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Abstract. The value of serum cholinesterase (ChE) level as a
predictive marker in sorafenib therapy for advanced hepato-
cellular carcinoma (HCC) has not yet been investigated. The
present retrospective study therefore analyzed the impact of
the serum ChE level in 93 patients with advanced HCC treated
with sorafenib. Patients were categorized into two groups:
group A with pretreatment serum ChE =140 U/l (n=46) and
group B with pretreatment serum ChE <140 U/l (n=47). The
correlation between clinicopathological findings, including
serum ChE level, and overall survival (OS) and liver damage
during sorafenib therapy was investigated. The median OS of
the patients was 275 days, while OS was markedly higher in
group A compared to group B (P=0.002). In 70 Child-Pugh A
patients, serum ChE level was a significant prognostic
predictor in multivariate analysis [P=0.019, hazard ratio (HR)
=2.612; 95% confidence interval (CI), 1.174-5.810]. During
sorafenib treatment, 22 patients developed liver dysfunc-
tion of grade 3 or higher. Only two group A patients (4.3%)
developed liver dysfunction, compared to 20 group B patients
(42.6%) (P<0.001). Multivariate analysis demonstrated that
the pretreatment serum ChE level was the strongest predictor
of liver damage (P=0.002, HR=0.061, 95% CI: 0.010-0.373),
indicating serum ChE <140 IU/I to be the only independent
predictor associated with severe liver function damage during
sorafenib treatment in 70 patients with grade A Child-Pugh
(P=0.016; HR=0.122; 95% CI, 0.022-0.676). In conclusion,
lower serum ChE level is a significant predictor of poor prog-
nosis and severe liver damage in HCC patients treated with
sorafenib. Advanced HCC patients with lower serum ChE
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levels, including those with a Child-Pugh A pretreatment liver
function score, should be given sorafenib therapy with caution.

Introduction

Hepatocellular carcinoma (HCC) is generally considered to be
chemoresistant, and the results of systemic chemotherapy have
been unsatisfactory (1). Sorafenib (Nexavar, Bayer Healthcare
Pharmaceuticals, Pittsburgh, PA, USA) is a multi-kinase
inhibitor that blocks tumor growth and cell proliferation,
and was the first systemic chemotherapeutic agent found to
improve the survival time of patients with advanced HCC, in
the SHARP as well as Asia-Pacific trials (2-5). However, find-
ings of these trials showed that several patients with advanced
HCC remained refractory to sorafenib, and the factors deter-
mining the patients benefiting from sorafenib therapy remain
unclear (2-5).

Although several studies have investigated the prognostic
factors in sorafenib treatment, no consensus factors have yet
been identified (6-12). Pretreatment liver function parameters,
such as Child-Pugh classification, serum bilirubin, serum
albumin (ALB) and serum aminotransferase have been
reported as prognostic factors in sorafenib treatment (6-12).

Serum cholinesterase (ChE) in combination with ALB
is one of the main indices of the protein-synthetic ability
of the liver (13-19). Unlike ALB level, which is influenced
by various factors such as bleeding, inflammation, chronic
renal diseases or branched chain amino acid administration,
the serum ChE level simply reflects the background liver
function (13-19). Serum ChE level has been reported to be
an important prognostic factor in malignancies other than
HCC, including gastric and pancreatic cancers treated with
systemic chemotherapy (13-17). In addition, serum ChE level
has been reported as a prognostic factor in cholangiocellular
carcinoma patients treated with radiotherapy (18), patients
with recurrent HCC after hepatectomy (20), and in liver
transplantation recipients with chronic end-stage liver disease
(21). Serum ChE thus seems to be significantly involved in
the treatment of several malignancies (22,23). However, to the
best of our knowledge, no studies have yet investigated the
value of serum ChE level as a predictive marker in sorafenib
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therapy for advanced HCC. In the present study, we therefore
focused on serum ChE level as an index of liver function and
investigated its significance in advanced HCC patients treated
with sorafenib.

Patients and methods

Patients. A total of 102 patients with unresectable HCC were
treated with sorafenib at the Department of Gastroenterology
and Hepatology (Osaka Red Cross Hospital, Osaka, Japan)
between June, 2009 and February 2012. The indications for
sorafenib therapy were: unresectable advanced HCC deter-
mined by dynamic computed tomography (CT) scan; Eastern
Cooperative Oncology Group (ECOG) performance status of
0-2; pretreatment Child-Pugh classification of A or B; pres-
ence of extrahepatic metastases; refractory to previous HCC
therapies, such as transcatheter arterial chemoembolization
(TACE); unsuitability for TACE for anatomical reasons and
absence of uncontrollable ascites. Pretreatment serum ChE
levels were not measured in nine (8.8%) of the 102 patients,
and the present study population therefore consisted of
93 patients with measured pretreatment serum ChE levels.

Study protocol. The median pretreatment serum ChE level was
138 TU/I (range, 31-276 TU/1). Patients were therefore catego-
rized into two groups: group A with a pretreatment serum ChE
level =140 IU/1 (n=46) and group B with a pretreatment serum
ChE level <140 IU/l (n=47). We retrospectively analyzed the
correlation between overall survival (OS), and pretreatment
serum ChE level as well as other pretreatment clinicopatho-
logical variables including age, gender, cause of liver disease,
Child-Pugh classification, pretreatment tumor characteristics
such as tumor node metastasis (TNM) stage, Barcelona Clinic
Liver Cancer (BCLC) stage, portal vein tumor invasion and
metastatic sites, tumor markers, laboratory data such as total
bilirubin (TBIL), ALB, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), prothrombin time and serum
creatinine, as well as the presence of ascites. We also exam-
ined the correlation between the development of severe liver
damage during sorafenib therapy, and pretreatment ChE level
and the above-mentioned clinicopathological variables. Severe
liver damage was defined as: liver dysfunction occurring within
3 months from the administration of sorafenib, including
elevated AST, ALT and TBIL, and hepatic encephalopathy
or liver failure of grade 3 or higher based on the Common
Terminology Criteria for Adverse Events (CTCAE) version
4.0. In addition, we performed subgroup analyses on patients
with good liver function defined as Child-Pugh class A.
Written informed consent was obtained from the patients prior
to sorafenib therapy. This retrospective study protocol was in
compliance with the provisions of the Declaration of Helsinki.

Initial sorafenib dose and treatment discontinuation. The
initial sorafenib dose was determined according to factors,
such as patient body weight, body surface area, age, comorbid
diseases, performance status and liver function. The initial
sorafenib dose in this study ranged from 400 to 800 mg/day.
This took into account the fact that studies in several coun-
tries, including Japan, have reported serious adverse events
in several advanced HCC patients administered an initial
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Figure 1. Cumulative overall survival (OS) for all the cases (n=93). The
median OS was 275 days.

sorafenib dose of 800 mg/day, leading to treatment discon-
tinuation. The initial sorafenib dose was therefore determined
taking this fact into consideration. Sorafenib treatment was
continued until disease progression, unacceptable drug-related
toxicity or the patient's decision to discontinue.

Statistical analysis. OS curves were generated using the
Kaplan-Meier method and compared using log-rank tests. OS
was calculated from the initial date of sorafenib treatment
until death by any cause or until the last follow-up. Serum ChE
level and other clinicopathological variables were analyzed
using univariate and multivariate analyses. Regarding OS,
the Cox proportional hazard model was used for multivariate
analysis of factors considered significant in univariate anal-
ysis. Associations between pretreatment serum ChE level and
additional clinicopathological variables, and the development
of liver damage during sorafenib treatment were also exam-
ined using Fisher's exact tests. Regarding the development
of liver damage, the variables found to be significant in the
univariate analysis were subjected to the multivariate analysis
using logistic regression analysis. Data were presented as the
median value (range). P<0.05 was considered to indicate a
statistically significant difference. Statistical analyses were
carried out using the SPSS software (SPSS for Windows 15.0,
SPSS, Inc., Chicago, IL, USA).

Results

Patient characteristics. The baseline characteristics of the
two groups are shown in Table I. Group A comprised 37 males
and 9 females, with a median age of 70 years (range, 46-86).
Group B comprised 35 males and 12 females, with a median
age of 71 years (range, 47-89). With regard to tumor charac-
teristics, 22 patients in group A and 19 patients in group B
had extrahepatic metastases, while 29 and 27 patients were
classified with BCLC stage C disease in groups A and B,
respectively. Most patients had received previous therapies for
HCC: one or more sessions of TACE had been performed in
75 patients, radiofrequency ablation or percutaneous ethanol
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Table I. Baseline characteristics of patients with advanced hepatocellular carcinoma.
Group A (n=46) Group B (n=47)

Variable N or median value (range) N or median value (range) P-value
Age (years) 70 (46-86) 71 (47-89) 0.779*
Gender (male/female) 37/9 35/12 0.794°
Body surface area (m?) 1.59 (1.09-2.18) 1.58 (1.38-1.89) 0.852*
Etiology of liver disease

Hepatitis B/hepatitis C/non-B non-C 10/24/12 7/32/8 0.341°
TNM stage

Stage II/III/IVA/IVB 3/14/7/22 1/18/9/19 0.822°
Site of metastases (yes/no)

Lung 13/33 7/40 0.136°

Bone 8/38 8/39 1.000°

Adrenal 1/45 2/45 1.000°

Lymph node 11/35 9/38 0.621°
Portal vein tumor invasion (yes/no) 8/38 10/37 0.794°
ECOG PS, 0/1/2 40/5/1 40/4/3 0.802°
Child-Pugh classification, A/B 41/5 29/18 0.003°
BCLC stage, B/C 17/29 20/27 0.673°
Pretreatment serum AFP (ng/ml) 476 (2.2-270,300) 98 (2.9-688,400) 0.251*
Pretreatment serum DCP (mAU/ml) 1935 (10-98,510) 937 (11-421,210) 0.462°
Previous therapies for HCC (yes/no)

TACE 40/6 35/12 0.322°

RFA or PEIT 15/31 12/35 0.649°

Surgery 9/37 6/41 0.106°

Radiation 5/41 11/36 0.089°
Initial sorafenib dose (800/400 mg per day) 13/33 13/34 1.000°
Treatment response

CR/PR/SD/PD/NE 0/9/9/14/14 1/2/11/10/23 0.410°

“Unpaired t-test; *Fisher's exact test; N, number; TNM, tumor node metastasis; ECOG PS, Eastern Cooperative Oncology Group Performance
Status; BCLC, Barcelona Clinic Liver Cancer; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; HCC, hepatocellular carcinoma;
TACE, transcatheter arterial chemoembolization; RFA, radiofrequency thermal ablation; PEIT, percutaneous ethanol injection therapy;

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, not evaluated.

injection therapy in 27, hepatectomy in 15 and palliative
radiation therapy in 16 patients. With regard to pretreatment
liver function, 73 patients (78.5%) had Child-Pugh A and
20 (21.5%) had Child-Pugh B function. The incidence of
patients with Child-Pugh A status was significantly higher in
group A compared to group B (P=0.003).

Sorafenib was initiated at 800 mg/day in 26 patients (28.0%)
and at 400 mg/day in 67 patients (72.0%). With regard to treat-
ment response, complete response was obtained in 1 patient,
partial response (PR) in 10 patients, stable disease in 26 and
progressive disease in 25 patients, based on the modified
Response Evaluation Criteria in Solid Tumor (mRECIST) (24).

Predictive factors for OS and causes of mortality. The median
observation period for the analyzed cases was 136 days (range,
3-716), while the median OS was 275 days (Fig. 1). Fifty-three

patients (57.0%) succumbed to the disease during the obser-
vation period. The causes of mortlity were HCC progression
in 44 patients, liver failure in 3 and miscellaneous causes in
6 patients. The median OS was 319 and 106 days for group A
and B patients, respectively (P=0.002) (Fig. 2).

Univariate analysis revealed the presence of bone metas-
tases (P=0.005), ALB level =3.5 g/dl (P=0.042), serum
ChE level =140 1U/1 (P=0.002) and the presence of ascites
(P=0.001) to be significant independent factors linked to
OS (Table II). However, multivariate analyses of the four
factors found to be significant by univariate analysis revealed
only bone metastases (P=0.018) and the presence of ascites
(P=0.011) to be significant independent factors linked to OS
(Table II). Serum ChE Ilevel tended to correlate with OS,
though the correlation was not significant in multivariate
analysis (P=0.068) (Table II).
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Table II. Univariate and multivariate analyses of factors contributing to overall survival in the cases (n=93).

Univariate analysis

Multivariate analysis

Variable N P-value® HR 95% CI P-value®
Age =70 years (yes/no) 43/50 0.960

Gender (male/female) 76/17 0.308

HBsAg-positive (yes/no) 17/76 0.446

Child-Pugh classification, A/B 70/23 0.099

TNM stage, stage I1I/stage IVA or IVB 37/56 0.149

BCLC stage, B/C 37/56 0.375

Portal vein tumor invasion (yes/no) 18/75 0.377

Bone metastases (presence/absence) 16/77 0.005 2.45 1.168-5.172 0.018
Serum AFP =320 ng/ml (yes/no) 47/46 0.126

Serum DCP =1000 mAU/ml (yes/no) 49/44 0.344

Total bilirubin =1 IU/1 (yes/no) 34/59 0.653

Serum albumin =3.5 g/dl (yes/no) 37/56 0.042 1.15 0.560-2.353 0.705
AST >50 IU/I (yes/no) 51/42 0.424

ALT >50 IU/1 (yes/no) 30/63 0.671

Serum cholinesterase =140 [U/1 (yes/no) 46/47 0.002 0.52 0.259-1.049 0.068
Prothrombin time =70% (yes/no) 82/11 0.192

Serum creatinine =1 IU/I (yes/no) 25/68 0.643

Ascites (presence/absence) 20/73 0.001 2.07 1.180-3.628 0.011

"Log-rank test; "Cox proportional hazards model; N, number; HBsAg, hepatitis B surface antigen; TNM, tumor node metastasis; BCLC,
Barcelona Clinic Liver Cancer; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; AST, aspartate aminotransferase; ALT, alanine amino-

transferase; HR, hazard ratio; CI, confidence interval.
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Figure 2. Cumulative overall survival (OS) according to serum cholines-
terase (ChE) level. OS was significantly longer in group A patients (serum
ChE =140 1U/1, n=46) compared to group B patients (serum ChE <140 IU/1,
n=47) (P=0.002).

Subgroup analyses in patients with Child-Pugh A. A statisti-
cally significant difference was detected between the two
groups in terms of baseline Child-Pugh classification. We
therefore performed subgroup analyses based on Child-Pugh
status. We examined 70 patients with Child-Pugh class A
liver function, of whom 41 (58.6%) had higher serum ChE
(=140 IU/1) and 29 (41.4%) had lower ChE (<140 I1U/I).
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Figure 3. Cumulative overall survival (OS) according to serum cholinesterase
(ChE) level in patients with Child-Pugh A (n=70). OS was markedly longer
in patients with higher ChE levels (serum ChE =140 IU/1, n=41) compared to
those with lower ChE levels (serum ChE <140 IU/1, n=29) (P=0.004).

Median OS was 350 and 150 days in the higher and lower
ChE groups, respectively (P=0.004) (Fig. 3). Presence of
bone metastases (P=0.010) and serum ChE level (P=0.004)
were markedly associated with OS in univariate analyses
(Table III), and were significant independent factors linked
to OS in Child-Pugh A patients, according to multivariate
analyses (Table III).
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Table III. Univariate and multivariate analyses of factors contributing to overall survival in patients with Child-Pugh A (n=70).

Univariate analysis

Multivariate analysis

Variable n P-value® HR 95% CI P-value®
Age =70 years (yes/no) 35/35 0.833

Gender (male/female) 57/13 0.149

HBsAg positive (yes/no) 14/56 0.786

TNM stage, stage III/stage IVA or IVB 28/42 0.132

BCLC stage, B/C 28/42 0.163

Portal vein tumor invasion (yes/no) 12/58 0.175

Bone metastases (presence/absence) 11/59 0.010 3.367 0.121-0.730 0.008
Serum AFP =320 ng/ml (yes/no) 34/36 0.283

Serum DCP =1000 mAU/ml (yes/no) 35/35 0.526

Total bilirubin =1 IU/1 (yes/no) 22/48 0.843

Serum albumin >3.5 g/dl (yes/no) 34/36 0.087

AST =50 IU/I (yes/no) 36/34 0.324

ALT =50 IU/1 (yes/no) 22/48 0.786

Serum cholinesterase =140 [U/1 (yes/no) 41/29 0.004 2.612 1.174-5.810 0.019
Prothrombin time =70% (yes/no) 42/28 0.831

Serum creatinine =1 IU/I (yes/no) 16/54 0.702

“Log-rank test; "Cox proportional hazards model; N, number; HBsAg, hepatitis B surface antigen; TNM, tumor node metastasis; BCLC,
Barcelona Clinic Liver Cancer; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; AST, aspartate aminotransferase; ALT, alanine amino-

transferase; HR, hazard ratio; CI, confidence interval.

Predictive factors for severe liver damage. Twenty-two
patients (23.7%) developed grade 3 or higher liver dysfunction
during sorafenib treatment, based on the CTCAE version 4.0,
resulting in the interruption or discontinuation of sorafenib
therapy. Most instances of severe liver dysfunction occurred
within 1 month from the initiation of sorafenib treatment.
Only two group A patients (4.3%) developed liver dysfunction,
compared to 20 group B patients (42.6%).

Results of the univariate analysis showed that TBIL =1 TU/I
(P=0.041), ALB <3.5 g/dl (P=0.015), AST >50 IU/1 (P=0.045),
ALT =50 1U/I (P=0.040), serum ChE level <140 IU/1 (P<0.001)
and the presence of ascites (P=0.003) were significantly asso-
ciated with the development of liver dysfunction (Table IV).
However, results of the multivariate analysis of these six
factors found that only the presence of ascites (P=0.030) and
serum ChE <140 IU/1 (P=0.002) were significant independent
factors associated with the development of liver dysfunction
during sorafenib therapy (Table IV).

Subgroup analyses of severe liver damage in patients with
Child-Pugh A. The occurrence of severe liver damage in
70 patients with good liver function (Child-Pugh A) was
also examined. Forty-one patients (58.6%) had a serum
ChE level =140 1U/1, while the other 29 patients (41.4%) had
a serum ChE level <140 IU/I. Only two patients (4.9%) with
higher ChE developed severe liver dysfunction, compared to
16 patients (55.2%) with lower serum ChE.

Univariate analysis results showed TBIL =1 TU/1 (P=0.029),
AST =50 1U/1 (P=0.007), ALT =50 U/l (P=0.029) and serum

ChE (P<0.001) to be significantly associated with the devel-
opment of severe liver dysfunction (Table V). Multivariate
analysis of these four factors showed that pre-treatment
serum ChE level was the only independent significant factor
associated with the development of severe liver dysfunction
(P=0.016; HR=0.122; 95% CI, 0.022-0.676) (Table V).

Discussion

The positive results of sorafenib therapy identified by the
SHARP and Asia-Pacific trials have opened dimensions in the
treatment of advanced HCC (2,3). However, in terms of tumor
response rate, the efficacy of sorafenib is limited compared to
TACE (1). The SHARP trial showed only 2% of PR in RECIST
(25,26), while the Asia-Pacific trial showed only 3% PR. By
contrast, Edeline et al (27) reported that 12% of HCC patients
treated with sorafenib achieved PR using modified RECIST.
Abbadessa er al (28) reported that HCC patients benefited
from the long-lasting effects of sorafenib. In addition, we have
previously treated a patient with advanced HCC with lung
metastasis who achieved CR with sorafenib (29). These results
suggest that a number of patients may achieve an objective
response with sorafenib therapy (27-30). However, charac-
teristics of the patients benefiting from, as well as features
associated with sorafenib-resistance have yet to be elucidated.

Llovet et al (7) examined plasma biomarkers as predictors
of outcome in HCC patients participating in the SHARP trial
and concluded that none of the tested biomarkers predicted a
response to sorafenib. Numerous studies have therefore inves-


https://www.spandidos-publications.com/10.3892/mco.2012.48
https://www.spandidos-publications.com/10.3892/mco.2012.48

246 TAKEDA et al: PRETREATMENT SERUM CHOLINESTERASE LEVEL IN SORAFENIB TREATMENT FOR HCC

Table IV. Univariate and multivariate analyses of factors contributing to the development of liver damage in the cases (n=93).

Univariate analysis Multivariate analysis

Variable N P-value® HR 95% CI P-value®
Age =70 years (yes/no) 43/50 0.207

Gender (male/female) 76/17 0.631

HBsAg positive (yes/no) 17/76 0.174

TNM stage, stage III/stage IVA or IVB 37/56 0.191

BCLC stage, B/C 37/56 0.086

Portal vein tumor invasion (yes/no) 18/75 0.331

Bone metastases (presence/absence) 16/77 0.558

Serum AFP =320 ng/ml (yes/no) 47/46 0.122

Serum DCP =1000 mAU/ml (yes/no) 49/44 1.000

Total bilirubin =1 IU/1 (yes/no) 34/59 0.041 1.881 0.564-6.273 0.304
Serum albumin >3.5 g/dl (yes/no) 37/56 0.015 0.729 0.138-3.840 0.709
AST =50 IU/I (yes/no) 51/42 0.045 0.824 0.179-3.798 0.804
ALT =50 IU/1 (yes/no) 30/63 0.04 4.269 0.933-19.545 0.061
Serum cholinesterase =140 IU/1 46/47 <0.001 0.061 0.010-0.373 0.002
Prothrombin time =70% (yes/no) 82/11 0.509

Serum creatinine =1 IU/I (yes/no) 25/68 0.366

Ascites (presence/absence) 20/73 0.003 4.154 1.146-15.055 0.030

“Fisher's exact test; logistic regression analysis; N, number; HBsAg, hepatitis B surface antigen; TNM, tumor node metastasis; BCLC,
Barcelona Clinic Liver Cancer; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; AST, aspartate aminotransferase; ALT, alanine amino-
transferase; HR, hazard ratio; CI, confidence interval.

Table V. Univariate and multivariate analyses of factors contributing to liver damage in patients with Child-Pugh A (n=70).

Univariate analysis Multivariate analysis

Variable N P-value® HR 95% CI P-value®
Age =70 years (yes/no) 35/35 0.500

Gender (male/female) 57/13 0.699

HBsAg positive (yes/no) 14/56 0.143

TNM stage, stage III/stage IVA or IVB 28/42 0.533

BCLC stage, B/C 28/42 0.533

Portal vein tumor invasion (yes/no) 12/58 0.605

Bone metastases (presence/absence) 11/59 0.533

Serum AFP =320 ng/ml (yes/no) 34/36 0.077

Serum DCP =1000 mAU/ml (yes/no) 35/35 0.752

Total bilirubin =1 IU/1 (yes/no) 22/48 0.029 1.496 0.293-7.635 0.628
Serum albumin =3.5 g/dl (yes/no) 34/36 0.190

AST =50 IU/I (yes/no) 36/34 0.007 2.330 0.268-20.247 0.443
ALT =50 TU/1 (yes/no) 22/48 0.029 2.104 0.374-11.851 0.399
Serum cholinesterase =140 [U/1 41/29 <0.001 0.122 0.022-0.676 0.016
Prothrombin time =70% (yes/no) 42/28 0.708

Serum creatinine =1 IU/1 (yes/no) 16/54 0.516

“Fisher's exact test; "logistic regression analysis; N, number; HBsAg, hepatitis B surface antigen; TNM, tumor node metastasis; BCLC, Barcelona
Clinic Liver Cancer; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; AST, aspartate aminotransferase; ALT, alanine aminotransferase;
HR, hazard ratio; CI, confidence interval.




tigated biomarkers likely to predict prognosis in HCC patients
treated with sorafenib, although no consensus regarding
prognostic factors has been reached. Tsukui ef al (11) reported
that the Child-Pugh classification was a significant prognostic
factor, while Morimoto et al (12) reported that the Glasgow
prognostic score, Japan integrated staging score and perfor-
mance status were independently associated with survival.
Regarding the clinical course, skin toxicity and reduction of
serum o-fetoprotein during sorafenib therapy were reported
to be associated with OS and time to progression (31,32).
However, to the best of our knowledge, no reports have investi-
gated the prognostic value of the serum ChE level.

The presence of ascites and bone metastases, and serum
albumin <3.5 g/dl and serum ChE level <140 IU/I were found to
be significant indicators of poor OS in the univariate analysis.
TNM and BCLC stage did not contribute to OS. These findings
are partially in agreement with those of Tsukui et al (11), who
reported that background liver disease-derived factors, rather
than tumor-derived factors, were correlated with prognosis in
advanced HCC patients treated with sorafenib. By contrast,
results of the multivariate analysis showed that the presence
of bone metastases was a significant adverse prognostic factor
in the analyzed patients as well as in Child-Pugh A patients.
Advanced HCC patients with bone metastasis frequently
present with severe pain and other symptoms associated with
poor quality of life (33), thus these factors are likely to be
associated with poor prognosis.

In general, patients with pretreatment liver function
damage, such as Child-Pugh B, elevated AST or ALT,
hypoalbuminemia and the presence of ascites are consid-
ered to be intolerant to sorafenib therapy (1-5). Results of
the multivariate analysis demonstrated serum ChE level to
be the strongest predictive factor for severe liver dysfunc-
tion. Under conditions of poor hepatic functional reserve,
reflected by lower serum ChE levels, hepatocytes may easily
be damaged by systemic chemotherapy, leading to severe liver
damage. Our findings suggest that the serum ChE level, as
well as the above-mentioned factors, are important predictors
correlated with the development of severe liver dysfunction.
Consequently, clinicians should take serum ChE levels into
consideration prior to initiation of sorafenib therapy.

The present study found that pretreatment serum ChE
<140 TU/l was a significant poor prognostic factor in the
multivariate analysis in the subgroup of patients with good
liver function of Child-Pugh class A. Moreover, patients with
pretreatment serum ChE <140 IU/I were more likely to develop
severe liver dysfunction during sorafenib treatment compared
to those with pretreatment serum ChE >140 IU/I. These find-
ings suggest that even patients with good pretreatment liver
function of Child-Pugh class A should be treated with sorafenib
with caution if they have low serum ChE levels, and a favorable
clinical outcome in these patients is less likely as a result of the
high frequency of discontinuation of sorafenib therapy.

There were several limitations to the present study. First,
this was a retrospective, single-center study. Second, the
number of patients analyzed was relatively small. Third, the
initial sorafenib dose varied in individual patients, which
could have led to bias. Fourth, nine patients whose pretreat-
ment ChE levels were not tested were excluded from the study,
also potentially leading to bias. A larger prospective study is
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therefore needed to clarify the prognostic factors in advanced
HCC patients treated with sorafenib. Nevertheless, the find-
ings of this study have demonstrated that lower pretreatment
serum ChE levels were a significant risk factor for poor prog-
nosis and liver dysfunction, even in patients with pretreatment
Child-Pugh A liver function, suggesting that patients with
lower serum ChE levels should be treated with caution.

In conclusion, serum ChE level may be a reliable prognostic
marker for the treatment of patients with advanced HCC in the
sorafenib era. Clinicians should therefore be aware of serum
ChE levels, as well as various other clinical findings, prior to
initiation of sorafenib therapy.
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