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Abstract

AIM: To evaluate the efficacy of thalidomide in com-
bination with other therapies to treat patients with ad-
vanced hepatocellular carcinoma (HCC).

METHODS: We performed a retrospective analysis of
all patients with HCC who were treated with thalido-
mide for at least two months. The medical records of
patients with HCC who were treated at our institution
between April 2003 and March 2008 were reviewed.
Image studies performed before and after treatment,
tumor response, overall survival, and the decrease in
a-fetoprotein (AFP) levels were evaluated.

RESULTS: A total of 53 patients with HCC received
either 100 or 200 mg/d of thalidomide. The patient
population consisted of 9 women and 44 men with a
median age of 61 years. Thirty patients (56.6%) were
classified as Child-Pugh A, and 12 patients (22.6%)
were classified as Child-Pugh B. Twenty-six patients had
portal vein thrombosis (49.1%), and 25 patients had
extrahepatic metastasis (47.1%). The median duration
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of thalidomide treatment was 6.0 mo. Six of the 53
patients achieved a confirmed response (11.3%), one
achieved a complete response (1.9%) and 5 achieved
a partial response (9.4%). The disease control rate (CR
+ PR + SD) was 28.3% (95% CI: 17.8-42.4), and the
median overall survival rate was 10.5 mo. The 1- and
2-year survival rates were 45% and 20%, respectively.
Only one complete response patient showed an im-
proved overall survival rate of 66.8 mo. Sixteen patients
(30.2%) showed more than a 50% decrease in their
serum AFP levels from baseline, indicating a better re-
sponse rate (31.3%), disease control rate (43.8%), and
overall survival time (20.7 mo). The therapy was well
tolerated, and no significant toxicities were observed.

CONCLUSION: Thalidomide was found to be safe for
advanced HCC patients, demonstrating anti-tumor ac-
tivity including response, survival, and AFP decreases
of greater than 50% from baseline.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the most frequent
primary liver cancer, the fifth most common malignancy
wotldwide (with over 700 000 new cases per year), and
the third most common cause of cancer deaths'". In
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Taiwan, HCC, which ranks second among the major
types of cancer in the list of cancer-related mortalities,
is responsible for approximately 7000 to 8000 deaths per
yearm. Unfortunately, most patients seek treatment when
the disease is beyond curative treatment (surgery or pet-
cutaneous ablation), and palliative care is the only alter-
native. According to the Barcelona Clinic Liver Cancer
(BCLC) staging classification" and treatment schedule,
chemoembolization is the best option for intermediate-
stage patients. However, for advanced-stage patients, no
standard treatment was established until 2007. Systemic
chemotherapy is generally ineffective and is associated
with significant toxicity because hepatic function is often
impaired by undetlying cirrhosis that is often accompa-
nied by hypersplenism and peripheral cytopenia. For-
tunately, after the positive results of the Study of Heart
and Renal Protection (SHARP) trials”, a new treatment,
sorafenib, was approved for advanced-stage patients,
which offers major improvements in overall survival
and time to progression compared to placebo. There are
many new modalities of treatment with more favorable
therapeutic indices that are suitable for patients with ad-
vanced HCC. HCC is a hypervascular tumor that is one
of the most antiangiogenic and angiogenesis-dependent
tumors™. Consequently, it is reasonable to hypothesize
that antiangiogenesis therapy may inhibit the growth of
HCC. A number of antiangiogenic agents have been de-
veloped, including thalidomide, which is a glutamic acid
derivative that was first described in 1953 when it was
labeled as a sedative and anti-emetic agent. However, it
was withdrawn from the European market 30 years ago
because of its teratogenic effects”. Recently, oral thalid-
omide has been shown to inhibit basic fibroblast growth
factor- and vascular endothelial growth factor-induced
angiogenesis of cancer cells™. Studies published on
the efficacy of thalidomide in advanced hepatocellular
carcinoma have reported modest responses to therapy
with acceptable toxicitylw’lzj. Treatment of patients with
HCC continues to present a major challenge. We retro-
spectively analyzed our records of HCC patients who re-
ceived thalidomide in combination with other therapies
to determine whether thalidomide was effective.

MATERIALS AND METHODS

Patients

Between April 2003 and March 2008, 53 patients with
HCC were treated for at least two months with either
100 or 200 mg/d of thalidomide (50 mg/capsule, TTY
Biopharm Co. Ltd., Taipei, Taiwan) at Changhua Chris-
tian Medical Center in Taiwan. HCC was diagnosed by
histological examination and imaging findings. The diag-
nosis of HCC was confirmed by histological examina-
tion or the presence of all of the following criteria: (1)
pathological diagnosis of HCC; (2) cirrhotic liver with
a tumor size greater than 2 cm plus one dynamic im-
age [computed tomography (CT) or magnetic resnane
iamge (MRI)] or alpha fetoprotein (AFP) > 200 ng/mlL,;

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

467

(3) cirrhotic liver with a tumor size of 1-2 cm plus two
dynamic images (CT + MRI); and (4) non-cirrhotic liver
greater than 2 cm plus one dynamic image (CT or MRI)
and AFP > 200 ng/ml.. The inclusion criteria were as
follows: (1) advanced HCC (surgically unresectable);
(2) failed previous local therapy, such as radiotherapy,
hepatic arterial chemoembolization, radiofrequency ab-
lation, or percutaneous interventional therapy; and (3)
distant metastasis (lung, lymph node, or bone) that is not
eligible for curative surgery and radiotherapy or locore-
gional therapy failure [e.g., transarterial chemoemboliza-
tion (TACE), recurrence-free interval or percutanecous
ethanol injection (PEI)|. All patients had bidimensionally
measurable disease that was staged by the pathologi-
cal tumor-node-metastasis (INM) system, the Okuda
system, and the BCLC parameters for HCC. The de-
mographic data, details of the primary tumors, serum
AFP levels, dates of recurrence, length of survival, and
last follow-up dates were analyzed retrospectively. The
responses to thalidomide were determined by CT per-
formed according to the Response Evaluation Criteria in
Solid Tumor Guidelines™, and the AFP levels wete also
analyzed before and after thalidomide treatment. Overall
survival was calculated from the date of the start of che-
motherapy and analyzed by the Kaplan-Meier method.
Follow-up data were obtained for all patients until the
time of their death or the last follow-up.

RESULTS

Patient and demographic characteristics

A total of 53 patients with HCC were available for
analysis, and their demographic characteristics are shown
in Table 1. The patient population included 9 females
(17.0%) and 44 males (83.0%) with a median age of 61
years (range, 29-88 years). Of the 53 patients, 10 had not
received prior treatment or therapy. Pretreatment cura-
tive surgery had been performed on 12 patients (22.6%),
transarterial embolization on 13 patients (24.5%), TACE
on 16 patients (30.2%), radio frequency ablation on 10
patients (18.9%), and radiotherapy (RT) on 10 patients
(18.9%). Twenty-six patients had portal vein thrombo-
sis (49.1%), and 25 patients had extrahepatic metasta-
sis (47.2%). The prevalence of hepatitis B was 56.5%
(30/53), that of hepatitis C was 37.7% (20/53), and that
of concomitant hepatitis was 1.9% (1/53). Of the 53 pa-
tients, most patients had TNM stage IV (45.3%), Okuda
stage | (51.9%), and BCLC stage C (71.2%). There were
22 patients (41.5%) whose serum AFP levels were great-
er than 400 ng/ml. above the baseline. The liver func-
tions of the majority of patients were classified as Child-
Pugh A (56.6%), and the median duration of treatment
was 6.0 mo (range, 1.5-53.9 mo) (Table 1).

Efficacy

Of the 53 patients, one had a complete response (CR,
2.9%) to thalidomide, five had a partial response (PR,
9.4%) and nine were classified as stable disease (SD,
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Table 1 The clinical characteristics of 53 patients with hepa-

tocellular carcinoma

Characteristic n (%)
Age, yr (median) 61 (range, 29-88)
Sex
Male 44 (83.0)
Female 9 (17.0)
Type of hepatitis
Hepatitis B 30 (56.6)
Hepatitis C 20 (37.7)
Hepatitis B + C 1(1.9)
Child-Pugh classification
A 30 (56.6)
B 12 (22.6)
C 1(1.8)
TNM stage
I 0(0)
I 6 (11.2)
IMA 11 (20.8)
B 3(5.7)
mc 6 (11.2)
Y% 24 (45.3)
Okuda stage
I 27 (51.9)
I 16 (30.8)
I 1(1.9)
BCLC stage
A 2(3.9)
B 7 (13.5)
C 37 (71.2)
D 1(1.9)
Extrahepatic metastasis
Yes 25 (47.2)
No 28 (52.8)
Portal vein thrombosis
Yes 26 (49.1)
No 26 (49.1)
Unknown 1(1.8%)
Site of extrahepatic metastasis
Lung 11 (21.2)
Bone 6 (11.5)
Brain 1(1.9)
Others 7 (13.5)
Prior therapy
Surgery 12 (22.6)
TACE 16 (30.2)
TAE 13 (24.5)
Radiation therapy 10 (18.9)
RFA 10 (18.9)
No therapy 10 (18.9)
Duration of treatment, mo
Median 6.0 (range, 1.5-53.9)
AFP level
> 400 ng/mL 31 (58.5)
<400 ng/mL 22 (41.5)

BCLC: Barcelona Clinic Liver Cancer; TACE: Transarterial chemoembo-
lization; TAE: Transarterial embolization; RFA: Radiofrequency ablation;
AFP: Alpha fetoprotein; TNM: Tumor node metastasis.

17.0%). The remaining 38 patients had disease that con-
tinued to progress after the thalidomide treatments. The
objective response rate was 11.3% (95% CI: 4.3-23.0),
and the disease control rate (CR + PR + SD) was 28.3%
(95% CI: 17.8-42.4). The median overall survival rate
was 10.5 mo (95% CI: 6.9-23.3). The 1- and 2-year sur-
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Table 2 Efficacy results of thalidomide

Overall objective response, n = 53, (%)

CR 1(29)

PR 5(9.4)

SD 9 (17.0)

PD 38 (44.1)

Objective response rate 6 (11.3),95% CI: 4.3-23.0
Disease control rate 15 (28.3), 95% CI:17.8-42.4

Opverall survival, mo

Median 10.5, 95% CI: 6.9-23.3

1-year survival (45)
2-year survival (20)
A decrease in AFP > 50% after treatment
Yes 16 (30.2)
No 37 (69.8)

CR: Complete response; PR: Partial response; SD: Stable disease; PD: Pro-
gressive disease; AFP: Alpha fetoprotein.

vival rates were 45% and 20%, respectively. Sixteen
patients (30.2%) showed more than a 50% decrease in
their serum AFP levels below the baseline and showed a
better response rate (31.3%), disease control rate (43.8%),
and overall survival time (20.7 mo) (Table 2, Figure 1).
The prognostic factors for the response rate, discase
control rate, and overall survival in HCC patients receiv-
ing thalidomide are listed in Table 3. Multivariate analysis
showed that almost all of these patients qualified as hav-
ing independent prognostic factors for the efficacy anal-
ysis. The only significant difference in the efficacy activ-
ity was an AFP decrease of > 50% after treatment. The
median overall survival time of the patients who regis-
tered > 50% AFP decrease was 20.7 mo, with a response
rate of 31.3% and a disease control rate of 43.8%. The
median overall survival time of those patients with a
< 50% AFP dectrease was 7.1 mo, with a response rate
of 2.7% and a disease control rate of 21.6% (Table 3,
Figure 1). Table 4 is a comparison of the patients who
responded and the patients whose disease progressed.
Patients in the CR + PR + SD group had a significantly
longer survival time (33.3 mo) than those in the progres-

sive disease (PD) group (6.9 mo, P < 0.003) (Figure 1).

DISCUSSION

Thalidomide has been used in the treatment of advanced
HCC patients. Hsu ez al™ reported an overall response
rate of 6.3% with an overall survival time of 18.7 wk
when an escalating dose (100-600 mg/d) of thalidomide
was used for the treatment of advanced HCC. Patt ef o™
also showed a 5% overall response rate with a 6.8-mo
overall survival time when a high dose (400-1000 mg/d)
of thalidomide was used. In a phase 1l studym], high-
dose (200-800 mg/d) single-agent thalidomide demon-
strated a response rate of 3.9% with an overall survival
time of 123 d. The first retrospective study to analyze
the efficacy and tolerability of fixed low-dose thalido-
mide in the treatment of advanced HCC patients'”
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Table 3 Prognostic factors for efficacy analysis in hepatocel-

lular carcinoma patients receiving thalidomide

Variables P value

Overall response rate 1 (%)

Child-Pugh classification
A 3/30 (10.0) 1.000"
Band C 3/23 (13.0)

Okuda staging
Stage 1 2/27 (7.4) 0.344'
Stage 2 3/16 (18.8)

AFP level
> 400 ng/mL 1/31(3.2) 0.071'
<400 ng/mL 5/22(22.7)

A decrease in AFP > 50% after treatment
Yes 5/16 (31.3) 0.007"
No 1/37 (2.7)

Disease control rate n (%)

Child-Pugh Classification
A 6/30 (20.0) 0.218"
Band C 9/23 (39.1)

Okuda staging
Stage 1 6/27 (22.2) 0.719"
Stage 2 5/16 (31.3)

AFP level
> 400 ng/mL 7/31 (22.6) 0.357
<400 ng/mL 8/22 (36.4)

A decrease in AFP > 50% after treatment
Yes 7/16 (43.8) 0.071"
No 8/37 (21.6)

Overall survival, mo

Child-Pugh Classification
A 8.8 0.922°
Band C 10.8

Okuda staging
Stage 1 222 0.075°
Stage 2 6.9

AFP level
> 400 ng/mL 10.8 0.679°
<400 ng/mL 6.5

A decrease in AFP > 50% after treatment
Yes 20.7 (95% CIL: 1.7-NA)  0.307*
No 7.1 (95% CI: 6.3-24.3)

'P value was calculated by Fisher’s exact test; *P value was calculated by
Log-rank test. AFP: Alpha fetoprotein; NA: Not assessable.

showed that low-dose thalidomide has a comparable
single-agent activity (response rate of 5%, with an over-
all survival time of 4.3 mo) but fewer treatment-related
toxicities than high-dose thalidomide when treating ad-
vanced HCC patients. Patients treated with low-dose tha-
lidomide have similar overall survival times compared to
patients treated with chemotherapeutic agents, with a far
better toxicity profile and less hematological toxicity (no
grade 3/4 neutropenia or thrombocytopenia)'™', The
largest randomized phase Il trial for HCC (the SHARP
trial) showed better progression free survival and overall
survival times with sorafenib than with placebo”. The
primary drug-related adverse events were dermatological
(constitutional and hand-foot skin reactions) and gastro-
intestinal™”. The toxicity of sorafenib is a serious prob-
lem because approximately 50% of the patients had to
interrupt or stop their treatment because of sorafenib-
induced toxicity. The tolerance of low-dose thalidomide
in HCC patients may be worth further investigation.

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

469

A
1.00
T 075
‘e
?
kS
2050
£
8
<)
& 025+
0.00 & ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70
Follow-up time (mo)
— CR + PR + SD
***** PD
© 075 %
@ :
s :
20501 B
3 L
8
e o-----o- ]
& 025+
0.00 & ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70
Follow-up time (mo)
¢ 1.00 — > 50% AFP decreasing
e < 50% AFP decreasing
T 0.75
s
a
kS
2 0.50
=
8
<)
& 025
0.00 & ‘ ‘ o ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70

Follow-up time (mo)

Figure 1 Kaplan-Meier analysis of the survival time in all advanced hepa-
tocellular carcinoma patients (A), in the subgroup of disease stabilization
(B), and in the subgroup of > 50% decrease in alpha fetoprotein (C). CR:
Complete response; PR: Partial response; SD: Stable disease; PD: Progressive
disease; AFP: Alpha fetoprotein.

The treatment of hepatoma with thalidomide appears
to be feasible. A complete response was rare with thalido-
mide treatment of HCC; the PR rate was 5%-10%, and
the SD rate was approximately 37%"*"*'", depending on
the duration of observation, cancer stage, and the defini-
tion of stability. In our study, one patient had complete
remission; the PR rate was 9.4%, and the SD rate was
17%. One CR patient received thalidomide alone after
a TACE therapy failure; the duration of the treatment
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Table 4 Comparison of patients who responded and patients with progressive disease

Characteristic CR PR SD PD CR + PR + SD P value®
AFP level 0.357

> 400 ng/mL 0 (0) 1(3.2) 6 (19.4) 24 (77.4) 7 (22.6)

<400 ng/mL 1(4.6) 4(18.2) 3 (13.6) 14 (63.6) 8 (36.4)

A decrease in AFP > 50% after treatment 1(6.3) 4 (25.0) 2 (12.5) 9 (56.3) 7 (43.8) 0.182
Opverall survival, mo 66.8 NA 20.7 (95% CI: 20.7-33.3) 6.9 (95% CI: 6.3-10.8) 33.3 (95% CI: 20.7-NA)  0.003"

AFP: Alpha fetoprotein; CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease; NA: Not assessable. “P < 0.05 between
the two groups (CR + PR + SD vs PD); °P = 0.0003 (less than 0.005) between progress disease and CR + PR + SD.

was 53.9 mo, the patient had no recurrence, and he is
still alive (66.8 mo post-treatment). The most interesting
finding was the AFP dectease from 11 005.3 ng/mL at
diagnosis to < 20 ng/mL (Table 4). Of the 5 patients
with partial responses, 2 had prior TACE treatments, 2
had RT, 1 had PEI and 1 had systemic therapy. The me-
dian survival time among these patients was 502 d (range,
248-1263 d), and 3 of them are still alive. The median
survival time of patients with stable disease was 412 d
(range, 60-1013 d).

Patients in the CR + PR + SD group had a signifi-
cantly longer survival time (33.3 mo) than those in the
PD group (6.9 mo, P < 0.003). Thalidomide may offer
HCC stabilization and prolong survival, especially in
patients with stabilization. Survival time should be the
focus of future clinical trials of thalidomide therapy. In
this study, we evaluated the clinical implication of the
AFP tumor marker response in assessing the therapeutic
effects of thalidomide in HCC. The results showed that
the AFP response was an independent prognostic factor
for the response rate, disease control rate, and overall
survival time. We also identified patients with more than
of less than a 50% decrease in serum AFP levels from
the baseline, which made a significant difference in their
response rates (31.3% vs 2.7%, P = 0.007). There was a
better trend in the disease control rate (43.8%) and over-
all survival time (20.7 mo) when there was greater than
a 50% AFP decrease (Table 3). The AFP response may
correlate with the biological response and, consequently,
predict the survival benefits of thalidomide in HCC.

In conclusion, thalidomide has shown modest clini-
cal activity, including response and survival, and was
safely administered to patients with advanced HCC. Be-
cause the present study is retrospective in nature with a
relatively small number of patients, a larger, randomized
phase II /I study is needed to cleatly define the role of
single-agent thalidomide in the treatment of HCC as an
alternative to the expensive molecular-targeted therapies.
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Research frontiers

HCC is a hypervascular tumor that is one of the most antiangiogenic and angio-
genesis-dependent tumors. Recently, thalidomide was shown to inhibit the an-
giogenesis of cancer cells and studies have reported modest responses to this
therapy in advanced HCC. The authors retrospectively analyzed the records of
HCC patients who received thalidomide in combination with other therapies to
determine whether thalidomide was effective.

Innovations and breakthroughs

Studies published on the efficacy of thalidomide in advanced hepatocellular
carcinoma have reported modest responses to the therapy with acceptable
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sponse in assessing the therapeutic effects of thalidomide in HCC. In this study,
the authors concluded thalidomide showed modest clinical activity, including
response and survival, and was safely administered to patients with advanced
HCC. Furthermore, they also identified patients with more than or less than a
50% decrease in serum AFP levels from the baseline, which made a significant
difference in their response rates.

Applications

The results showed that the AFP response was an independent prognostic
factor for the response rate, disease control rate, and overall survival time. The
AFP response may correlate with the biological response and, consequently,
predict the survival benefits of thalidomide in HCC.
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