response within 8 weeks from treatment initiation (12) which allows for early
selection of responders to treatment.
- TACE directed against progressive lesions only (i.e. non reponsive to
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the effect of CPI) will cause a reduction of the proportion of liver parenchyma 
exposed to the potential collateral damage caused by TACE. However, 
release of tumor-specific antigen caused by treatment of these lesions might 
enhance the effect of Atezo/Bev in all tumor lesions (13). Since liver function is 
a major determinant of prognosis in HCC patients, restriction of the use of 
TACE to progressive lesions is expected to reflect into a survival advantage. 
- up-front administration of CPI before TACE is also relevant to the
concern that the disruption of tumour vascularization caused by TACE might
impair the delivery of CPI and, possibly, prevent the access of circulating
lymphocytes to the tumor lesions.

IN SUMMARY. An increase of effectiveness and a decrease of treatment-
related impairment of liver function are expected owing to: 1) the combined 
effect of the treatment modalities, 2) the potential sensitizing effect of TACE to 
the action of Atezo/Bev (both study arms), 3) the smaller proportion of liver 
parenchyma exposed to the potential collateral damage caused by TACE 
allowed by the up-front selection of tumor lesions responsive to CPI and the 
selective treatment of progressive lesions (arm A).  

Safety considerations 
Life-threatening septic and vascular complications were described in earlier 
trials of combined TACE and bevacizumab. The most important concerns 
were raised by a report of high incidence of severe vascular and septic 
complications with fatal outcomes (15). Instead, no fatalities and an 
altogether lower number of severe events were reported by two other studies 
with comparable design, although in these studies higher doses of 
bevacizumab (10 mg/kg vs. 5 mg/Kg every 2 weeks) were used in 
combination to TACE (16, 17). Although baseline differences in patients’ 
history and characteristics represent a possible explanation for these different 
outcomes, it is likely that the frequency of TACE (median: 3 TACE cycles, 
range 1 to 6 (15) vs. median 2, range: 1-3 (17)) might have affected the 
incidence of adverse events in the different studies. 
To minimize the possible detrimental effect of repeated TACE, only one 
TACE of each lesion will be allowed as study-specific treatment. In addition, 
the need for repeated local or locoregional treatment is expected to be 
markedly delayed by the combined effect of Atezo/Bev on disease 
progression (DCR amounting to 77%). The potential negative impact of TACE 
on liver function will be further decreased by employment of sdTACE in study 
arm A. To reduce the likelihood of septic complications related to extensive 
tumor necrosis and abscess formation, patients with tumors exceeding 7 cm 
in diameter (vs. up to 15 cm in previous trials (15) will be excluded from the 
study. 

KEY INCLUSION 
CRITERIA 

Patients must meet the following criteria for study entry: 
Signed Informed Consent Form 
Age ≥ 18 years at time of signing Informed Consent Form 
Ability to comply with the study protocol, in the investigator's judgment 
HCC with diagnosis confirmed by histology 
Disease which is not amenable to curative surgical and/or local ablation 

treatment but eligible for TACE, with tumor burden below 50% of 
liver volume. 

No prior systemic therapy for HCC 
At least one measurable (per RECIST 1.1) untreated lesion 
Patients who received prior local therapy (e.g., radiofrequency ablation, 

percutaneous ethanol or acetic acid injection, cryoablation, high-
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intensity focused ultrasound) are eligible provided the target lesion(s) 
have not been previously treated with local therapy or the target 
lesion(s) within the field of local therapy have subsequently 
progressed in accordance with RECIST version 1.1. 

ECOG Performance Status of 0 or 1   
Child-Pugh class A or B7 
Adequate hematologic and end-organ function, defined by the following 

laboratory test results, obtained within 14 days prior to initiation of 
study treatment 

Negative HIV test at screening 
KEY EXCLUSION 
CRITERIA 

Patients who meet any of the following criteria will be excluded from study 
entry: 
Diffuse HCC or presence of vascular invasion or extrahepatic spread, more 

than 7 lesions or at least one lesion >= 7 cm 
Prior treatment with TACE, prior radiation treatment of liver lesions 
Patients on a liver transplantation list or with advanced disease as defined by 

the presence of encephalopathy and/or untreatable ascites. 
Any condition representing a contraindication to TACE 
Active or history of autoimmune disease or immune deficiency 
Active tuberculosis 
Significant cardiovascular disease  
Major surgical procedure, other than for diagnosis, within 4 weeks prior to 

initiation of study treatment, or anticipation of need for a major surgical 
procedure during the study 

History of malignancy other than HCC within 5 years prior to screening 
Severe infection within 4 weeks prior to initiation of study treatment 
Treatment with therapeutic oral or IV antibiotics within 2 weeks prior to 

initiation of study treatment 
Pregnancy or breastfeeding 
Known fibrolamellar HCC, sarcomatoid HCC, or mixed cholangiocarcinoma 

and HCC 
Patients with untreated or incompletely treated varices with bleeding or high-

risk for bleeding 
Moderate or severe ascites 
History of hepatic encephalopathy 
Co-infection of HBV and HCV 
Uncontrolled pleural effusion, pericardial effusion, or ascites requiring recurrent 

drainage procedures (once monthly or more frequently) 
Patients with indwelling catheters (e.g., PleurX) are allowed. 

Prior treatment with CD137 agonists or immune checkpoint blockade 
therapies, including anti−CTLA-4, anti−PD-1, and anti−PD-L1 therapeutic 
antibodies  

Treatment with systemic immunostimulatory agents (including, but not limited 
to, interferon and interleukin 2 [IL-2]) within 4 weeks or 5 half-lives of the 
drug (whichever is longer) prior to initiation of study treatment 

Treatment with systemic immunosuppressive medication (including, but not 
limited to, corticosteroids, cyclophosphamide, azathioprine, methotrexate, 
thalidomide, and anti−TNF-α agents) within 2 weeks prior to initiation of 
study treatment 
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Inadequately controlled arterial hypertension, prior history of hypertensive 
crisis or hypertensive encephalopathy, significant vascular disease 

Current or recent (within 10 days prior to study treatment start) use of full-dose 
oral or parenteral anticoagulants or thrombolytic agents for therapeutic 
(as opposed to prophylactic) purpose 

Core biopsy or other minor surgical procedure, excluding placement of a 
vascular access device, within 3 days prior to the first dose of 
bevacizumab 

History of abdominal or tracheoesophageal fistula, gastrointestinal (GI) 
perforation, or intra-abdominal abscess within 6 months prior to initiation 
of study treatment, or history of intestinal obstruction  

Radiotherapy within 28 days and abdominal/ pelvic radiotherapy within 60 
days prior to initiation of study treatment, except palliative radiotherapy to 
bone lesions within 7 days prior to initiation of study treatment 

Major surgical procedure, open biopsy, or significant traumatic injury within 
28 days prior to initiation of study treatment, or abdominal surgery, 
abdominal interventions or significant abdominal traumatic injury within 60 
days prior to initiation of study treatment or anticipation of need for major 
surgical procedure during the course of the study or non-recovery from 
side effects of any such procedure 

Chronic daily treatment with a nonsteroidal anti-inflammatory drug (NSAID) 
STATISTICAL   ANALYSIS Basing on historical data from previous randomized studies (including the 

TACE-2 (7) the BRISK (8) the SPACE (9) and the ORIENTAL (10) trials), the 
sample size has been calculated assuming a survival rate of 55% at 20 months 
for treatment with TACE (null hypothesis). An exact binomial test with a nominal 
significance level 0.05 will have 80% power to detect a significant difference 
when the sample size amounts to 44 patients assuming as alternative 
hypothesis a 20-months survival rate of 75%. Due to 10-15% non-informative 
drop-outs, the sample size is increased to 50 patients. Secondary parameters 
will be analyzed in a descriptive manner. 

SAMPLE SIZE N=100 patients randomized into 2 arms, each of 50 patients 

TRIAL DURATION AND 
TIMELINE 

Enrolment: 18 Months, Maximal duration: 48 Months including follow-up 

COUNTRY GERMANY 
SAFETY ASSESSMENT A safety analysis will be conducted by an independent safety monitoring once 

20 patients in each arm will have completed study treatment. 
This independent Data Monitoring Committee (iDMC) will also evaluate safety 
data during the study on a periodic basis. In addition to the planned safety 
review, additional unscheduled meetings may take place at request of the iDMC 
or the study team. 
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