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Abstract
Aim: Only patients with good liver function {[Child-Pugh (CP)] A class} were eligible for trials testing sorafenib as 
first-line treatment of hepatocellular carcinoma (HCC); nevertheless, the drug was authorized without restrictions 
based on liver function. Therefore, we planned to test sorafenib efficacy and safety in patients with HCC and 
deteriorated liver function (CP-B).

Methods: This was an open-label, multicenter, randomized phase 3 trial. Patients with HCC, no previous systemic 
therapy, and CP-B score 7-9 were assigned 1:1 to best supportive care alone (control arm) or with standard dose 
sorafenib (experimental arm). Overall survival (OS) was the primary endpoint. To detect a 0.70 HR of death, with 
80% power, and two-tailed α error 0.05, 234 events were required. The study closed prematurely because of slow 
accrual. Descriptive analyses are reported.

Results: From 2012 to 2017, 13 Italian centers randomized 35 patients. In total, 28 deaths were recorded, 12 
without and 16 with sorafenib; median OS was 4.9 (95%CI: 1.2-5.6) and 3.5 months (95%CI: 1.3-5.3), respectively. 
At least one severe adverse event was reported in 2/15 (13.3%) without and 9/17 (52.9%) patients with sorafenib.

Conclusions: This trial failed its planned enrolment goal, showing the difficulty in performing clinical trials with 
drugs already registered with a label broader than what available evidence supports.

Keywords: Hepatocellular carcinoma, Child-Pugh B class, sorafenib

INTRODUCTION
In 2018, hepatocellular carcinoma (HCC) represented the 6th most common human cancer (over 840,000 
new cases) and the fourth most common cause of cancer-related death (780,000 estimated deaths), 
according to the International Agency for Research on Cancer database[1]. Estimated ranking of incidence 
and mortality in 2019 in the United States suggests that incidence is going to decrease as compared to other 
types of cancer, but mortality remains significant[2]. Prognosis depends on both the tumor characteristics 
and the liver failure due to concomitant cirrhosis; thus, Child-Pugh score and other markers of liver 
function are included in several HCC staging systems[3-5].

In patients with advanced untreated HCC, the prognosis is extremely poor, yielding a median survival of 4-
7 months[6].

Sorafenib is an oral multi-kinase inhibitor of vascular endothelial growth factor receptors 1, 2, and 3, the 
platelet-derived growth factor receptor, and the RAF pathways[7]. In two randomized phase 3 trials (SHARP 
and Asia-Pacific), it prolonged overall survival and time to progression compared to placebo in patients 
with advanced HCC who had not received prior systemic therapy[8,9].

In both trials, only patients with good liver function (Child-Pugh A) were eligible and few Child-Pugh B 
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cases (20 and 6 patients in SHARP and Asia Pacific, respectively) were enrolled as protocol violations. 
Nevertheless, the Food and Drug Administration and European Medicines Agency approved sorafenib for 
the treatment of patients with advanced HCC regardless of liver function. However, the cost-benefit ratio is 
unknown in patients with highly compromised liver function, and sorafenib is reimbursed only for Child-
Pugh A patients in several countries (Australia, Belgium, Canada, France, Italy, South Korea, Taiwan, and 
Switzerland)[10].

In 2011, we planned the BOOST (B Child-Pugh HCC patients - Optimization Of Sorafenib Treatment) 
randomized phase 3 trial to assess the efficacy and safety of sorafenib plus best supportive care (BSC) vs. 
BSC alone in Child-Pugh B advanced HCC patients.

PATIENTS AND METHODS
Study management and design
BOOST (NCT:01405573, EudraCT number: 2009-013870-42) was an open-label, multicenter, randomized 
phase 3 trial promoted by the Istituto Nazionale per lo Studio e la Cura dei Tumori - IRCCS Fondazione G. 
Pascale, Napoli, Italy. The study was supported by the Italian Drug Agency (AIFA) in May 2011 (code 
FARM84SA2X) for trial coordination activities. A request to the pharmaceutical company for gratuitous 
drug supply was unsuccessful. Therefore, only 15 centers, willing to pay for the experimental drug, accepted 
to participate, but the enrolment was quite null. In August 2014, AIFA agreed on further funding to buy the 
experimental drug. The number of centers willing to participate increased to 36, but only 13 actually 
enrolled at least one patient. Figure 1 summarizes time dynamics of the trial.

Patients were randomly assigned, in a 1:1 ratio, to receive BSC alone (control arm) or combined with 
sorafenib (experimental arm) until disease progression, occurrence of unacceptable toxicity, or progression 
of the underlying cirrhosis.

Participants provided written informed consent before any study procedures.

Eligibility criteria
Eligible patients had liver function classified as Child-Pugh B and advanced HCC (according to the 
American Association for the Study of Liver Diseases and the European Association for the Study of the 
Liver criteria)[11], were not eligible for loco-regional treatment, and had not received previous systemic 
treatment. Other inclusion criteria were age ≥ 18 years, Eastern Cooperative Oncology Group (ECOG) 
performance status (PS) score 0-2, life expectancy longer than 2 months, adequate hematologic (platelet 
count ≥ 60.0 × 109/L; hemoglobin > 9 g/dL) and renal function (serum creatinine < 1.5 times the upper limit 
of normal range), and signed informed consent.

Key exclusion criteria were the presence of any unstable systemic disease or medical contraindication to 
sorafenib and any grade encephalopathy or gastrointestinal hemorrhage within 30 days before the 
randomization.

Treatment and study procedures
Sorafenib, at the starting dose of 800 mg (two 200 mg tablets every 12 h), was assumed orally on a 
continuous daily basis; for convenience, the treatment period was divided into 4-week cycles. Based on the 
occurrence and the severity of side effects (diarrhea, skin toxicity, hematologic, or other non-hematologic 
adverse events) or Child-Pugh deterioration, sorafenib was allowed to be stepwise reduced to 400 mg daily 
(200 mg bid) or 400 mg every other day. After such reductions, in case of persistent toxicity, treatment had 
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Figure 1. Time dynamics of trial conduction.

to be definitively stopped.

Randomization was performed centrally, at the Clinical Trials Unit of the Istituto Nazionale per lo Studio e 
la Cura dei Tumori - IRCCS Fondazione G. Pascale, Napoli, Italy, through a web-based minimization 
procedure, with Child-Pugh score (7 vs. 8 vs. 9), Cancer Liver Italian Program (CLIP) score (1 vs. 2-3 vs. 4-
5), and age (< 70 vs. ≥ 70) as strata.

Endpoints
The primary end point of the study was overall survival (OS), defined as the time between the date of 
randomization and the date of death from any cause.

Secondary endpoints included toxicity, quality of life (QoL), and progression-free survival (PFS).

Toxicity was evaluated in both arms at baseline and every four weeks until disease progression. Adverse 
events were coded according to Common Terminology Criteria for Adverse Events version 4.03. Toxicity 
was described for each item as the worst grade suffered by the patient at any time during the treatment.

QoL was measured with the European Organization for Research and Treatment of Cancer (EORTC) QLQ-
C30 questionnaire and the HCC specific module (EORTC QLQ-HCC 18)[12,13] at baseline and every four 
weeks, until 24 weeks, in both treatment arms.
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Baseline tumor measurement, with abdominal and pelvic computed tomography scan or magnetic 
resonance, was planned for all patients, before the randomization, and in the sorafenib arm only, every eight 
weeks during treatment, until disease progression. PFS, defined as the time between the date of 
randomization and the date of disease progression [according to the modified Response Evaluation Criteria 
in Solid Tumors (RECIST 1.1)][14] or death, whichever occurred first, was described only in the sorafenib 
arm. For this purpose, patients who did not progress or die were censored at the date of the last available 
information on vital status.

Statistical analysis
Sample size calculation was based on an expected median survival of 4.5 months in the control arm and an 
auspicated 6.5-month median survival in the sorafenib arm, corresponding to a hazard ratio (HR) of death 
of 0.70. With a two-tailed alpha error of 0.05, and 80% power, 234 events were required, and it was planned 
to enroll 320 patients in two years (EAST 3.1, Cytel Software, Cambridge, MA, USA).

In March 2017, the study was stopped due to slow enrolment, with 35 patients randomized. Due to low 
study power, only descriptive analyses are reported.

Median follow-up was calculated according to the Schemper’s reverse Kaplan-Meier technique[15].

Survival curves were drawn with the Kaplan-Meier product-limit method, and the HR of death was 
calculated with the Cox proportional hazard model.

Toxicity was described for all the patients with available toxicity information. Side-effects were grouped 
either as any grade (Grade ≥ 1) or as severe (Grade ≥ 3).

Only baseline QoL was descripted due to the high number of missing QoL data through the follow up.

Analyses were performed using STATA MP 14.1 (StataCorp LP, College Station, TX, USA).

RESULTS
Patients’ characteristics
From 27 November 2012 to 2 February 2017, 13 Italian centers enrolled 35 patients (18 were assigned to the 
experimental and 17 to the control arm). One patient in the control arm withdrew consent immediately 
after randomization [Figure 2].

Notwithstanding the small number of patients, the baseline characteristics were well balanced between 
study arms [Table 1]. Median age was 64.8 years [interquartile range (IQR): 59.2-71.3 years]; 85.3% of 
patients were male, and 73.0% had an ECOG PS 0-1. Child-Pugh scores 7, 8, and 9 were similarly 
represented in the study population; only few patients (8.8%) were in the lowest CLIP score category, the 
majority of the patients (64.7%) being in the CLIP 2-3 category. Chronic hepatitis C virus infection was the 
predominant cause of liver disease (67.7% of the cases), followed by alcohol consumption, and HBV 
infection. Overall, 16 patients (47.1%) had been previously treated with locoregional therapy.

Treatment compliance
Data on compliance to sorafenib are missing for one patient. The median duration of sorafenib treatment 
was 28 days (IQR: 20-60 days). The profile of dosing per day across the first two cycles is reported in 
Figure 3. There were three violations regarding the sorafenib initial dose, with a starting dose of 400 mg 
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Table 1. Characteristics of patients according to study arm

BSC† (n = 16) BSC† + Sorafenib 
(n = 18)

Age

median (IQR) 65.6 (61.0; 70.5) 64.4 (53.5; 72.9)

< 70 63.2 (59.7; 67.0) 60.2 (49.8; 64.4)

70 75.4 (73.1; 77.6) 75.9 (72.9; 76.8)

Gender

Male 13 (81.3%) 16 (88.9%)

Female 3 (18.8%) 2 (11.1%)

Child-Pugh score

7 3 (18.8%) 6 (33.3%)

8 7 (43.8%) 7 (38.9%)

9 6 (37.5%) 5 (27.8%)

CLIP‡ score

1 1 (6.3%) 2 (11.1%)

2-3 11 (68.8%) 11 (61.1%)

4-5 4 (25.0%) 5 (27.8%)

ECOG§ performance status

0-1 11 (68.8%) 14 (77.8%)

2 5 (31.3%) 4 (22.2%)

Aetiology| 3 (18.8%) 3 (16.7%)

HBV infection 3 (18.8%) 3 (16.7%)

HBV DNA positive 1 (6.3%) 2 (11.1%)

HCV infection 12 (75.0%) 11 (61.1%)

HCV RNA positive 4 (25.0%) 2 (11.1%)

Alcohol 6 (37.5%) 8 (44.4%)

Esophageal varices

No 6 (37.5%) 7 (38.9%)

Present 8 (50.0%) 10 (55.6%)

Previous 2 (12.5%) 1 (5.6%)

Ascites

No 5 (31.3%) 6 (33.3%)

Mild 9 (56.3%) 12 (66.7%)

Moderate 2 (12.5%) 0 (0.0%)

Encephalopathy

Absent 15 (93.8%) 18 (100.0%)

Mild to moderate 1 (6.3%) 0 (0.0%)

Severe 0 (0.0%) 0 (0.0%)

Serum bilirubin

< 2.0 mg/dL 6 (37.5%) 7 (38.9%)

2-3 mg/dL 4 (25.0%) 7 (38.9%)

> 3.0 mg/dL 6 (37.5%) 4 (22.2%)

Serum albumin 

> 3.5 g/dL 1 (6.3%) 1 (5.6%)

2.8-3.5 g/dL 10 (62.5%) 10 (55.6%)

< 2.8 g/dL 5 (31.3%) 7 (38.9%)

Prothrombin time 

INR < 1.7 15 (93.8%) 17 (94.4%)
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INR 1.7-2.3 1 (6.3%) 0 (0.0%)

INR > 2.3 0 (0.0%) 1 (5.6%)

Morphology of hepatocellular carcinoma

Uninodular and extension ≤ 50% 2 (12.5%) 2 (11.1%)

Multinodular and extension ≤ 50% 13 (81.3%) 13 (72.2%)

Massive or extension > 50% 1 (6.3%) 3 (16.7%)

Alpha-fetoprotein

< 400 µg/L 10 (62.5%) 12 (75.0%)

≥ 400 µg/L 6 (37.5%) 6 (37.5%)

Portal vein thrombosis 

No 7 (43.8%) 8 (44.4%)

Yes 9 (56.3%) 10 (62.5%)

Previous therapyΔ

Surgical resection 2 (12.5%) 0 (0.0%)

Percutaneous ethanol injection 2 (12.5%) 5 (31.3%)

Radiofrequency ablation 4 (25.0%) 6 (37.5%)

TAE/TACE⁋ 8 (50.0%) 4 (25.0%)

None 8 (50.0%) 10 (55.6%)

†BSC: Best supportive care; ‡CLIP: cancer liver Italian program; §ECOG: Eastern Cooperative Oncology Group; |: the same patient may have more 
than one aetiologic factors; Δ: the same patient may have received more than one previous treatment; TAE/TACE : transarterial 
embolization/transarterial chemoembolization.

Figure 2. Study flow.

daily rather than 800 mg. Four patients required a dose reduction during the treatment. At the time of the 
analysis, all patients had discontinued sorafenib, 11 of them after one cycle. Reasons for treatment 
discontinuation were progression of HCC (6 cases), toxicity (5 cases), patient refusal (3 cases, 2 of whom 
with diarrhea), and worsening from Child-Pugh B to C (2 cases). Adverse events leading to treatment 
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Figure 3. Profile of sorafenib dosing over the first two cycles.

discontinuation were bilirubin increase (2 cases), fatigue (2 cases), and abdominal pain, nausea, vomiting, 
skin rash, and anemia (1 case each); multiple adverse events were associated in two patients.

Efficacy
With the database locked on 18 January 2019, 28 deaths were recorded, 12 in the control arm and 16 in the 
experimental arm: median OS was 4.9 (95%CI: 1.2-5.6) and 3.5 (95%CI: 1.3-5.3) months in the two arms, 
respectively [Figure 4A]. In the experimental arm, 6 patients progressed and 13 died without clinical or 
radiologic progression; median PFS was 2.4 (95%CI: 1.2-3.0) months [Figure 4B].

Safety
Safety analysis included 15 patients in the control and 17 in the experimental arm. There were no toxic 
deaths. At least one severe adverse event was reported in 2/15 (13.3%) patients in the control arm (always 
Grade 3), and in 9/17 (52.9%) in the sorafenib arm (always Grade 3, but with one case of Grade 4 AST 
increase). In addition, at least one adverse event (any grade) was reported in 6/15 (40.0%) patients in the 
control arm and in 15/17 (88.2%) in the sorafenib. Table 2 summarizes side-effects by grade and treatment 
arm.

QoL
Baseline QoL questionnaires were completed by 9 of 16 patients (56.2%) in the control arm and 12 of 18 
patients (67%) in the experimental one. The mean global QoL score (Items 29 and 30 of the EORTC-C30) 
was 53.7 in the control arm and 62.5 in the experimental one. Thereafter, compliance dramatically 
decreased (with 3 and 4 questionnaires filled in after one cycle, respectively) and prevented any description 
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Table 2. Any grade and severe toxicity according to CTCAE categories and subcategories, by treatment arm

Any grade (> 0) Severe (≥ 3)
Toxicity BSC† (n = 15) BSC† + Sorafenib (n = 17) BSC† (n = 15) BSC† + Sorafenib (n = 17)

Any type 6 (40.0%) 15 (88.2%) 2 (13.3%) 9 (52.9%)

Blood

Anemia 1 (6.7%) 3 (17.6%) 0 (0.0%) 2 (11.8%)

Cardiac

Atrial fibrillation 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Gastrointestinal

Abdominal distension 0 (0.0%) 2 (11.8%) 0 (0.0%) 0 (0.0%)

Abdominal pain 0 (0.0%) 4 (23.5%) 0 (0.0%) 1 (5.9%)

Ascites 3 (20.0%) 5 (29.4%) 1 (6.7%) 1 (5.9%)

Constipation 1 (6.7%) 1 (5.9%) 1 (6.7%) 0 (0.0%)

Diarrhea 1 (6.7%) 4 (23.5%) 0 (0.0%) 1 (5.9%)

Dry mouth 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Mucositis (oral) 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Nausea 1 (6.7%) 4 (23.5%) 0 (0.0%) 1 (5.9%)

General disorders

Fatigue 3 (20.0%) 6 (35.3%) 0 (0.0%) 2 (11.8%)

Fever 1 (6.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Other 1 (6.7%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Pain 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Investigation

Amylase increased 0 (0.0%) 1 (5.9%) 0 (0.0%) 1 (5.9%)

ALP increase 1 (6.7%) 4 (23.5%) 0 (0.0%) 0 (0.0%)

ALT increase 1 (6.7%) 4 (23.5%) 0 (0.0%) 3 (17.6%)

AST increase 1 (6.7%) 4 (23.5%) 0 (0.0%) 1 (5.9%)

Bilirubin increased 2 (13.3%) 7 (41.2%) 0 (0.0%) 1 (5.9%)

GGT increased 0 (0.0%) 2 (11.8%) 0 (0.0%) 0 (0.0%)

Haptoglobin decreased 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Weight gain 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Metabolism

Anorexia 1 (6.7%) 5 (29.4%) 0 (0.0%) 0 (0.0%)

Dehydration 2 (13.3%) 1 (5.9%) 0 (0.0%) 1 (5.9%)

Nervous system

Encephalopathy 1 (6.7%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Psychiatric

Agitation 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Depression 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Restlessness 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Skin

Erythema 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

PPE‡ 0 (0.0%) 3 (17.6%) 0 (0.0%) 0 (0.0%)

Pruritus 1 (6.7%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

Rash maculo papular 0 (0.0%) 2 (11.8%) 0 (0.0%) 0 (0.0%)

Vascualar

Hypertension 0 (0.0%) 4 (23.5%) 0 (0.0%) 0 (0.0%)

Hypotension 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%)

†BSC: Best supportive care; ‡PPE: palmar-plantar erythrodysesthesia syndrome.
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Figure 4. Overall survival (A) and progression-free survival (B) curves.

of the impact of treatment on QoL.

DISCUSSION
BOOST failed in its enrolment target. This was surprising for us, because the study was born within a 
clinical group that in the past had been extremely effective in conducting randomized clinical trials[16]. At 
the beginning of the study, the reason for the slow engagement of the investigators was surely the drug 
completely in charge of the local, enrolling institution. However, even later, when, thanks to the AIFA 
funding, the drug could be provided to local investigators free of charge, the enrollment did not proceed as 
expected. We believe that several reasons could have contributed to this. Above all, being sorafenib available 
in clinical practice since 2007, oncologists and hepatologists, thanks to clinical experience, might have 
reduced over time their uncertainty regarding the identification of candidate patients, excluding those with 
worse clinical conditions, or eventually intensifying supportive care to downstage Child-Pugh from B (score 
7) to A, and attempting the treatment with sorafenib in patients with a strong motivation. In this context, 
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several investigators could have lost their equipoise regarding the study question.

However, unfortunately, the study question remains unanswered.

The two registered trials, Sharp and Asia Pacific, enrolled only a few dozen Child-Pugh B patients (overall 
less than the BOOST study); therefore, in several countries, reimbursement of sorafenib is allowed only for 
Child-Pugh A patients[10].

Retrospective, uncontrolled, and real life studies on the efficacy of sorafenib in HCC have been 
reported[17-22]. The prospective observational phase 4 GIDEON trial was the largest one. It enrolled 3371 
patients treated with sorafenib, including 666 Child-Pugh B and 74 Child-Pugh C cases. As expected, 
survival was longer for Child-Pugh A patients compared to Child-Pugh B ones (13.6 months vs. 5.2 months, 
respectively). Occurrence of serious adverse events (60% vs. 36%) and the rate of subsequent treatment 
discontinuation (40% vs. 29%) were higher in Child-Pugh B than in Child-Pugh A patients[21].

A prospective, observational, multicenter study (INSIGHT) enrolled 791 patients treated with sorafenib in 
daily practice conditions. In this trial, 182 (23%) Child-Pugh B patients were included. The median OS was 
17.6, 8.1, and 5.6 months for Child-Pugh A, B, and C patients, respectively. In this study, adverse events 
were less frequent among Child-Pugh B and C patients (50.8% and 30.8%, respectively) compared to Child-
Pugh A ones (72.4%), possibly due to the shorter duration of treatment[22].

In an Italian multicenter, open-label, phase 2 trial including Child-Pugh A (234 cases) and B patients (63 
cases), median survival was shorter (3.8 months vs. 10.0 months) and the rate of adverse events was similar 
or lower for Child-Pugh B compared to Child-Pugh A patients[20].

Overall, compliance and toxicity data reported in the small group of patients treated within the BOOST 
study are consistent with other findings reported in the literature in the same setting.

Finally, McNamara et al.[23] published a metanalysis of studies including HCC patients (both Child-Pugh A 
and B) treated with sorafenib. The results regarding 1684 Child-Pugh B patients are similar to those of the 
above-mentioned studies, with a worse prognosis than Child-Pugh A patients, due to their poorer liver 
function, but no conclusions on the efficacy of sorafenib might be drawn in these patients.

Despite the limitations of the present study, due to failure in reaching the enrolment goal, BOOST 
represents one of the few randomized lines of evidence available on the use of first-line sorafenib in Child-
Pugh B HCC patients. Very recently, the results of the PRODIGE 21 phase 2 trial were published, suggesting 
a potential benefit of sorafenib in patients with HCC and Child-Pugh B liver cirrhosis with ALBI score 
1/2[24]; however, this needs to be confirmed prospectively. Similar results have been shown with 
lenvatinibn[25], cabozantinib[26], and ramucirumab[27]. Overall, these data suggest that a good baseline liver 
function - as indicated by a lower ALBI score - is associated with a better outcome and a milder toxicity in 
patients with advanced HCC treated with the above drugs.

We could not calculate ALBI scores for our patients since albumin and bilirubin values were collected as 
categorical variables. Similar to what happened to our trial, Labeur et al.[28] reported the premature 
termination of a study aimed at personalizing sorafenib therapy in patients with HCC and Child-Pugh B7-8 
liver function, assessing also sorafenib pharmacokinetics. However, only 5 out of the 45 planned patients 
were actually recruited, over a period of almost three years.
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Notwithstanding the very low statistical power of BOOST that does not allow drawing any firm conclusions, 
the lack of any positive efficacy signal and the very poor compliance to sorafenib, together with all the 
available evidence mentioned above, led us to believe that there is no more room for programming further 
similar trials. Unfortunately, the lack of generalizability of study results to Child-Pugh B patients will also 
affect new drugs in HCC. Patients with CP-B were either completely excluded from registered trials of 
regorafenib[29] and lenvatinib[30] or allowed only if the Child score was 7 in the nivolumab CheckMate 040 
study (with only 49 patients actually enrolled in the expansion cohort)[31]. The analysis of this latter group of 
patients indicated that, similar to sorafenib, nivolumab can be administered to some patients with Child-
Pugh B liver function. However, the efficacy of nivolumab in this setting remains to be demonstrated. A 
retrospective analysis of a subgroup of 73 patients randomized in the CELESTIAL trial (51 to cabozantinib 
and 22 to placebo) who progressed to Child-Pugh B class at Week 8 of treatment showed that, while the OS 
benefit of cabozantinib over placebo was maintained, some Grade 3/4 adverse events (fatigue, ascites, AST 
elevation, and thrombocytopenia) were more common in the cabozantinib arm, while others (palmar-
plantar erythrodysesthesia and hypertension) were more frequent in the placebo arm[32].

Thus, systemic treatment of advanced HCC patients with Child-Pugh B liver cirrhosis will remain an unmet 
need in the next years as well.

In conclusion, the BOOST trial failed and suggests that, when a wide registration of drugs (i.e., not fully 
supported by scientific evidence) has occurred, it may preclude advancing the knowledge of the actual 
efficacy of these drugs in selected populations. In fact, due to the availability of a drug in the general practice 
setting, neither will the investigators propose nor will the patients accept to be randomized to BSC. This 
scenario, as well as the BOOST results, should inspire researchers and the industry to plan clinical trials in 
definitive populations early in the development plan and the regulators to ask for more definitive evidence 
before clearing drugs for the general use in practice[33].
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