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Introduction

The first-line treatment for advanced hepatocellular carcinoma (HCC) is atezolizumab plus bevacizumab, but its availability is not universal and elderly patients are underrepresented in clinical trials. There is little evidence of efficacy and tolerability in elderly patients under systemic treatment. The aims of this study were to characterize the profile of elderly patients treated with sorafenib, assess their survival and safety profile in order to extrapolate their eligibility for systemic treatment.



Methods

Retrospective multicentre study of HCC patients aged ≥75 years old treated with sorafenib from January 2008 to December 2019. Demographic data, baseline characteristics, and variables related to HCC and sorafenib were recorded. Overall survival (OS) and safety were analyzed.



Results

The study included 206 patients from 11 hospitals, median age 77.9 years; 71.4% men and 62.6% stage Barcelona Clinic Liver Cancer- C (BCLC-C). The main causes of cirrhosis were hepatitis C (60.7%) and alcohol (14.7%). Most patients (84.5%) started with sorafenib 800mg and 15.5% at lower dosage. Arterial hypertension (AHT) (74.2 vs 62.2%; standardized mean differences (STD): 26) and baseline ECOG-PS>0 (45.3 vs 34.7%; STD: 38.2) differed significantly between patients receiving low and full doses. Median OS was 15.4 months (18.2 in BCLC-B vs 13.6 in BCLC-C). OS was not modified by comorbidities, age or period with more expertise.



Conclusions

Sorafenib appears to be safe in elderly patients with HCC. This is the first study to characterize the profile of elderly patients to be considered for systemic treatment. These findings could be used as the reference profile for elderly candidates for atezolizumab-bevacizumab.
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Introduction

Since 2020, the treatment of choice in non-resectable hepatocellular carcinoma (HCC) has been the combination of atezolizumab and bevacizumab, which has shown better overall survival (OS) than sorafenib and has become the standard treatment for HCC (1). Previously, since 2007, sorafenib had been the standard of care in advanced HCC (2, 3). In 2018 lenvatinib was also accepted as a first-line treatment in advanced HCC owing to the results of the non-inferiority study with sorafenib (4).

Age is a crucial risk factor for the development of HCC. However, the study population in pivotal studies of sorafenib included patients with mean ages of 65 and 55 years old respectively (2, 3). Similarly, the clinical trial of atezolizumab and bevacizumab included patients with a mean age of 64 (1). In recent years, the definition of elderly people has changed; although the World Health Organisation defined the elderly as the population over 65 years old (5), due to the increase in life expectancy, most studies in this field today define the elderly as those over 75 or even 80 years old (6–9). Elderly patients frequently have more comorbidity and altered pharmacokinetics and pharmacodynamics due to polypharmacy (10). For all these reasons, physicians are more reluctant to start systemic therapy in these patients and so the clinical experience in this subgroup is limited. Management of HCC with sorafenib has received robust support from a large number of published papers since 2007. However, data in elderly patients remain scarce.

The results regarding sorafenib dosage and safety in elderly patients are controversial. Some observational studies suggest that progression-free survival, disease control and side effects are similar in the elderly and the general population (6, 7, 11–13). However, others warn that survival and safety are lower than in the general population, and that dose adjustment is frequently required (8, 9, 14, 15).

In view of this lack of consensus surrounding this subgroup of patients, the aims of this multicentre study were to assess the OS of elderly patients with HCC treated with sorafenib and to analyse the side effects and dosage adjustment needs to determine different subgroups in view to selecting patients



Materials and methods


Study design

Multicentre, retrospective, observational study involving a cohort of patients aged ≥75 years with HCC treated with sorafenib. The inclusion period was from January 2008 to December 2019. Eleven hospitals in Catalonia (north-eastern Spain) participated in the study.



Study population

Applying the population age thresholds used in previous studies (6, 8), our study population included HCC patients aged ≥75 years starting sorafenib treatment. HCC was diagnosed by non-invasive criteria as determined by the American Association Study Liver Cancer (16), or by histology. None of the patients had previously received systemic therapy. Patients started sorafenib at a dosage of 400 mg, 600mg or 400 mg twice daily (800 mg daily) depending on local clinical judgement.



Study variables

Patient data collected included demographic, medical history and baseline variables, such as features related to hepatic disease and its decompensations and cardiovascular comorbidities (AHT, diabetes mellitus, peripheral vasculopathy or ischemic cardiopathy). Regarding the HCC, baseline variables such as date of diagnosis, Barcelona Clinic Liver Cancer (BCLC) stage at the time of diagnosis and previous treatments (surgery, percutaneous ablation or trans-arterial chemoembolization) were recorded. When sorafenib was started, levels of alpha-fetoprotein and Eastern Cooperative Oncology Group (ECOG) performance status (PS) were registered. The starting date of sorafenib treatment was recorded, as were the doses administered over the course of the therapy. Sorafenib-related adverse events (AE), including hand–foot skin reaction (HFSR), diarrhoea, rash and fatigue were evaluated using the National Cancer Institute Common Terminology Criteria for Adverse Events 4.03. Early presentation of an AE was considered if it appeared during the first month of treatment. Information on whether further dose reductions were required, the date of treatment discontinuation, the cause and the start-day of the second line treatment (if administered) was recorded. Overall survival (OS) was calculated from the day of the first dose of sorafenib to the last day of follow-up or death. The time from sorafenib discontinuation to death was also assessed. In order to see whether training in sorafenib management acquired over the years might improve patient survival and follow up, we analysed OS dividing the patients into two six-year periods according to the start of sorafenib treatment: from 2008 to 2013, and from 2014 to 2019.



Ethical considerations

The study complied with the principles of the Declaration of Helsinki. The Clinical Investigation Ethics Committee of all participating centres reviewed and approved the study with regard to the adequate fulfilment of Good Clinical Practice principles. Confidentiality was preserved in agreement with current Spanish legislation on data protection (1999). Data confidentiality was carefully preserved. Each hospital included in the study was assigned a code, which was used to identify each patient registered. The principal investigators at each centre had a separate list that was not accessible to other investigators, in which these codes were related to each patient’s clinical history number. Once the data were recorded, those clinical history numbers were dissociated from the initially assigned code. The need for informed consent was waived due to the retrospective and observational nature of the study, and because patients had advanced HCC whose treatment would have been the same regardless of whether the patients were included in the study.



Statistical analysis

Continuous data were presented as medians and interquartile intervals [IQR: percentile 25th – 75th], and categorical data as frequencies and percentages. Time-to-event variables were described with median times and 95% confidence intervals (95% CI), calculated using the Kaplan-Meier method, and compared using a log-rank test. The balance between groups (initial sorafenib dosage of 400mg vs 800mg and initiation of sorafenib treatment <2013 vs ≥2013) was assessed using standardized mean differences (STD). STD >10% was considered unbalanced.

The level of significance was set at two-sided 5%. All calculations and analysis were performed with SAS 9.4 software (SAS Institute, Cary, NC, USA).




Results


Baseline characteristics of the study population

A total of 206 patients aged 75 or older attended at the 11 participating centres from January 2008 to December 2019 were included in the study. Baseline characteristics of the study population are represented in Table 1. The median age was 77.9 [IQR 76.3-80] years, and 147 (71.4%) were men. The main baseline comorbidity was AHT, recorded in 130 (63.7%), Most patients (191, 92.7%) had liver cirrhosis and the main aetiology was chronic hepatitis C, in 116 (60.7%). A group of 15 non-cirrhotic patients (7.3%), most with a diagnosis of non-alcoholic fatty liver disease, were also diagnosed with HCC. Regarding complications of cirrhosis, 46 (23%) presented detectable ascites in abdominal ultrasound (grade 1) without diuretic treatment.


Table 1 | Patient baseline characteristics at initiation of sorafenib.





HCC baseline characteristics of study population

HCC baseline characteristics at the moment of initiating sorafenib are displayed in Table 1. The PS of 127 (63.8%) patients was 0. The BCLC stage at the moment of starting sorafenib was C in 129 patients (62.6%) and B in 75 (36.4%). One hundred and twenty-four patients (60.7%) had a history of previous HCC treatment and none had a history of liver transplant.



Sorafenib treatment and related adverse events

The starting dose was 800mg/day in the majority of patients (84.5%); the lower dose was administered at the discretion of the physician due to renal insufficiency, AHT, intermittent coagulopathy or anticoagulant treatment. Table 2 displays the differences in baseline characteristics between the cohorts of patients regarding starting sorafenib dose. In general, patients receiving 400mg were older and had more comorbidities (diabetes mellitus and AHT).


Table 2 | Population baseline characteristics according to initial sorafenib dose.



The median follow-up from the initiation of sorafenib to discontinuation or death of the patient was 13.4 months [IQR 8-25]. Sorafenib safety profile is displayed in Table 3. During sorafenib treatment, 155 (75.2%) patients developed at least one AE, and 121 (58.7%) within the first 30 days. The most frequent AE were fatigue in 123 (59.7%). Dose adjustment was required in 103 (52.4%) patients with a median time until the first modification of 3.9 months [IQR 1.1-5.2]. Sorafenib was definitively discontinued in 182 (88.3%) patients, almost half of these (84, 46.2%) due to symptom progression. The median overall duration of sorafenib treatment was 5.6 months [IQR 1.9-12.3]: 3.4 months [IQR 1.4 - 16.8] in those with a starting dose of 400mg, and 5.9 months [IQR 2 - 12.2] in those with a starting dose of 800mg (STD 1.5, p value 0.5). During follow-up, 175 (85%) patients died and the median time from treatment discontinuation to death was 5.4 months [IQR 1.6-12.6]. Twenty-two patients (10.7%) were able to initiate second-line treatment. Comparison of treatment duration from 2008 to 2013 (5.2; [IQR 1.5 - 12]) and from 2014 to 2019 (5.6; [IQR2 - 12.9]) did not reveal any significant differences.


Table 3 | Sorafenib treatment characteristics and adverse events.



The descriptive analysis of the development of AE according to initial sorafenib dose and time of occurrence is shown in Table 4. HSFR and diarrhoea were substantially more frequent in the 800mg group than in the 400mg group (76 [43.7%] vs 8 [25.8%] and 43 [24.7%] vs 1 [3.2%] respectively). However, fatigue was higher in the 400mg group (20 [64.5%] vs 103 [59.2%]).


Table 4 | Adverse events according to initial dosage and time of occurrence.





Overall survival and associated factors

The median OS of the whole cohort was 15.4 months [IQR 12.9-18.4]. The univariate analysis is displayed in Table 5. The only prognostic factor related to OS was BCLC stage (Figure 1): OS was significantly longer in patients with BCLC-B stage (18.2 months [95% CI; 12.9-22.5]) than in those with BCLC-C stage (13.6 months [95% CI; 11.7-18.4]) with a p=0.04. There was no statistically significant relation between OS and comorbidities. When dividing the population into three groups according to age (≥75-80 years, >80-85 years and ≥85 years), there were no significant differences in median OS (Table 5).


Table 5 | Prognostic factors related to overall survival.






Figure 1 | Survival plot by BCLC stage.



Table 6 describes the differences between the basal characteristics of the cohort according to the period of treatment (2007-2013 and 2014-2019). Significant differences are found in almost all basal characteristics except for certain comorbidities (diabetes mellitus, AHT, and peripheral vasculopathy). OS in the 60 patients who started sorafenib between 2008 and 2013 was 13.3 months [IQR 11.5-17.6], and in the 115 patients who initiated this treatment after January 2013 was 17.4 months [IQR 12.9-21.2], though the differences were not significant (Figure 2).


Table 6 | Population baseline characteristics at sorafenib initiation according to period of treatment.






Figure 2 | Survival plot by year of sorafenib initiation.






Discussion

A number of publications have explored the impact of age and initial sorafenib dose on outcomes in HCC patients (9, 15, 17–19). However, our study is the first to use STD analysis to establish whether there were significant baseline differences in elderly HCC patients in terms of initial sorafenib dose and treatment period that might account for the differences in OS reported in the literature.

Patient characterization is a key factor in the discussion of the treatment options for HCC. In our cohort, the patients who initiated treatment with a lower dose of sorafenib (15%) presented more comorbidities (diabetes, AHT, ischemic cardiopathy and peripheral vasculopathy) than those who started at full-dose. This information reflects the presence of two different profiles of elderly patients who may be candidates for systemic treatments. Overall, 63.7% of all elderly patients had a history of AHT but this proportion differed significantly between the groups (74.2% in low-dose and 62.2% in full-dose; STD: 26). The same pattern was observed with the ECOG-PS>0 (low-dose: 45.2% vs full-dose: 34.7%; STD: 38.2). These data show that elderly patients with a lower dose from the beginning present an unfavourable profile that may be associated with a higher incidence of AE and cirrhosis complications. An important information for the analysis would have been to have the number of medications taken by each patient. This data was taken into account when making decisions by the clinician individually in each patient. Normally the number of comorbidities is associated with the number of medications. Unfortunately, these data were not included in the database that it was created, so it cannot be analyzed individually. In the IMBRAVE trial, the rate of patients who developed AHT under sorafenib and atezolizumab-bevazizumab was 24.4 and 29.8% (for any grade) and 12.2 and 15.2% (for grade 3-4), respectively (1). Regarding the rate of fatigue in patients treated with sorafenib and atezolizumab-bevazizumab, it was 18.6 and 20.4% for any grade, and 3.2 and 2.4% for grade 3-4. Nevertheless, this trial did not consider safety as a primary or secondary end-point and elderly patients were not adequately represented, since the median age was 66 (IQR: 59–71) in the sorafenib cohort and 64 (IQR: 56–71) in the atezolizumab-bevazizumab cohort. Our study did not find any differences in terms of AE profile under sorafenib in this elderly population, but this issue must be analyzed in elderly patients treated with atezolizumab-bevazizumab where the most frequent related AE are AHT and fatigue.

In our study HSFR (43.7 and 25.8%) and diarrhoea (24.7 and 3.2%) were more frequently reported with full-dose than with low-dose sorafenib, but fatigue was more frequent in the low-dose group (64.5% vs 59.2%). However, these results should be considered as descriptive because the cohorts differed significantly in most baseline characteristics related to prognosis.

Our study did not have a control cohort of younger patients, this point being a limitation of our study. Some studies consider 70 years to consider patients as elderly. One limitation of our study is not having included patients between the ages of 70-74. Several retrospective studies (albeit with small samples) have previously ruled out differences in tolerability between groups with HCC of different ages (6, 7, 12, 13, 19, 20). Only one small retrospective study reported more AE (bleeding) in patients over 75 years old due to a greater exposure to antithrombotic drugs, and also a higher rate of treatment interruption in this subgroup due to AE (15). During the sorafenib era, there was a tendency to administer a lower starting dose in the elderly in order to avoid severe AE and complications. However, in the setting of atezo-beva dose adjustment is not possible and therefore a delay strategy has to be considered. This issue is an unmet need and should be addressed separately. Morimoto et al. (17) compared patients who initiated sorafenib treatment with half doses or standard doses. The logistic regression showed that older patients were frequently selected to receive half doses, associated with less severe AE but similar OS. In our study only 15% of patients started at half dosage so it was not possible to establish differences in OS. Dose adjustment during treatment was needed in half of the patients, mainly in the first four months. Edeline and Williet et al. support tapering off sorafenib dosage in the elderly from the beginning, especially in those >80 years, since two thirds of their patients of this age experienced grade IV AE, which in turn increased the discontinuation rate (9, 15). Tovoli et al. also found that tailoring dosage on an individualized basis in response to AE, lengthened treatment duration, increased the cumulative dose and improved OS (18). In contrast, in a cohort of 792 patients Hajiev et al. reported that a starting dose of 800mg vs 400mg a day did not modify OS in either elderly or non-elderly patients (19). So the question of whether the starting dose should be adjusted in the elderly with comorbidities from the beginning remains unanswered.

The OS in this study (15.4 months) is higher than that recorded in the largest multicentre international cohort study of patients aged 75 years or more (19), which reported an OS of 7.3 months without any differences with respect to patients below this age. The shorter survival in this international study could be due to the inclusion of an unspecified proportion of BCLC-D patients, who in our area were not administered sorafenib. In the observational studies published so far (6, 7, 12, 13, 15, 20–24) median OS differs significantly across the treatment centres in different countries, ranging from a low of 5.8 months (95% CI: 4.4-7.2) in South Korea to a high of 14.3 months in Japan (95% CI: 9.2-19.4). None of these studies found differences in OS in the elderly in comparison with the youngest, even if a higher threshold of age (80 and 85 years old) was considered (6, 7, 20). Similarly, the median OS in the present study is still higher than in the populations in those studies regardless of age. This difference is at least partially explained by the patient selection. The policy in Catalonia is more restrictive in terms of the patient’s liver function, and also because the decision to start treatment in older people may have been influenced by the general condition and frailty of the patient.

Raoul et al. (25) analysed outcomes in two different treatment periods (2007-2012 vs 2013-2017) to evaluate the impact of the physicians’ learning curve on patients’ outcomes, and found OS to be significantly longer in the second period. In the present study OS was similar in the two populations, although it was higher in the second period. Raoul et al. estimated the differences between baseline characteristics using p values rather than STD, as we did in our study; there were also significant differences between the populations in terms of BCLC stage, as they included 173 patients (92%) with BCLC-C stage while we included 129 patients (63%) with BCLC-C. Although the longer OS in both studies may reflect the incorporation of second- or third-line treatment into the HCC landscape, only 22 patients started second-line treatment in our study. Second- and third- line options were introduced in Spain in 2017, but they are still not widely available.

The main limitation of our study is its retrospective design. The physician’s subjective interpretation of the patient’s frailty is essential for deciding the dose to be administered in advanced HCC in the elderly. Using frailty scales from the beginning would help to assess all patients with HCC who are candidates for systemic treatment. In our study, the fact that the acceptance or rejection of frail patients for systemic treatment depended on the physician’s clinical judgement may have introduced a selection bias and may have been one of the reasons why the OS of our cohort was longer. These results may prompt the thought that perhaps other patients who were left untreated due to frailty might have benefited from therapy. Other limitation of the study is the lack of younger control group to analyze the results. It could be interesting to apply the same analysis of STD in this population to compare survival and adverse events. As mentioned before, we defined two groups in elderly patients depending on initial dose related to comorbidities and ECOG. Future prospective researches could be in this way in all population treated with systemic therapy.

Our study reinforces the idea that even though advanced age and comorbidity are intrinsic factors in elderly HCC, these factors should not bar elderly patients from receiving systemic treatment. Rather, elderly patients should be considered as a special population. This study has identified certain confounding factors related to the patient profile that may have a strong bearing on physicians’ decisions regarding the initiation of systemic treatment. Prospective studies in clinical practice are needed to identify predictors of tolerability, and also to address the issue of dose adjustment in this subgroup of patients.

In conclusion, this is the first study to show significant baseline differences in elderly HCC patients according to initial sorafenib dose and treatment period. It has also characterized two groups of patients on the basis of their comorbidity profile. Therefore, our data can be considered as a reference for defining the profile of elderly HCC patients who are candidates for atezolizumab-bevacizumab as first-line treatment.
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OEBPS/Images/table6.jpg
Parameter All 2008-2013 22014 STD" (%)

Patients, n 206 60 146
Age (years), median [1QR?] 77.9 [76.3 - 80] 77.1 [76 - 78.8] 782 (763 - 80.2] 16.0
Gender (male), n (%) 147 (71.4) 36 (60) 111 (76) 34.9
Cirrhosis, n (%) 191 (92.7) 58 (96.7) 133 (91.1) 234
Cirrhosis aetiology, n (%) 70.1
HCV? 116 (60.7) 6 (79.3) 70 (52.6)
Alcohol 28 (14.7) 3(52) 25 (18.8)
NAFLD* 18 (9.4) 2(3.4) 16 (12)
Alcohol + HCV 13 (6.8) 3(5.2) 10 (7.5)
Others 8 (4.2) 0(0) 8(6)
HBV® 5(26) 2(3.4) 3(23)
Alcohol + HBV 3 (1.6) 2(3.4) 1(0.8)
Comorbidities, n (%)
AHT 130 (63.7) 37 (63.8) 93 (63.7) 0.2
Diabetes mellitus 78 (38.2) 21 (36.2) 57 (39) 59
Ischemic cardiopathy 15 (7.4) 2(35) 13 (8.9) 22.5
Peripheral vasculopathy 8(3.9) 3(5.3) 5(34) 9.0
Prior history of cirrhosis decompensations
Variceal haemorrhage, n (%) 6(3) 3 (5.4) 3(2.1) 17.5
Ascites, n(%)
Grade 1 46 (23) 17 (31.5) 29 (19.9) 26.8
No 154 (77) 37 (68.5) 117 (80.1)
Prior HCC® treatment, n (%)
Surgical resection 20 (10.1) 4 (7.1) 16 (11.3) 14.3
Radiofrequency ablation 54 (26.6) 12 (21.1) 42 (28.8) 17.9
Chemoembolization 91 (45) 31 (54.4) 60 (41.4) 26.3
ECOG-PS’, n (%) 22.6
0 127 (63.8) 36 (67.9) 91 (62.3)
1 70 (35.2) 17 (32.1) 53 (36.3)
2 2(1) 0 (0) 2 (14)
BCLC® stage, n (%) 18.2
A 2(1) 0(0) 2(14)
B 75 (36.4) 20 (33.3) 55 (37.7)
¢} 129 (62.6) 40 (66.7) 89 (61)
Alpha-fetoprotein (ng/mL), median [IQR] 17.9 [5.4 - 229] 44.9 [129 - 673] 13.9 [4.3 - 203.9] 9.3

1. Standardized mean differences; 2. Interquartile range; 3. Chronic hepatitis C infection; 4. Non-alcoholic fatty liver disease; 5. Chronic hepatitis B infection; 6. Hepatocellular carcinoma; 7.
Eastern Cooperative Oncology Group performance status; 8. Barcelona Liver Cancer Clinic. Missing values: Diabetes mellitus (n=2), AHT (n=2), Ischemic cardiopathy (n=3), Peripheral
vasculopathy (n=3), Variceal haemorrhage (n=5), Ascites (n=6). Surgical resection (n=8), percutaneous treatment n=3), Chemoembolization (n=4), ECOG-PS (n=7). The values in bold
were considered unbalanced (STD>10).
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Parameter All 400mg 800mg STD (%)"

Patients, n 205* 31 174
Age (years), median [1QR?] 779 [76.3 - 80] 792 [77.5 - 80.9] 77.7 [76.2 - 79.7] 30.2
Gender (male), n (%) 146 (71.2) 21 (67.7) 125 (71.8) 8.9
Cirrhosis, n (%) 190 (92.7) 27 (87.1) 163 (93.7) 22.5
Cirrhosis aetiology, n (%) 41.3
HCV? 116 (61.1) 17 (63) 99 (60.7)
Alcohol 28 (14.7) 5 (18.5) 23 (14.1)
NAFLD' 18 (9.5) 1(37) 17 (104)
Alcohol + HCV 13 (6.8) 2(74) 11 (6.7)
Others 8(42) 2(74) 6(3.7)
HBV 4(2.1) 0 (0) 4(25)
Alcohol + HBV® 3(1.6) 0(0) 3(18)
Comorbidities, n (%)
Diabetes Mellitus 78 (38.4) 16 (51.6) 62 (36) 31.8
AHT 130 (64) 23 (74.2) 107 (62.2) 26
Ischemic cardiopathy 15 (7.4) 1(32) 14 (8.2) 21.5
Peripheral vasculopathy 8 (4) 2 (6.5) 6 (3.5) 13.6
Prior history of cirrhosis decompensations
Variceal haemorrhage, n (%) 6(3) 1(32) 5(3) 15
Ascites, n(%)
Grade 1 46 (23.1) 1(3.2) 45 (26.8) 69.9
No 153 (76.9) 30 (96.8) 123 (73.2)
Prior HCC® treatment, n (%)
Surgical resection 20 (10.2) 4 (12.9) 16 (9.6) 10.3
Radiofrequency ablation 54 (26.7) 3(9.7) 51 (29.8) 523
Chemoembolization 91 (45.3) 14 (45.2) 77 (45.3) 0.3
ECOG-PS’, n (%) 382
0 126 (63.6) 17 (54.8) 109 (65.3)
1 70 (35.4) 12 (38.7) 58 (34.7)
2 2(1) 2(6.5) 0(0)
BCLC® stage, n (%) 245
A 1(05) 0(0) 1(0.6)
B 75 (36.6) 9 (29) 66 (37.9)
C 129 (62.9) 22 (71) 107 (61.5)
Alphafetoprotein (ng/mL), median [IQR] 17 [54 - 229] 19 [49 - 182] 17 [5.8 - 270] 24.2

1. Standardized mean differences; 2. Interquartile range; 3. Chronic hepatitis C infection; 4. Non-alcoholic fatty liver disease; 5. Chronic hepatitis B infection; 6. Hepatocellular carcinoma; 7.
Eastern Cooperative Oncology Group performance status; 8. Barcelona Liver Cancer Clinic. Missing values: Diabetes Mellitus (n=2), AHT (n=2), Ischemic cardiopathy (n=3), Peripheral
vasculopathy (n=3), Variceal haemorrhage (n=5), Ascites (n=6). Surgical resection (n=8), percutaneous treatment n=3), Chemoembolization (n=4), ECOG-PS (n=7). A patient with an
initial dosage of 600mg was excluded from the analysis. The values in bold were considered unbalanced (STD>10).
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Initial sorafenib dosage (mg). N (%)

Development of AE', n (%) 400 800
HFSR? No 23 (74.2) 98 (56.3)
Yes 8 (25.8) 76 (43.7)
Diarrhoea No 30 (96.8) 131 (75.3)
Yes 1(32) 43 (24.7)
Fatigue No 11 (35.5) 71 (40.8)
Yes 20 (64.5) 103 (59.2)

1. Adverse events; 2. Hand-foot skin reaction. One patient started with 600mg daily and
was excluded from the table.
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Fatigue
Development of early AE, n(%)
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Diarrhoea

Fatigue
Sorafenib treatment duration (months), median [IQR?]
Need for sorafenib dose adjustment, n(%)
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Reason for sorafenib discontinuation, n(%)

Symptomatic progression

Adverse events

Radiological progression

Others
Second-line treatment, n(%)

Regorafenib

Cabozantinib

Nivolumab

Clinical trial

Others
Death, n(%)

Time from discontinuation to death (months), median [IQR]

1. Adverse event; 2. Hand-foot skin reaction; 3. Interquartile range.

N= 206

155 (75.2)
84 (40.8)
44 (214)
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Age (years), median [IQR]"
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Cirrhosis aetiology, n (%)
HCV?
Alcohol
NAFLD?
Alcohol + HCV
Others
HBV*
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Comorbidities, n (%)
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Ischemic cardiopathy

Peripheral vasculopathy

Prior history of cirrhosis decompensations

Variceal haemorrhage, n (%)
Ascites, n(%)

Grade I
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Prior HCC® treatment, n (%)*

Surgical resection

Percutaneous treatment

Chemoembolization
ECOG-PS’, n (%)

0

1

2
BCLC’ stage, n (%)

A*

B

C
AFP® (ng/mL), median [IQR]
Bilirubin (mg/dL), median [IQR]
INR’, median [IQR]
Albumin (g/L), median [IQR]
Initial sorafenib dose (mg), n(%)

400

600

800

N= 206

77.9 [76.3 - 80]
147 (71.4)

191 (92.7)
15 (7.3)

116 (60.7)
28 (14.7)
18 (9.4)
13 (6.8)
8 (42)
5(26)
3(16)

130 (63.7)
78 (38.2)
15 (7.4)
8(3.9)
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20 (10.1)
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17.9 [5.4 - 229]
1108 -3.1]
L1[1-14]
39.1 (36 - 42]

31 (15)
1(0.5)
174 (84.5)

1. Interquartile range; 2. Chronic hepatitis C infection; 3.Non-alcoholic fatty liver disease;
4. Chronic hepatitis B infection. Missing values: Diabetes Mellitus (n=2), AHT (n=2),
Ischemic cardiopathy (n=3), Peripheral vasculopathy (n=3), Variceal haemorrhage (n=5),
Ascites (n=6). 5.Hepatocellular carcinoma; 6. Eastern Cooperative Oncology Group
performance status; 7. Barcelona Liver Cancer Clinic; 8. Alpha-fetoprotein; 9.
International Normalized Ratio. * 2 BCLC-A: 1 treatment migration, 1 not available
reason, Missing values: surgical resection (n=8), percutaneous treatment (n=3),
Chemoembolization (n=4), ECOG-PS (n=7).*Regarding history prior to HCC
treatment, some patients received more than one alternative during follow-up.
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