
Article

Usefulness of Circulating CYFRA21-1 in Patients as a
Biomarker in Patients Taking Sorafenib or Lenvatinib for
Unresectable Hepatocellular Carcinoma

Hitomi Takada * , Leona Osawa, Yasuyuki Komiyama, Ryoh Kato, Natsuko Nakakuki, Masaru Muraoka,
Yuichiro Suzuki, Akihisa Tatsumi, Mitsuaki Sato, Ei Takahashi, Shinichi Takano , Mitsuharu Fukasawa,
Tatsuya Yamaguchi, Taisuke Inoue, Shinya Maekawa and Nobuyuki Enomoto

����������
�������

Citation: Takada, H.; Osawa, L.;

Komiyama, Y.; Kato, R.; Nakakuki, N.;

Muraoka, M.; Suzuki, Y.; Tatsumi, A.;

Sato, M.; Takahashi, E.; et al.

Usefulness of Circulating CYFRA21-1

in Patients as a Biomarker in Patients

Taking Sorafenib or Lenvatinib for

Unresectable Hepatocellular

Carcinoma. Reports 2021, 4, 25.

https://doi.org/10.3390/

reports4030025

Academic Editor: Frank Tacke

Received: 27 July 2021

Accepted: 18 August 2021

Published: 20 August 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Gastroenterology and Hepatology Department of Internal Medicine, Faculty of Medicine,
University of Yamanashi, Chuo 409-3898, Yamanashi, Japan; reonao@yamanashi.ac.jp (L.O.);
ykomiyama@yamanashi.ac.jp (Y.K.); katohr@yamanashi.ac.jp (R.K.); natsukon@yamanashi.ac.jp (N.N.);
mmuraoka@yamanashi.ac.jp (M.M.); yuichirohs@yamanashi.ac.jp (Y.S.); tatsumi@yamanashi.ac.jp (A.T.);
satom@yamanashi.ac.jp (M.S.); etakahashi@yamanashi.ac.jp (E.T.); stakano@yamanashi.ac.jp (S.T.);
fmitsu@yamanashi.ac.jp (M.F.); ytatsuya@yamanashi.ac.jp (T.Y.); tinoue@yamanashi.ac.jp (T.I.);
maekawa@yamanashi.ac.jp (S.M.); enomoto@yamanashi.ac.jp (N.E.)
* Correspondence: takadahi0107@gmail.com; Tel.: +81-55-273-1111

Abstract: Background: This study investigated the impact of serum cytokeratin 19 fragment (CYFRA21-1)
level on the clinical outcomes of patients with unresectable hepatocellular carcinoma (HCC) treated
with sorafenib (SOR) or lenvatinib (LEN). Methods: A total of 71 cases with unresectable HCC taking
SOR or LEN were included. Univariate and multivariate analyses were performed to identify the
prognostic factors in patients taking SOR or LEN. Results: Among the 71 patients taking SOR or LEN,
the frequency of cases showing high CYFRA21-1 levels after administration increased compared to
before the administration. There was no association between the CYFRA21-1 level and the result
of treatment response using modified Response Evaluation Criteria in Solid Tumors (mRECIST)
12 weeks after the administration. Univariate analysis identified a maximum intrahepatic tumor
diameter of 70 mm or more, extrahepatic metastasis, baseline alpha-fetoprotein (AFP) ≥ 2000 ng/mL,
baseline AFP-L3 index ≥ 15%, baseline des-gamma-carboxy prothrombin (DCP) ≥ 1000 mAU/mL,
baseline CYFRA21-1 > 3.5 ng/mL, 12-week mRECIST progressive disease (PD), 12-week DCP
ratio ≥ 4, 12-week CYFRA21-1 ratio ≥ 2, administration period less than 12 weeks, ALBI grade 3 at
PD, and no additional treatment after discontinuation of SOR/LEN as prognostic factors. Multivariate
analysis revealed that AFP-L3 index ≥ 15%, 12-week mRECIST PD, 12-week DCP ratio ≥ 4, 12-week
CYFRA21-1 ratio ≥ 2, administration period less than 12 weeks, and no additional treatment after
discontinuation of SOR/LEN were independent factors. Conclusions: Patients with a high CYFRA21-
1 level at baseline tend to have poor prognosis, and patients with a high CYFRA21-1 ratio 12 weeks
after administration have poor prognosis. Serum CYFRA21-1 measurement may have additional
effects on prognostic prediction, and it may be necessary to pay close attention to the transition to the
next HCC treatment in cases whose CYFRA21-1 level is high.

Keywords: CYFRA21-1; hepatocellular carcinoma; sorafenib; lenvatinib

1. Introduction

Hepatocellular carcinoma (HCC) is the fourth leading cause of cancer-related deaths
worldwide [1]. Treatments for HCC include surgical resection, radiofrequency ablation
(RFA), microwave ablation (MWA), transcatheter arterial chemoembolization (TACE),
radiotherapy (RT), and systemic chemotherapy [2,3]. In particular, the recent development
of systemic chemotherapy has been remarkable. After sorafenib (SOR) was approved
in Japan in 2009 as the first molecular-targeted agent (MTA) for Barcelona Clinic Liver
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Cancer (BCLC) stage B/C unresectable HCC, lenvatinib (LEN), regorafenib, ramucirumab,
cabozantinib, and atezolizumab plus bevacizumab were approved and have come to be
widely used for unresectable HCC [4–11]. In order to achieve a favorable prognosis, it
is important to provide appropriate treatment at appropriate times, and we should be
aware of the treatment effects on tumor markers and prognosis in cases taking MTAs in
the real world.

Serum cytokeratin 19 fragment (CYFRA21-1) is known to be a biomarker in patients
with non-small-cell lung cancer and esophageal cancer; additionally, it is a surrogate marker
for cancer stem cells [12,13]. CYFRA21-1 in HCC patients reflects Keratin 19 (K19) expres-
sion, and many patients with tumor thrombus of the portal vein (Vp) and extrahepatic
metastasis have been reported in HCC cases with high CYFRA21-1 levels [14,15]. However,
there are no reports regarding the relationship between CYFRA21-1 and clinical outcome
in patients taking SOR or LEN for unresectable HCC.

We previously experienced a case in whose CYFRA21-1 level was high after repeated
TACE before MTA administration, and the case had a poor prognosis. In the present study,
based on that experience, we analyzed the relationship between serum CYFRA21-1 level
and prognosis in patients taking SOR or LEN as their initial MTA treatment, and we
considered its clinical significance.

2. Materials and Methods
2.1. Patients

We carried out a retrospective cohort study to observe the tumor markers, including
alpha-fetoprotein (AFP), AFP L3 index, Des-gamma-carboxy prothrombin (DCP), and
CYFRA21-1 before and after administration of SOR and LEN, which were administered
as the initial MTA in 36 and 35 cases between July 2009 and July 2020, respectively. Inclu-
sion criteria were BCLC stage B/C unresectable HCC, the Eastern Cooperative Oncology
Group (ECOG) performance status (PS) 0–1, and Child–Pugh grade A/B. All patients in-
cluded in the study underwent CYFRA21-1 measurement before and after administration.
The definition of HCC in this study is a pathological diagnosis of HCC, classical HCC
findings (contrast enhancement in arterial phase and washout in portal vein phase) on dy-
namic computed tomography (CT), Gd-EOB-GTPA magnetic resonance imaging (MRI) or
contrast-enhanced ultrasonography, and intrahepatic tumors with elevated AFP/AFP-L3
index/DCP level. Cases with no intrahepatic nodules, a follow-up period within 4 weeks,
administration period within 4 weeks, other organ cancers, or without CYFRA21-1 mea-
surement before and after administration were excluded from this study. We analyzed
the relationship between the laboratory findings and prognosis following the SOR/LEN
administration. We received the informed consent of all cases involved in this study. This
study was carried out in compliance with the Helsinki Declaration and with the approval
of the ethics committee of our hospital (Human Ethics Review Committee of University of
Yamanashi) [16].

2.2. Administration of SOR/LEN

The initial dose of SOR (Nexavar; Bayer, Tokyo, Japan) was 800 mg/day, in general,
and was reduced to 400 mg/day for patients with Child–Pugh class B, low body weight
(<50 kg) or with pleural effusion/ascites. The initial dose of SOR was reduced by the
judgement of the primary physicians. LEN (Lenvima; Eisai, Tokyo, Japan) administration
was commenced with 12 mg/day and 8 mg/day for cases with a weight of ≥60 kg and of
<60 kg, respectively. The initial dose for cases classified as Child–Pugh class B was reduced
to 8 mg/day by the judgement of the primary physician.

In all cases, no other treatment was administered while MTA was being administered.
Monitoring for adverse events (AEs) was carried out once every 1–2 weeks in accordance
with the Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0. MTA
treatment was continued until severe AEs occurred, progressive disease (PD) on imaging,
or clinical PD was observed.
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2.3. Measurement of Serum CYFRA21-1

Serum CYFRA21-1 level was determined on the automated chemiluminescent enzyme
immunoassay (CLEIA) system, Lumipulse G600 II (Fujirebio, Tokyo, Japan). The detection
limit of CYFRA21-1 was 0.5 ng/mL [14].

2.4. Follow-Up after Administration

Blood tests were performed before administration, every 1–2 weeks for three months
after the start of administration, and every 4 weeks thereafter. Liver function was evaluated
using the Child–Pugh classification and albumin–bilirubin (ALBI) grade [17]. Serum AFP,
AFP L3 index, and DCP were measured before administration and at 12 and 24 weeks after
administration. The serum CYFRA21-1 level was measured before administration and at 12
and 24 weeks after administration. For each patient, the baseline tumor marker level was
assigned a value of 1, and the ratios for the level at 12 and 24 weeks relative to baseline level
after the start of administration were calculated. Imaging analysis used dynamic CT, or
Gd-EOB-GTPA MRI were performed before administration and at 12 weeks after adminis-
tration. Treatment response was evaluated using modified Response Evaluation Criteria in
Solid Tumors (mRECIST) and discussed by two hepatologists and one radiologist [18,19].

2.5. Statistical Analysis

Continuous variables were expressed as median and range and were compared using
the Mann–Whitney test, Friedman test, and Kruskal–Wallis test. Categorical variables were
expressed as counts and percentages and were compared using the chi-square test. The
best cut-off values in receiver operating characteristic (ROC) analysis were determined
by Youden index. In this study, survival time after administration was defined as overall
survival (OS). The Kaplan–Meier curves were used for overall survival, and the Cox
proportional hazards model was used for the assessment of the prognostic factors. A p-
value less than 0.05 was statistically significant. All statistical analyses were performed
using EZR (Saitama Medical Center, Jichi Medical University, Saitama, Japan), a graphical
user interface for R (The R Foundation for Statistical Computing, Vienna, Austria). More
precisely, it is a modified version of the R commander designed to include statistical
functions frequently used in biostatistics [20].

3. Results
3.1. Patient Characteristics

Patient characteristics are shown in Table 1. There were 71 cases, 62 of which were
male, and the mean age was 70 (52–91) years. At the time of the start of administration,
20, 48, and 3 cases had an ALBI grade 1, 2, and 3, respectively. The median intrahepatic
tumor diameter was 27 (8.4–180) mm, and the median number of intrahepatic tumors was
6 (1–10). Portal vein tumor thrombosis and extrahepatic metastasis were observed in 16
and 29 cases, respectively. Thirty-nine cases were BCLC stage C. The median duration of
SOR/LEN administration was 17 (4–95) weeks, and additional treatments after SOR/LEN
discontinuation were TACE (28 cases), other MTA administration (23 cases), hepatic arterial
infusion chemotherapy (HAIC) (7 cases), RT (6 cases), surgery (1 case), and RFA (1 case).

3.2. Transition of Tumor Markers Including Serum CYFRA21-1 Level

In cases taking SOR or LEN, AFP ratios at 12 and 24 weeks after administration were
0.91 (0.5–12) and 1.5 (0.5–60), and DCP ratios at 12 and 24 weeks after administration were
1.9 (0.01–82) and 2.7 (0.01–927). AFP ratios at 12 and 24 weeks after administration in cases
with mRECIST PD (n = 36) were higher than cases with non-PD (n = 35) (p < 0.001, 0.057)
(Figure 1A). DCP ratios at 12 and 24 weeks after administration in cases with PD were
higher than cases with non-PD (p = 0.087, 0.049) (Figure 1B).
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Table 1. Patient characteristics.

All (n = 71) SOR (n = 36) LEN (n = 35) p Value

Male gender, n (%) 62 (87) 31 (86) 31 (89) 1.0

Etiology: HBV/HCV/others, n (%) 13/33/25
(18/47/35)

7/19/10
(19/53/28)

6/14/15
(17/40/43) 0.42

At the time of administration of SOR/LEN
Age (years), median(range) 70 (52–91) 69 (56–91) 70 (52–83) 0.92

Tumor diameter (mm), median(range) 27 (8.4–180) 29 (8.4–160) 27 (12–180) 0.85
Tumor number, median(range) 6 (1–10) 10 (1–10) 6 (1–10) 0.046

Portal vein tumor thrombosis (Vp 2/3), n (%) 16 (22) 8 (22) 8 (23) 1.0
Extrahepatic metastasis, n (%) 29 (41) 19 (53) 10 (29) 0.054

ALBI grade 1/2/3, n (%) 20/48/3
(28/68/4)

10/24/2
(28/67/5)

10/24/1
(29/68/3) 1.0

BCLC stage B/C, n (%) 32/39 (45/55) 13/23 (36/64) 19/16 (54/46) 0.16

AFP (ng/mL), median(range) 143
(1.8–421,248)

238
(1.8–421,248)

143
(4.0–146,670) 0.48

AFP L3 index (%), median(range) 18 (0.5–94) 29 (0.5–87) 15 (0.5–94) 0.31

DCP (mAU/mL), median(range) 939 (15–616,708) 1671
(15–616,708) 513 (25–501,890) 0.41

CYFRA21-1 (ng/mL), median(range) 2.6 (0.76–10.6) 2.5 (0.76–10.6) 2.7 (1.1–8.9) 0.63
Administration dose, reduction/full dose, n (%) 16/55 (22/78) 32/4 (89/11) 12/23 (34/66) 0.001

Administration duration (weeks), median(range) 17 (4–95) 16 (4–95) 21 (4–88) 0.30

SOR, sorafenib; LEN, lenvatinib; HBV, hepatitis B virus; HCV, hepatitis C virus; ALBI, albumin–bilirubin; BCLC, Barcelona Clinic Liver
Cancer; AFP, alpha-fetoprotein; DCP, Des-gamma-carboxy prothrombin; CYFRA21-1, cytokeratin 19 fragment.

The serum CYFRA21–1 level was 2.2 (1.1–16) ng/mL prior to the previous HCC
treatment before administration, 2.6 (0.76–11) ng/mL at the start of administration, 3.3
(1.0–14) ng/mL (p < 0.001) at 12 weeks after the administration, and 3.7 (1.0–14) ng/mL
at 24 weeks after the administration. In the ROC analysis performed to estimate shorter
survival, the AUROC values of CYFRA21-1 and CYFRA21-1 ratio were 0.70 and 0.76, the
following study was examined using the cut-off values 3.5 and 2.0 for baseline CYFRA21-1
level and CYFRA21-1 ratio. The frequency of cases with a CYFRA21-1 level ≥ 3.5 ng/mL
were 8.8, 21, 44, and 55% prior to the previous HCC treatment, the start of administration,
12 weeks after the administration, and 24 weeks after the administration, respectively
(p < 0.001) (Figure 2A). There was no association between the CYFRA21-1 level and the
result of treatment response using mRECIST 12 weeks after the administration (Figure 2B).
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3.3. Factors Relating to Survival after SOR/LEN Administration

The median overall survival after SOR/LEN administration was shorter in patients
with baseline CYFRA21-1 ≥ 3.5 ng/mL than patients with <3.5 ng/mL. The median
overall survival was shorter in patients with 12-week CYFRA21-1 ratio ≥ 2 than pa-
tients with <2 (Figure 3A,B). Univariate analysis of factors relating to survival after
SOR/LEN administration revealed that intrahepatic tumor diameter ≥ 70 mm, extra-
hepatic metastasis, AFP ≥ 2000 ng/mL, AFP L3 index ≥ 15%, DCP ≥ 1000 mAU/mL, and
CYFRA21-1 ≥ 3.5 ng/mL were significant as pre-administration factors, and that mRECIST
PD at 12 weeks, 12-week DCP ratio ≥ 4, 12-week CYFRA21-1 ratio ≥ 2, administration
period less than 12 weeks, ALBI grade 3 at the time of PD, and no additional treatment
after SOR/LEN discontinuation were significant post-administration factors. Multivariate
analysis identified AFP L3 index ≥15% as a pre-administration independent factor. Post-
administration independent factors were mRECIST PD at 12 weeks, 12-week DCP ratio ≥ 4,
12-week CYFRA21-1 ratio ≥ 2, administration period less than 12 weeks, and no additional
treatment after discontinuation. The patients with a intrahepatic tumor diameter ≥ 70 mm,
baseline AFP ≥ 2000 ng/mL, or baseline CYFRA21-1 ≥ 3.5 ng/mL tend to have poor
prognosis (Table 2, Figure 3C).

3.4. Characteristics in Patients with High CYFRA 21-1 Level

The cases showing high CYFRA21-1 levels (baseline CYFRA21-1 ≥ 3.5 ng/mL, or
12-week CYFRA21-1 ratio ≥ 2) (n = 25) were more likely to show AFP ≥ 2000 ng/mL than
the cases with low CYFRA21-1 levels (n = 46) (48% vs. 15%, p = 0.005). Among the cases
showing high CYFRA21-1 levels, there were many cases showing TACE unsuitable pattern
such as confluent multinodular type, simple nodular type with extra-nodular growth,
and intrahepatic multiple disseminated nodules, proposed by Asia-Pacific Primary Liver
Cancer Expert (APPLE) Consensus Statement (76% vs. 41%, p = 0.006) [21] (Table 3).
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Table 2. Univariable and multivariable Cox proportional hazard model of overall survival in patients taking SOR/LEN.

Univariate Multivariate

HR p Value HR 95%CI p Value

At the start of
administration

Tumor diameter ≥ 70 mm 3.4 <0.001 2.3 0.97–5.3 0.059
Tumor number ≥ 4 1.3 0.44

Portal vein tumor thrombosis (Vp 2/3) 1.7 0.097
Extrahepatic metastasis 2.0 0.031 1.6 0.81–3.0 0.19

ALBI grade 2/3 1.5 0.24
AFP ≥ 2000 ng/ml 3.7 <0.001 2.0 0.91–4.6 0.079

AFP-L3 index ≥ 15% 2.2 0.020 2.2 1.1–4.6 0.030
DCP ≥ 1000 mAU/ml 4.9 0.0025 1.3 0.55–2.9 0.59

CYFRA21-1 ≥ 3.5 ng/ml 2.1 0.024 2.1 0.99–4.6 0.051

After the start of
administration

12-week mRECIST PD 1.9 0.042 1.7 1.01–3.7 0.019
12-week AFP ratio ≥ 0.8 1.9 0.051
12-week DCP ratio ≥ 4 3.0 0.018 2.5 1.1–6.3 0.047

12-week CYFRA21-1 ratio ≥ 2 2.4 0.0025 3.6 1.2–11 0.023
Administration period < 12 weeks 2.4 0.0071 2.4 1.1–5.7 0.046

ALBI grade 3 at PD 3.9 0.0020 2.3 0.86–6.4 0.097
No additional treatment after
discontinuation of SOR/LEN 2.0 0.041 2.5 1.1–6.1 0.036

SOR, sorafenib; LEN, lenvatinib; ALBI, albumin–bilirubin; AFP, alpha-fetoprotein; DCP, Des-gamma-carboxy prothrombin; CYFRA21-1,
cytokeratin 19 fragment; mRECIST, modified Response Evaluation Criteria in Solid Tumors; PD, progressive disease.

Table 3. Patient characteristics according to serum CYFRA21-1 level.

Baseline < 3.5 ng/mL and
12-Week CYFRA21-1

Ratio < 2 (n = 46)

Baseline ≥ 3.5 ng/mL or
12-Week CYFRA21-1

Ratio ≥ 2 (n = 25)
p Value

Male gender, n (%) 41 (89%) 21 (84%) 0.71
At the time of administration of SOR/LEN

Age (years), median(range) 69 (52–86) 72 (52–91) 0.47

Tumor size ≥70 mm, n (%) 7 (15%) 7 (28%) 0.22
Tumor number ≥4, n (%) 38 (83%) 17 (68%) 0.23

up to 7 out, n (%) 37 (80%) 21 (84%) 1.0
Portal vein thrombosis (Vp 2/3), n (%) 11 (24%) 5 (20%) 0.78

Extrahepatic metastasis, n (%) 16 (35%) 13 (52%) 0.21
ALBI grade 2or3, n (%) 34 (74) 17 (68) 0.59

AFP ≥2000 ng/mL, n (%) 7 (15%) 12 (48%) 0.005
AFP L3 index ≥ 15%, n (%) 24 (52%) 18 (72%) 0.13

DCP ≥ 1000 mAU/mL, n (%) 19 (42%) 15 (63%) 0.13
12-week mRECIST PD, n (%) 21 (47%) 12 (52%) 0.80

TACE unsuitable pattern, n (%) 19 (41%) 19 (76%) 0.006

SOR, sorafenib; LEN, lenvatinib; ALBI, albumin–bilirubin; AFP, alpha-fetoprotein; DCP, Des-gamma-carboxy prothrombin; CYFRA21-1,
cytokeratin 19 fragment; mRECIST, modified Response Evaluation Criteria in Solid Tumors; PD, progressive disease; TACE, transcatheter
arterial chemoembolization.

4. Discussion

Hepatocellular carcinoma (HCC) is predicted to be the sixth most commonly diag-
nosed cancer and the fourth leading cause of cancer-related deaths worldwide [22]. HCC is
increasingly found in a resectable stage with the development of surveillance, but recur-
rence after curative therapy is repeated. SOR was approved in 2009 as a first-line systemic
chemotherapy for unresectable HCC, and treatment options for patients with unresectable
HCC were limited at that time [4]. After that, in 2017, REG was approved as a second-line
therapy after SOR [6]. LEN was reported as not being inferior to SOR in a phase III random-
ized trial (REFLECT study) and has come to be widely used since 2018 [5]. Since 2019, many
drugs have become available, such as ramucirumab, cabozantinib, and atezolizumab plus
bevacizumab [7,10,11]. On the other hand, it is still difficult to determine which treatment
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is appropriate prior to administration. In this study, by analyzing the relationship between
the tumor markers and prognosis, we considered the significance of serum CYFRA21-1
level in patients with unresectable HCC.

In this study, we found that the survival in patients whose 12-week CYFRA21-1 level
did not decrease was shorter than that of the low CYFRA21-1 group, and patients with high
baseline CYFRA21-1 levels tend to have shorter survival. There was no association between
the CYFRA21-1 level and the result of treatment response using mRECIST 12 weeks after the
administration. The values of the AFP and DCP levels were reported to be prognostic factors
associated with survival [23,24]. Furthermore, the AFP ratio after SOR administration is
useful for predicting antitumor response [25]. In this study, high baseline CYFRA21-1 level
and high CYFRA21-1 ratio were important markers similar to other markers by multivariate
analysis. It is also the first report in which many patients with a high CYFRA21-1 level
or high CYFRA21-1 ratio showed a high AFP level and TACE-unsuitable pattern. Serum
CYFRA21-1 may be a marker of malignancy that cannot be adequately determined by
mRECIST criteria or other blood tests alone.

Serum CYFRA21-1 is a surrogate marker for cancer stem cells (CSCs), and CSCs have
the ability to differentiate into hepatocytes or bile duct cells [26–29]. CSCs were reported
to be associated with tumor growth, resistance to systemic chemotherapy and epithelial-
mesenchymal transition, and are related to the prognosis of solid cancer patients [30]. There
are a few reports that high CYFRA21-1 level is related to increased tumor size, metastasis
and microvascular invasion [31]. Furthermore, high CYFRA21-1 level in HCC patients
is reported to reflect Keratin 19 (K19) expression. In previous studies, K19 expression is
related to increased tumor size, decreased tumor differentiation, metastasis, microvascular
invasion, and recurrence [32–34]. However, there is still much controversy concerning why
high CYFRA21-1 level and K19 expression are related to tumor activity [35] [36–38].

This study is the first report on the transition of CYFRA21-1 level in patients with
unresectable HCC; as such, it may be useful in solving current problems. Molecular clas-
sification of HCC may have a key role as a prognostic marker in unresectable HCC, and
serum CYFRA21-1 could be a simple marker of the molecular classification. Therefore,
measurement of the serum CYFRA21-1 level may have a clinical impact when making
a decision on which therapies to employ for advanced stage of HCC. Some cases with a
transition from classical HCC to combined HCC or poor differentiation can be observed
after repetitive TACE in the real world [39–41]. There may be some cases that have trans-
formed from classical HCC into combined HCC in patients with a high CYFRA21-1 level
in this study. Further studies are required because the pathological evaluation in this study
was insufficient.

According to the multivariable analysis in this study, additional treatment after
SOR/LEN discontinuation is another independent prognostic factor for patients with
unresectable HCC. The survival of the group that received additional treatment was longer
than the group without additional treatment. The content of additional treatments in this
study was diverse, including TACE, other chemotherapy, HAIC, RT, operation, and RFA.
Recent studies have shown that post-progression survival is important in patients with sys-
temic chemotherapy for unresectable HCC [42,43]. REG and RAM following SOR therapy
are useful in extending survival after PD [44,45]. TACE for advanced HCC after stopping
SOR therapy was found to be associated with a decreased mortality risk [46]. However, as
yet, there are insufficient reports presenting the clinical significance of additional treatments
after stopping LEN therapy. Detailed reports regarding additional treatments after MTA
discontinuation that involve larger numbers of cases will be needed.

This study has several limitations. First, it was a retrospective, single-center study
involving a small number of cases. This study targeted patients whose CYFRA21-1 levels
were measured before and after administration, and the results may be biased by patient
selection. Second, the present study includes many patients who have started with a
reduction dose of SOR/LEN. Third, tumor biopsy was not carried out, and neither was
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a pathological evaluation. Finally, no stratified analysis was performed by content of
additional treatments. Therefore, further additional research is needed in the future.

High serum level of CYFRA21-1 is a prognostic factor for unresectable HCC patients
receiving SOR or LEN therapy. Patients with high levels of baseline or 12-week CYFRA21-
1 levels should be carefully followed up. Additional evaluation of serum CYFRA21-1
level may be more useful than only a mRECIST evaluation and other tumor markers in
assessment following the start of SOR/LEN therapy.

5. Conclusions

The serum CYFRA21-1 level of baseline and 12 weeks after administration are prog-
nostic factors in unresectable HCC patients taking SOR or LEN. They may be useful as
additional markers to determine the direction of treatment for unresectable HCC.
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