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Abstract
Background European, US, Asian and Korean treatment guidelines all recommend sorafenib as first-line systemic therapy 
in patients with hepatocellular carcinoma (HCC). However, due to the emergence of several new treatments, post-sorafenib 
treatment patterns in real-world clinical practice are less well understood.
Objective This study aimed to characterize current treatment patterns and healthcare resource utilization (HRU) in patients 
with HCC following the failure of first-line sorafenib in a real-world setting in Korea.
Patients and methods A chart review was conducted in 127 HCC patients who received systemic therapy or best supportive 
care following failure of first-line systemic treatment with sorafenib (2016–2018). Anonymized data on patient characteristics, 
treatment patterns, and survival were abstracted by 37 physicians in Korea.
Results The mean (range) age of patients was 60 (37–79) years; 63 patients had low alpha-fetoprotein (AFP < 400 ng/
mL), 64 patients had high alpha-fetoprotein (AFP ≥ 400 ng/mL). Post-sorafenib, 64 (50%) patients had systemic therapy. 
Regorafenib, used by 54 (84%) patients in second-line, and nivolumab monotherapy, by ten (56%) patients in third-line, 
were the most common therapies. Hepatologist visits and hospitalizations, at an average rate of 6.89 (95% CI 6.37–7.45) 
and 2.24 (95% CI 1.95–2.57) per patient-year, respectively, were the key contributors of HRU. The median overall survival 
(95% CI) from discontinuation of sorafenib was 13.0 (9.8–20.7), 6.5 (5.0–9.5) and 9.5 (6.7–12.3) months in the low AFP, 
high AFP and overall group, respectively.
Conclusion This real-world evidence research on treatment patterns reflected current clinical guidelines and highlighted fast 
progressing nature and continuing high mortality in HCC, especially among the high AFP group, underlying a need for new 
treatments that can lengthen survival. Results from this real-world chart review, together with existing clinical trial data, can 
inform future evaluations of new HCC treatments that estimate their health economic impact in Korea.
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Key Points 

Regorafenib, used by 84% of patients in second-line 
treatment, and nivolumab monotherapy, used by 56% of 
patients in third-line treatment, were the most common 
therapies.

Despite the observed evolving treatment patterns, results 
highlighted the rapidly progressing nature of HCC in 
terms of increase in median AFP level of 246 ng/mL 
from the time of HCC diagnosis to 400 ng/mL post-
sorafenib treatment.

Hepatologist visits and hospitalizations were the key 
contributors of HRU. The median overall survival 
from discontinuation of sorafenib was 13.0, 6.5 and 9.5 
months in the low AFP, high AFP and overall group, 
respectively.

1 Introduction

Cancer is one of the primary public health concerns in 
South Korea and it is expected that the burden due to cancer 
will continue to grow with the ageing population. Cancer 
accounts for one in four deaths in Korea [1]. The economic 
burden of cancer in Korea almost doubled between 2000 and 
2010, placing significant financial burden on government 
and patients [2].

Eastern Asia experiences the highest incidence and 
mortality of liver cancer worldwide [3]. HCC accounts for 
approximately 90% of all liver cancer cases [4]. In South 
Korea and other Asian countries, the predominant cause of 
HCC is hepatitis B virus (HBV), reported in around 62–75% 
of cases [5]. Alcohol consumption, obesity, type 2 diabetes 
and hepatitis C virus (HCV) are also acknowledged as eleva-
tors of HCC risk. The number of people in Korea living with 
liver cancer (prevalent cases) was estimated to be 61,290 
at the end of 2015, with 15,757 new cases of liver cancer 
and 11,311 deaths during the year [1]. Although the inci-
dence has been decreasing since the mid-1990s and 5-year 
relative survival is improving (10.7% of cases diagnosed 
in 1993–1995 compared with 33.6% of those diagnosed in 
2011–2015), liver cancer remains the second highest cause 
of cancer-related deaths [1] and median overall survival 
(mOS) is only 28.4 months [6].

European, US, Asian and Korean treatment guidelines all 
recommend sorafenib as first-line systemic therapy [4, 7–10]. 
The 2014 Korean guidelines recommend cytotoxic chemother-
apy following sorafenib for patients with advanced tumours 
with well-preserved liver function. However, after the emer-
gence of several promising new treatments, the 2018 Korean 

guidelines include regorafenib, nivolumab, ramucirumab and 
cabozantinib. The recently updated AASLD, NCCN, EASL 
and KLCA guidelines also recommend lenvatinib as first-line 
treatment. Additionally, NCCN added atezolizumab + beva-
cizumab as a first-line option, and lenvatinib and nivolumab + 
ipilimumab as second-line options. The US guidelines recom-
mend regorafenib, nivolumab, ramucirumab or cabozantinib 
following sorafenib, but the Asian and European guidelines are 
more cautious and are awaiting phase 3 data before expanding 
second-line (post-sorafenib) therapy recommendations beyond 
regorafenib. Ramucirumab has also been shown to prolong 
overall survival in a confirmatory phase 3 trial of patients with 
advanced HCC and elevated alpha-fetoprotein (AFP ≥ 400 ng/
mL) following sorafenib [11] .

The purpose of this research was to characterize current 
treatment patterns and HRU observed amongst patients with 
HCC following the failure of sorafenib in a real-world set-
ting in Korea.

Specifically, the primary objective was to describe and 
understand the treatment patterns in HCC following fail-
ure of sorafenib, presented as the most common systemic 
therapies.

Secondary objectives included the description of patient 
demographic and disease characteristics as well as treatment 
regimens initiated after the HCC diagnosis, with a focus 
on the use of systemic therapy and reasons for treatment 
selection/discontinuation. The estimation of the frequency 
of pre-specified key grade 3 or higher adverse events and 
disease complications of treatment options aimed to capture 
those most relevant to HCC patients, including hypertension, 
hand–foot skin reaction, fatigue/asthenia, diarrhea, internal 
bleeding, thrombocytopenia, increased alanine aminotrans-
ferase (AST) and increased aspartate aminotransferase 
(ALT). The study also aimed to estimate the proportion of 
patients who have AFP ≥ 400 ng/mL following sorafenib 
treatment (at time of commencement of first post-sorafenib 
therapy), and compare study results across patients above 
(high AFP group) and below (low AFP group) this level.

Finally, a further important objective was to describe total 
and average monthly healthcare service utilization by care 
setting and by HCC severity based on AFP level, and, as 
such, fill a gap in data required to inform estimation of the 
current economic impact of HCC in Korea.

2  Materials and Methods

2.1  Study Design

A retrospective chart review was conducted in 127 
patients to describe treatment patterns for HCC, clini-
cal outcomes and associated HRU in Korea. The study 
was internet-based and data were collected via an 
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online physician survey. Physicians were asked to report 
anonymized patient-level information on treatments and 
HRU. A total of 37 physicians were recruited from a 
list of hepatologists and oncologists who treat HCC in 
Korea. Each physician reported anonymized data on three 
or four patients. Physicians were asked to identify eligi-
ble patients from those meeting the inclusion/exclusion 
criteria, based on a randomly generated month of birth 
to avoid selection bias, and review those patients’ charts 
to report anonymized patient-level information on treat-
ments and outcomes. No personal-identifying data were 
collected on the forms.

The index event was defined as the date of discontinu-
ation of sorafenib therapy. Information prior to the index 
event (pre-index period) was from the date of initial diag-
nosis of HCC. The observation period for each patient was 
from diagnosis date until date of data abstraction or death, 
whichever occurred earlier.

2.2  Study Population

The target population was patients aged 18 years or more 
with a confirmed diagnosis of HCC who have received 
systemic therapy or best supportive care following failure 
of first-line systemic treatment with sorafenib. Specifi-
cally, inclusion criteria were: adults ≥ 18 years old; con-
firmed diagnosis of HCC; failed first-line systemic treat-
ment with sorafenib between January 2016 and June 2018 
(inclusive); and received at least one systemic therapy 
or best supportive care post-sorafenib. Exclusion criteria 
were: patients who had received liver transplant; patient 
who had participated in a clinical trial for HCC; and those 
with evidence of other prior or concurrent malignancy 
apart from HCC.

2.3  Data and Analytic Methods

The data abstraction form included questions on each 
patient’s demographic characteristics, cancer-directed treat-
ments, supportive-care treatments, clinical outcomes and 
HRU.

Descriptive statistics were used to characterize the sam-
ple and treatment patterns overall and within AFP patient 
groups. Rates per patient-year and 95% confidence intervals 
(CIs) for HRU were evaluated using Poisson models, which 
included an offset of patient follow-up time. Progression-
free and overall survival were assessed using Kaplan–Meier 
methods.

This was a non-comparative study; however, the study 
objectives were assessed separately for patients with low 
alpha-fetoprotein (AFP < 400 ng/mL) and high alpha-feto-
protein (AFP ≥ 400 ng/mL) as tested at the commencement 
of second-line therapy or best supportive care post-sorafenib.

3  Results

3.1  Physician Sample Characteristics

Of the 37 physicians who provided patient data, 25 (68%) 
were hepatologists and 12 (32%) were medical oncolo-
gists. The majority of physicians were from tertiary hospi-
tals (n = 22 [59%]), while the rest of the physicians (n = 15 
[41%]) were from general hospitals. More than half of the 
physicians were based in the Seoul, Gyonggi, Incheon 
region (n = 24 [64.9%]). The median [interquartile range 
(IQR)] time physicians had been practicing in HCC was 15 
(11–17) years, and they reported treating a median (IQR) of 
30 (10–80) patients per month (shown in Table S1, Online 
Supplemental Material (OSM)).

3.2  Patient Sample Characteristics

The mean (SD) age of the 127 patients was 60 (9.5) years 
and ranged from 37 to 79 years. The majority of patients 
were male (81%). Based on vital status reported at data col-
lection, 68% of patients were deceased.

At the time of HCC diagnosis, the majority of patients 
were diagnosed with mUICC Stage IV (A or B) (54%), had 
a BCLC stage of C (51%) and Child Pugh class of A (91%). 
At time of commencement of second-line therapy or best 
supportive care post sorafenib, the 77 (61%) patients had 
an Eastern Clinical Oncology Group (ECOG) performance 
status (PS) of 1, and 79% and 50% had extrahepatic spread 
and macrovascular invasion, respectively. Among patients 
with extrahepatic spread the main organs involved included 
the lungs (67%), bones (39%) and lymph nodes (28%).

The number of patients with AFP < 400  ng/mL and 
≥ 400 ng/mL at commencement of second-line therapy or 
best supportive care post sorafenib therapy was split evenly, 
with 63 and 64 patients within each group, respectively 
(shown in Table 1).

3.3  HCC Systemic Treatment Patterns

The median (IQR) time from HCC diagnosis to the start of 
sorafenib treatment was 4 (1–44) weeks, and the median 
(IQR) duration of treatment was 17 (10–26) weeks. The 
main reason for sorafenib treatment discontinuation was dis-
ease progression (88%). For the high AFP group the median 
time from HCC diagnosis to start of sorafenib treatment was 
lower than the low AFP group, 2.4 weeks versus 14 weeks, 
respectively (shown in Table 2).

Post sorafenib, 64 (50%) patients had systemic therapy, 
with the treatment percentage higher in the low AFP (57%) 
compared to the high AFP (44%) group. The most com-
mon reasons for second-line systemic therapy selection 
post sorafenib were: well preserved liver function (80%), 
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Table 1  Patient characteristics

AFP alpha-fetoprotein, ECOG Eastern Cooperation Oncology Group, HCC hepatocellular cancer, INR international normalized ratio, IQR inter-
quartile range, mUICC modified Union for International Cancer Control, n number of subjects, SD standard deviation
a Patient age at date of data abstraction, or for deceased patients, age at death

Characteristics Total (N = 127) AFP < 400 ng/mL
(N = 63)

AFP ≥ 400 ng/mL
(N = 64)

Age (years)a

 Mean (SD) 60.2 (9.48) 61.6 (9.36) 58.8 (9.45)
 Range 37–79 42–75 37–79

Other characteristics, n (%)
 Male 103 (81.1) 53 (84.1) 50 (78.1)
 Vital status: deceased at time of data abstraction 79 (68.1) 32 (58.2) 47 (77.0)

HCC  aetiologyb, n (%)
 Hepatitis B virus (HBV) 90 (71.4) 43 (69.4) 47 (73.4)
 Hepatitis C virus (HCV) 16 (12.7) 11 (17.7) 5 (7.8)
 Alcohol use 28 (22.2) 12 (19.4) 16 (25.0)
 Non-alcoholic fatty liver disease 2 (1.6) 2 (3.2) 0 (0.0)
 Other 1 (0.8) 1 (1.6) 0 (0.0)
 Do not know 1 1 0

mUICC stage at HCC diagnosis, n (%)
 Stage I A 2 (1.6) 2 (3.2) 0 (0.0)
 Stage II 24 (18.9) 18 (28.6) 6 (9.4)
 Stage III A 17 (13.4) 8 (12.7) 9 (14.1)
 Stage III B 15 (11.8) 8 (12.7) 7 (10.9)
 Stage IV A 35 (27.6) 13 (20.6) 22 (34.4)
 Stage IV B 34 (26.8) 14 (22.2) 20 (31.3)

Barcelona clinic liver cancer, n (%)
 O 1 (0.8) 0 (0.0) 1 (1.6)
 A 25 (20.0) 19 (30.2) 6 (9.7)
 B 25 (20.0) 13 (20.6) 12 (19.4)
 C 64 (51.2) 28 (44.4) 36 (58.1)
 D 10 (8.0) 3 (4.8) 7 (11.3)
 Do not know 2 0 2

Child Pugh class, n (%)
 A 115 (90.6) 54 (85.7) 61 (95.3)
 B 12 (9.4) 9 (14.3) 3 (4.7)

AFP level at diagnosis of HCC (ng/mL), median (IQR) 246 (50–530) 66 (21–224) 470 (280–2580)
Mean (SD) 3337 (11,738.0) 138 (168.0) 6384 (15,866.8)
At time of commencement of second-line therapy or best supportive care post-sorafenib
 ECOG score, n (%)

  0 18 (14.2) 12 (19.0) 6 (9.4)
  1 77 (60.6) 37 (58.7) 40 (62.5)
  2 + 32 (25.2) 14 (22.2) 18 (28.1)

 Prognostic  factorsb, n (%)
  Extrahepatic spread 99 (78.6) 51 (81.0) 48 (76.2)
  Macrovascular invasion 63 (50.0) 22 (34.9) 41 (65.1)

 Organs  involvedb,c, n (%)
  Bone 39 (39.4) 22 (43.1) 17 (35.4)
  Lung 66 (66.7) 28 (54.9) 38 (79.2)
  Lymph node 28 (28.3) 13 (25.5) 15 (31.3)

 Liver function biomarkers
  AFP level (ng/mL), median (IQR) 400 (158–887) 158 (20–250) 883 (567–2673)
  Mean (SD) 4334 (14,855.6) 149 (117.6) 8452 (20,164.9)
  Bilirubin (mg/dL), mean (SD) 1.73 (1.178) 1.56 (0.867) 1.90 (1.411)
  Serum albumin (g/dL), mean (SD) 3.50 (0.602) 3.50 (0.589) 3.50 (0.620)
  INR, mean (SD) 1.24 (0.267) 1.26 (0.291) 1.23 (0.239)
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and/or good performance status (70%), and/or extent of 
macrovascular invasion/extent of metastatic disease (50%). 
Regorafenib, used by 54 (84%) patients in second-line treat-
ment, and nivolumab monotherapy, by ten (56%) patients 
in third-line treatment, were the most common therapies. 
The other treatments used in third line were chemotherapy 
(17%), lenvatinib (17%) and regorafenib (11%; shown in 
Table 3).

3.4  Adverse Events

A total of 39 (61%) of patients had at least one grade 3 
or higher adverse event of interest (including hypertension, 
hand–foot skin reaction, asthenia/fatigue, diarrhoea, inter-
nal bleeding, thrombocytopenia, increased AST, increased 
ALT) during second-line therapy. The most common grade 
3 or higher adverse events during second-line therapy, post 
sorafenib, were: asthenia/fatigue (48%), hand–foot skin reac-
tion (36%) and diarrhoea (23%; shown in Table 4).

3.5  HCC Palliative/Supportive Care Treatments

More than half of the total patient sample accessed pallia-
tive and supportive care treatment post-sorafenib, includ-
ing pain medications (85%), diuretic agents (63%), albumin 
supplements (59%), nutritional support (59%) and antiviral 
treatment (55%). The high AFP group generally had a higher 
level of palliative and supportive care treatment compared 
to the low AFP group (shown in Table 5).

3.6  Health‑Resource Utilization

Hepatologist and oncologist visits, at an average rate of 
6.9 (95% CI 6.4–7.4) and 4.7 (95% CI 4.3–5.2) visits per 
patient-year, respectively, chest X-rays at a rate of 7.2 (95% 
CI 6.6–7.8) per patient-year, tumour markers at a rate of 5.9 
(95% CI 5.4–6.5) per patient-year, CT scan at a rate of 4.2 
(95% CI 3.8–4.6) per patient-year, blood transfusions at a 
rate of 2.7 (95% CI 2.4–3.1) per patient-year, and hospitali-
zations at a rate of 2.2 (95% CI 2.0–2.6) per patient-year, and 
a mean (SD) length of stay of 9.7 (7.46) days per hospitali-
zation, were the key drivers of health-resource utilization. 
HRU was generally higher in the high AFP group compared 
to the low AFP group (shown in Table 6).

3.7  Survival

The median (IQR) follow-up time for patients was 7.6 
(3.8–12.5) months overall, 5.9 (3.9–11.7) months in the 
high AFP group and 10.6 (3.4–12.9) months in the low AFP 
group.

The median progression-free survival (mPFS), defined 
as the time from second-line therapy initiation to disease 
progression, death or commencement of the next line 
of therapy, whichever was earlier, was 4.1 months (95% 
CI 2.8, 7.4). The mPFS was longer in the low AFP level 
group compared to the high APF group, 6.7 months (95% 
CI 2.8–10.4) versus 3.0 months (95% CI 2.1–5.8) respec-
tively. PFS at 6 months was 41.7% (95% CI 29.4–53.6). 
PFS at 6 months was higher in the low AFP level group 
(50.0%) compared to the high APF group (31.4%). Of 
the 64 patients who commenced second-line therapy, 50 

b Percentages may add to more than 100% as patients may be counted in more than one category
c Among those with extrahepatic spread

Table 1  (continued)

Table 2  Sorafenib treatment

AFP alpha-fetoprotein, HCC hepatocellular cancer, IQR interquartile range, N number of subjects

Treatment Total
(N = 127)

AFP < 400 ng/mL
(N = 63)

AFP ≥ 400 ng/mL
(N = 64)

Time from HCC diagnosis to sorafenib treatment, weeks
 Median 4.0 14.0 2.4
 IQR 1–44 2–74 1–11

Total duration of treatment, weeks
 Median 17.0 16.0 17.6
 IQR 10–26 10–26 9–26

Reason for discontinuation of treatment, n (%)
 Disease progression 112 (88.2) 57 (90.5) 55 (85.9)
 Toxicity or adverse effect 15 (11.8) 6 (9.5) 9 (14.1)
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(78.1%) had disease progression, ten (15.6%) had second-
line treatment ongoing at the time of data abstraction, and 
four (6.3%) discontinued second-line treatment for other 
reasons (shown in Table 7, Fig. 1a, b).

The overall survival from discontinuation of sorafenib 
treatment at 1  year was 42.7% (95% CI 33.6–51.5). 
Median overall survival from discontinuation of 
sorafenib treatment was 9.5 months (95% CI 6.7–12.3) 

Table 3  Summary of post-sorafenib treatment

AFP alpha-fetoprotein, n number of subjects
a Only the categories in which > 15% patients are included. Percentages may add to more than 100% as patients may be counted in more than one 
category

Treatment Total AFP < 400 ng/mL AFP ≥ 400 ng/mL

Second-line therapy post sorafenib, n (%) (N = 64) (N = 36) (N = 28)
 Regorafenib 54 (84.4) 29 (80.6) 25 (89.3)
 Nivolumab 6 (9.4) 6 (16.7) 0 (0.0)
 Cisplatin + (5-fluorouracil/doxorubicin) 4 (6.3) 1 (2.8) 3 (10.7)

Reasons for selecting second-line  therapya, n (%)
 Well-preserved liver function 51 (79.7) 27 (75.0) 24 (85.7)
 Good performance status 45 (70.3) 23 (63.9) 22 (78.6)
 Extent of macrovascular invasion/extent of metastatic disease 32 (50.0) 22 (61.1) 10 (35.7)

Reasons for discontinuation of second-line  therapya, n (%)
 Disease progression 48 (75.0) 22 (61.1) 26 (92.9)
 Toxicity or adverse effect 12 (18.8) 3 (8.3) 9 (32.1)
 Ongoing at time of data abstraction 10 (15.6) 8 (22.2) 2 (7.1)

Third-line therapy post sorafenib, n (%) (N = 18) (N = 4) ( N = 14)
 Nivolumab 10 (55.6) 1 (25.0) 9 (64.3)
 Cisplatin + 5-fluorouracil 3 (16.7) 0 (0.0) 3 (21.4)
 Lenvatinib 3 (16.7) 2 (50.0) 1 (7.1)
 Regorafenib 2 (11.1) 1 (25.0) 1 (7.1)

Reasons for selecting third-line  therapya, n (%)
 Well-preserved liver function 14 (77.8) 2 (50.0) 12 (85.7)
 Good performance status 10 (55.6) 2 (50.0) 8 (57.1)
 Extent of macrovascular invasion/extent of metastatic disease 7 (38.9) 3 (75.0) 4 (28.6)

Reasons for discontinuation of third-line  therapya, n (%)
 Disease progression 11 (61.1) 1 (25.0) 10 (71.4)
 Death 2 (11.1) 1 (25.0) 1 (7.1)
 Toxicity or adverse effect 2 (11.1) 0 (0.0) 2 (14.3)
 Ongoing at time of data abstraction 4 (22.2) 2 (50.0) 2 (14.3)

Table 4  Most common severe 
adverse events during second-
line therapy post-sorafenib 
treatment (> 10% of patients)

AFP alpha-fetoprotein, ALT alanine aminotransferase, AST aspartate aminotransferase, n number of sub-
jects
Percentages may add to more than 100% as patients may be counted in more than one category

Total
(N = 64)

AFP < 400 ng/mL
(N = 36)

AFP ≥ 400 ng/mL
(N = 28)

Any severe adverse events (grade 3 
or higher), n (%)

39 (60.9) 23 (63.9) 16 (57.1)

 Asthenia/fatigue 31 (48.4) 20 (55.6) 11 (39.3)
 Hand–foot skin reaction 23 (35.9) 14 (38.9) 9 (32.1)
 Diarrhoea 15 (23.4) 7 (19.4) 8 (28.6)
 ALT increase 10 (15.6) 6 (16.7) 4 (14.3)
 AST increase 9 (14.1) 6 (16.7) 3 (10.7)

Thrombocytopenia 7 (10.9) 3 (8.3) 4 (14.3)
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in the total sample, and was higher in the low AFP level 
group (13.0 months) compared to the high APF group 
(6.5 months; shown in Table 7, Fig. 2a, b).

4  Discussion

This study presents a recent (observational period: January 
2016 to July 2019) overview of current treatment patterns 
and HRU in patients with HCC in the real-world setting 

in Korea. Results quantified the rapidly progressing nature 
of HCC in terms of increase in median AFP level from 
the time of HCC diagnosis and post-sorafenib treatment 
(from 246 to 400 ng/mL), particularly in patients in the 
high AFP group (from 470 to 883 ng/mL). The study also 
quantified a large burden of HCC in terms of treatments 
and health resources required, which were consistent with 
the severity of HCC.

The findings also showed that treatment patterns in real-
world practice were relatively uniform and reflected the most 

Table 5  Palliative and 
supportive care treatment 
used by > 30% of patients post 
sorafenib treatment

AFP alpha-fetoprotein, n number of subjects
a Nutritional support consisting of interventions, such as enteral nutrition (EN), parenteral nutrition (PN), 
home artificial nutrition (HAN)

Treatment Total
(N = 127)

AFP < 400 ng/mL
(N = 63)

AFP ≥ 400 ng/mL
(N = 64)

Pain medications (opiate and nono-
piate), n (%)

108 (85.0) 49 (77.8) 59 (92.2)

Diuretic agent, n (%) 80 (63.0) 37 (58.7) 43 (67.2)
Albumin supplement, n (%) 75 (59.1) 39 (61.9) 36 (56.3)
Nutritional  supporta, n (%) 75 (59.1) 35 (55.6) 40 (62.5)
Antiviral treatment, n (%) 70 (55.1) 33 (52.4) 37 (57.8)
Antibiotics, n (%) 57 (44.9) 25 (39.7) 32 (50.0)
Antiemetic drugs, n (%) 52 (40.9) 23 (36.5) 29 (45.3)
Antidiarrheal agents, n (%) 48 (37.8) 27 (42.9) 21 (32.8)
Oxygen, n (%) 42 (33.1) 17 (27.0) 25 (39.1)

Table 6  Healthcare resource 
utilization after diagnosis of 
HCC

AFP alpha-fetoprotein, CI confidence interval, CT computed tomography, MRI magnetic resonance imag-
ing, n number of subjects, PET positron emission tomography, SD standard deviation
a Rates are per subject and per year with Poisson 95% CIs.

Annual rate (95% CI)a

Total
(N = 127)

AFP < 400 ng/mL
(N = 63)

AFP ≥ 400 ng/mL
(N = 64)

Diagnostic and monitoring tests
 Chest X-ray 7.2 (6.6–7.8) 6.6 (5.9–7.4) 7.8 (6.9–8.7)
 Tumour markers 5.9 (5.4–6.5) 5.7 (5.0–6.4) 6.2 (5.4–7.0)
 CT 4.2 (3.8–4.6) 3.8 (3.3–4.4) 4.7 (4.1–5.4)
 MRI 1.0 (0.8–1.2) 0.7 (0.5–1.0) 1.3 (1.0–1.7)
 Bone scan 0.8 (0.6–1.0) 0.9 (0.6–1.2) 0.7 (0.5–1.0)
 Ultrasound 0.8 (0.6–1.0) 0.9 (0.7–1.2) 0.6 (0.4–0.9)
 PET 0.2 (0.2–0.4) 0.2 (0.1–0.4) 0.3 (0.2–0.5)

Office visits
 Hepatologist 6.9 (6.4–7.5) 6.1 (5.4–6.8) 7.8 (7.0–8.7)
 Oncologist 4.7 (4.3–5.2) 4.2 (3.6–4.8) 5.4 (4.7–6.1)
 Nurse 1.0 (0.8–1.2) 1.0 (0.8–1.3) 0.9 (0.7–1.3)

Blood transfusion 2.7 (2.4–3.1) 2.2 (1.8–2.7) 3.3 (2.8–3.9)
Accident and emergency visits 1.1 (0.9–1.3) 1.0 (0.7–1.3) 1.1 (0.9–1.5)
Hospitalization 2.2 (2.0–2.6) 1.9 (1.6–2.3) 2.6 (2.2–3.2)
 Length of stay per hospitalization 

(days, SD)
9.7 (7.46) 9.6 (5.58) 9.8 (8.72)
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Table 7  Progression-free and overall survival post sorafenib treatment

AFP alpha-fetoprotein, CI confidence interval, IQR interquartile range, n number of subjects, OS overall survival, PFS progression-free survival
a Progression is defined as discontinuation of second-line therapy due to disease progression, death or commencement of the next line of therapy

Total AFP < 400 ng/mL AFP ≥ 400 ng/mL

Follow-up, median (IQR) months 7.6 (3.8–12.5) 10.6 (3.4–12.9) 5.9 (3.9–11.7)
Second-line progression-free  survivala (N = 64) (N = 36) (N = 28)
 Progression, n (%) 50 (78.1) 24 (66.7) 26 (92.9)
 Median PFS (95% CI), months 4.1 (2.8–7.4) 6.7 (2.8–10.4) 3.0 (2.0–5.8)
 6-month progression-free survival (95% CI), % 41.7 (29.4–53.6) 50.0 (32.4–65.3) 31.4 (15.4–48.8)

Overall survival from discontinuation of sorafenib (N = 127) (N = 63) (N = 64)
 Death, n (%) 79 (62.2) 32 (50.8) 47 (73.4)
 1-year survival (95% CI), % 42.7 (33.6–51.5) 56.8 (42.9–68.4) 29.6 (18.6–41.5)
 Median OS (95% CI), months 9.5 (6.7–12.3) 13.0 (9.8–20.7) 6.51 (5.0–9.5)

Fig. 1  Progression-free survival post sorafenib treatment. a Overall group. b Low and high AFP group. AFP alpha-fetoprotein, CI confidence 
interval, PFS progression-free survival

Fig. 2  Overall survival post sorafenib treatment. a Overall group. b Low and high AFP group. AFP alpha-fetoprotein, CI confidence interval, OS 
overall survival
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recent 2018 Korean guidelines, which include regorafenib 
and nivolumab. Chemotherapy use was very limited [12–15]. 
Only 50% of patients used systemic therapy post-sorafenib.

These results had some similarities and differences com-
pared to other recent studies from outside of Korea. While 
the chart review showed that half of the patients went on 
to receive second-line treatment, recent US studies showed 
much lower rates, varying between 11 and 17% [12, 14, 16]. 
On the other hand, a European study showed a higher rate 
of second-line treatment of between 70 and 74% across sub-
groups based on AFP level [13]. The rate of regorafenib 
use differed across recently published studies from 17% 
[14] to 88% [15], with the latter being similar to the chart 
review finding of 84% second-line regorafenib use in Korea. 
The low utilization of chemotherapy in third-line treatment 
(17%) in Korea based on our chart review was higher than 
the rates the recent European study reported between 1 and 
16% across low and high AFP groups, respectively [13]. 
However, the less recent claims analysis in the USA, which 
assessed 2438 HCC patients between 2010 and mid-2017, 
showed that the three most common second-line therapy 
regimens were sorafenib (25%), doxorubicin (18%) and 
capecitabine (9%), suggesting higher chemotherapy use [16]. 
These differences across countries may reflect geographic 
variations in disease management and/or the availability of 
therapeutic options at the time of the data collection period 
of each study.

The patient population from the chart review had com-
parable baseline characteristics reported for the East Asian 
sub-group of the REACH study [17]. For example, the 
median age of all patients in the chart review was 60 years, 
compared to 59 years (placebo arm) and 61 years (ramu-
cirumab arm) in the East Asian sub-group of the REACH 
study. Patient characteristics were also similar in terms of 
proportion of patients with high AFP level (50.4% [chart 
review] vs. 57.9% [REACH placebo arm] and 52.4% 
[REACH ramucirumab arm]), and extrahepatic spread 
presence (78.6% [chart review] vs. 81.0% [REACH placebo 
arm] and 77.8% [REACH ramucirumab arm]). However, by 
defined inclusion criteria, the ECOG PS score distribution 
was different as the chart review included ECOG PS 0, 1 
and 2 + patients to enable assessment of the treatment pat-
terns of a wide range of patients, while the REACH study 
only included ECOG PS 0 and 1 patients. Child Pugh class 
A also differed (54.3% [chart review] vs. 99.2% [in both the 
REACH placebo and ramucirumab arms]).

A Korean nationwide registry study showed a significant 
improvement in the overall survival over time in HCC, with 
the mOS of patients diagnosed with HCC between 2011 and 
2014 of 38.9 months (95% CI 35.8–41.9), higher than those 
diagnosed with HCC between 2003 and 2010 (24.8 months, 
[95% CI 23.5–26.2]) [18]. However, this real-world evidence 
research highlighted that the mortality of advanced HCC is 

still high, especially among the high AFP group of patients, 
underlying a need for new treatments that can lengthen 
survival.

Median overall survival in the high AFP group in the 
chart review (6.5 months) fell between the ramucirumab 
and placebo group results from the REACH studies (8.1 
vs. 4.8 months in pooled data of the REACH and REACH 
2 study (AFP high group) and 7.8 vs. 4.2 months in the 
REACH study East Asia population) [17, 19]. Asian pop-
ulation data pooled across the two REACH studies was 
also reported recently with corresponding overall survival 
of 8.1 versus 4.8 months, respectively [19]. Median over-
all survival across all patients in the chart review sample 
(9.5 months) was also comparable, with overall survival 
reported in several other HCC clinical trials, such as the 
RESORCE [20], CELESTIAL [21], CHECKMATE-459 
[22] and KEYNOTE-240 [18] studies, which reported over-
all survival between 7.8 and 16.4 months across trials and 
their treatment groups. Comparable survival data across this 
real-world chart review and previously conducted clinical 
trials can be interesting to policy makers, as clinical trial 
data would often reflect better outcomes due to the con-
trolled nature of the clinical trial setting.

Of those patients receiving a second-line systemic ther-
apy, the majority (84.4%) in our chart review study received 
regorafenib treatment; a comparison of survival data with 
those reported in the regorafenib arm of other clinical and 
real-world evidence studies is particularly interesting. 
While mPFS in this chart review was 4.14 months (95% CI 
2.76–7.43), corresponding mPFS for regorafenib arm was 
3.1 months (95% CI 2.8–4.2) in the RESORCE study [20], 
3.7 months (95% CI 2.5–4.9 months) in the study by Yoo 
et al. [23], 2.7 months (95% CI 2.5–2.9) in the study by Kim 
et al. [14] and 12.0 weeks (95% CI 9.1–13.3 weeks) in the 
study by Choi et al. [24]. The mOS in this chart review was 
9.53 months (95% CI 6.70–12.32), while the correspond-
ing mOS for the regorafenib arm was 10.6 months (95% CI 
9.1–12.1) in the RESORCE study [20], 10.0 months (95% 
CI 8.4–11.6) in the study by Kim et al. [14], and 30.9 weeks 
(95% CI 28.9–35.6 weeks) in the study by Choi et al. [24]. 
However, any differences in these survival outcomes should 
be interpreted with caution as survival definitions, some 
baseline patient clinical, demographic and ethnicity char-
acteristics, as well as further treatment lines differed across 
studies.

There is some evidence to suggest that effectiveness of 
treatment on survival may be dependent on HCC aetiol-
ogy, with improved survival in patients with an aetiology of 
HBV compared to those with HCV [25]. The patient popula-
tion from the chart review had a slightly higher proportion 
of patients with an HCC aetiology of HBV compared to 
that reported for the ramucirumab arm of the East Asian 
sub-group of the REACH study [17], 71.4% versus 62.7% 
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respectively, and a lower proportion with an HCC aetiology 
of HCV, 12.7% versus 24.6%, respectively, having a poten-
tial positive effect on the observed overall survival, assum-
ing a similar survival prognosis between HBV and HCV.

Levels of palliative and supportive care treatments post-
sorafenib use were substantial, especially for pain medi-
cations, reflecting the severity of HCC. The severity of 
HCC was also reflected in the substantial levels of HRU, 
such as hepatologist or oncologist visits as well as rate 
of hospitalization and length of stay. In an international 
comparison, a recent US database analysis also found high 
resource utilization in HCC patients with key cost con-
tributors being visits, hospitalizations and pharmacy costs. 
Hospital admissions were very similar between the chart 
review sample in Korea (with a mean number of admis-
sions of 2.2 per patient year) and the US database sam-
ple (with a mean number of admissions of 0.2 per patient 
month), while visits appeared to be somewhat lower across 
speciality types in Korea compared to the overall number 
of visits in the USA [16].

Some limitations of this research need to be highlighted. 
The majority of the chart review sample came from the 
Seoul, Gyonggi Incheon region (65%) and this was in line 
with previously published statistics that 72% of patients 
with liver cancer were treated at hospitals located in Seoul, 
Gyeonggi and Incheon during 2016–2018 [26]. This sug-
gests that the sample was representative in Korea. How-
ever, generalizability of results outside Korea may be 
limited. Data were provided by over 30 oncologists and 
hepatologists representing various hospitals, but selection 
bias cannot be fully excluded. Data quality can be a major 
concern in all retrospective observational research due 
to a variety of factors, such as incomplete patient notes, 
ambiguous questions, and the expertise and enthusiasm 
of the person extracting the data. While checking against 
patient notes or training was not conducted, a number of 
processes were in place to ensure good data quality. These 
included that the online survey was designed for the physi-
cian himself or herself to answer the questions about his 
or her own patients; thus, interpretation of case notes by a 
third party is not required. In addition, processes included 
designing straightforward questions appropriate for the 
online survey format of chart reviews, inclusion of exten-
sive checkbox drop-down options in the survey to promote 
data consistency and ease of completion, automated range 
and consistency checks in the online survey to facilitate 
correct completion, a thorough user acceptance testing pro-
cess of the electronic DAF before launch, and pilot phase, 
among others. Another limitation of the data analysis was 
that sub-group analysis was limited to AFP groups. Further 
sub-group analyses in larger studies maybe useful, such as 
by groups based on time from HCC diagnosis to treatment.

The observation period for this study was between Janu-
ary 2016 and July 2019, with discontinuation of sorafenib 
occurring on or before June 2018. The introduction of 
newly launched treatments in Korea, such as lenvatinib 
(approved August 2018 for first-line use) and cabozan-
tinib (approved October 2019 for second-line use) may 
modify the current treatment patterns from those observed 
in this study. Furthermore, atezolizumab plus bevacizumab 
combination treatment recently demonstrated superior-
ity to sorafenib in the IMbrave 150 trial. This combina-
tion treatment received US Food and Drug Administra-
tion (FDA) approval in May 2020 and is expected to be 
introduced in Korea in the near future. As it is the first 
regimen that showed superiority versus sorafenib in the 
first-line setting, it may bring significant changes in the 
treatment landscape. On the other hand, large retrospective 
studies conducted in the USA and Germany revealed that 
the use of sorafenib was not widely adopted in practice 
even though it was the only approved first-line treatment 
option [27, 28]. One of the reasons suggested was that the 
progressive deterioration of hepatic function under local 
therapies may impact on the limited use of systemic treat-
ment. With that, Asia-Pacific Primary Liver Cancer Expert 
recommended not continuing TACE in patients who 
develop TACE failure/refractoriness in order to preserve 
liver function in consensus statements [29, 30]. Therefore, 
with the emergence of these new treatments and updates to 
clinical guidelines, changes in treatments and HRU should 
be monitored over time to assess their impact on health 
outcomes and healthcare budgets in Korea.

This study provides recent and representative real-world 
information on treatment patterns, resource utilization and 
clinical outcomes in Korea. To our knowledge, this is the 
first study conducted in Korea to investigate these out-
comes, especially by AFP subgroups. While results are 
based on recent data, with the emergence of immuno-
oncology plus bevacizumab therapy as first-line treatment 
in a changing treatment landscape, further research is war-
ranted to update findings over time.

5  Conclusions

Overall, evidence from this real-world research on treat-
ment patterns reflected clinical guidelines and demon-
strated the rapidly progressing nature of HCC. Results 
highlighted that the mortality of advanced HCC is still 
high, especially among the high AFP group, underlying a 
need for new treatments that can lengthen survival. Our 
findings can inform future evaluations of new HCC treat-
ments that estimate the health economic impact of their 
adoption in Korea.
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