International Journal of
# "GIMB Clinical Images and Medical Reviews

ISSH 2111-6309

Original article

Evaluation of predictive factors associated with prognosis of patients with Solitary Hepato-

cellular Carcinoma receiving transcatheter Arterial Chemoembolization
Shou Wu Lee->*+? Yu Chi Cheng:** Chieh-Ling Yen-! Sheng Shun Yang'3+%67 Teng Yu Lee-'>?

'Division of Gastroenterology, Department of Internal Medicine, Taichung Veterans General Hospital, Taichung, Taiwan
*Department of Radiology, Taipei Veterans General Hospital, Taipei, Taiwan

*Department of Internal Medicine, Chung Shan Medical University, Taichung, Taiwan

“Department of Internal Medicine, Yang Ming Chiao Tung University, Taipei, Taiwan.

SPh.D. Program in Translational Medicine, Chung Hsing University, Taichung, Taiwan

sInstitute of Biomedical Sciences, Chung Hsing University, Taichung, Taiwan

"Department of Post-Baccalaureate Medicine, College of Medicine, National Chung Hsing University

Ve ™ Introduction:
[ Abstract ‘
Hepatocellular carcinoma (HCC) occurs most often in underlying
Aim: Transcatheter arterial chemoembolization (TACE) is the rec- chronic liver diseases including advanced fibrosis or cirrhosis, which
ommended treatment modality for intermediate stage hepatocel- is usually related to chronic hepatitis B virus (HBV), hepatitis C virus
lular carcinoma (HCC). The aim of this study was to evaluate the (HCV) infection, prolonged alcohol use, or nonalcoholic fatty liver dis-
predictive factors associated with prognosis of patients with solitary ease.'? The Barcelona Clinic Liver Cancer (BCLC) staging system can
HCC receiving TACE. be used to assess therapeutic options,® such as transcatheter arterial

Methods: Patients with solitary HCC were collected at Taichung chemoembolization (TACE), which is recommended as the treatment

Veterans General Hospital from January 2005 to December 2009. modality for intermediate stage, or BCLC stage B, HCC.* For solitary

Patients with or without complete response (CR) were assigned to HCC, curative treatments such as hepatic resection, liver transplanta-

the CR group or the non-CR group according to mRECIST criteria. tion, and radiofrequency ablation (RFA) are the usual recommended

The clinical and radiological characteristics of the two groups were treatment modalities. However, these modalities sometimes cannot be

compared. applied in all patients with solitary HCC for various reasons unique to

individual cases.
Results: Among a total of 84 enrolled patients, there were 38

(45.2%) and 46 (54.8%) patients in the CR group and non-CR
group, respectively. The CR group had significantly smaller tumor

According to previous reports, TACE slows cancer progression and
improves survival, compared to those treated with best supportive

care, in patients with unresectable HCC.>® In addition, some clini-
size (mean 3.76cm vs. 8.59cm, p=0.001), and a higher rate of no

residual tumor blush (RTB) (94.7% vs. 56.5%, p=0.001), compared
with the non-CR group. Logistic analysis showed the HCC size (OR
0.66, 95% CI 0.54-0.81, p=0.001) and no RTB (OR 6.01, 95% CI
1.11-33.28, p=0.038) each had a significant impacts on whether CR

cal studies have evaluated patients with solitary HCC undergoing
TACE.”® However, the reported therapeutic outcomes among these
patients vary.

The aim of our study was to evaluate the predictive factors associated

with the prognosis of patients with solitary HCC receiving TACE as
was achieved with TACE. Better overall survival was found in pa-

tients with CR who underwent TACE, had no RTB, or had small-

the primary treatment.

sized HCC. Methods:

Conclusion: Small-sized tumor and no RTB were associated with a HCC patients who were newly diagnosed in accordance with the AAS-
favorable radiological tumor response in patients with solitary HCC LD guidelines® were collected at Taichung Veterans General Hospital
receiving TACE. from January 2005 to December 2009. The enrolment criteria were a

diagnosis of solitary HCC and use of TACE as the primary treatment.

Keywords: Hepatocellular carcinoma; radiological characteristics;
th P & These subjects were not eligible for hepatic resection, liver transplanta-

| transcatheter arterial chemoembolization
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tion or RFA due to individual reasons, such as multiple comorbidities,
no suitable donor, risks of postopertative hepatic dysfunction or tu-
mors in locations that are difficulty to approach. The exclusion criteria
included diagnosis with multiple HCCs, appearance of tumor with
major vascular invasion or extrahepatic spread, cirrhotic Child-Pugh
stage C, poor performance status or lost to of follow-up within the
following day.

The clinical parameters of all enrolled patients, including age, gender,
and liver function, such as total bilirubin, alanine aminotransferase
(ALT), and alpha-fetoprotein (AFP), as well as presence of chronic
HBV and HCV infection, cirrhotic Child-Pugh stage, and tumor size
were collected.

The radiological findings were recorded. For superselective TACE, the
tip of the catheter was placed into the hepatic arterial branch affer-
ent to the segment or subsegment sites where the tumor was located.
In non-selective TACE, a lobar technique was carried out in the case
of a nodule fed by multiple arteries. On the post-TACE angiogram,
tumor-feeding artery blockage was defined according to whether or
not tumor-supplying arteries could be visualized. Presence of residual
tumor blush (RTB) was defined as either unchanged tumor stain or a
reduction in intensity or size compared with the pre-TACE image. Ac-
cording to post-TACE CT images, depending on the pattern of tumor
covered by lipiodol, complete lipiodol retention was defined as more
than 90 % lipiodol retention and no peripheral filling defects..
Patients were assessed every 2 months by dynamic imaging study until
the endpoints were reached, including death, disease progression, or
treatment failure after TACE. The assessment of the best tumor re-
sponse was done according to the modified RECIST (mRECIST) cri-
teria'® with four response categories: complete response (CR), partial
response (PR), stable disease (SD), and progressive disease (PD). The
patients with CR were categorized into the complete response (CR)
group and others were categorized into the non-complete response

(non-CR) group.

Statistical analysis

Data are expressed as standard deviation of the mean for each of the
measured parameters. The positive rates of each stratified group are
both expressed as a percentage of the total patient number. Statisti-
cal comparisons were made using Pearson’s chi-square test or Fisher's
exact test in order to compare the effects of the positive rate of each
stratified group. Independent t test was used to analyze continuous
variables. A p-value below 0.05 was considered statistically significant.
Hazard ratios (HR) with a 95% confidence interval (CI) were calcu-
lated by multivariate Cox’s regression to examine the strength of as-
sociation between the radiological variables and the responses follow-
ing TACE. Survival analysis was carried out using the Kaplan-Meier
method for analysis and comparisons were subsequently performed

with the log-rank test.

Results:

A total of 84 patients were enrolled, and the characteristics of these
cases are displayed in Table 1. The median age was 70.11 years, and
male predominance (78.6%) was noted. Thirty-six patients (42.9%)
and 31 patients (36.9%) had chronic HBV and HCV infection. Fif-
ty-eight cases (69.0%) and 26 cases (31.0%) belonged to Child-Pugh

Table 1: The general data and outcomes of the patients with

TACE
All (N=84)
Table 1
M SD N %
Age (years) 70.11 12.54
Gender (male) 66 -78.60%
Viral hepatitis
HBV 36 -42.90%
HCV 31 -36.90%
HBV/HCV 6 -7.10%
nil 11 -13.10%
Cirrhosis, Child-
Pugh
A 58 -69.00%
B 26 -31.00%
HCC size (cm) 6,46 4.5
<2cm 22 -26.20%
>2cm and <Scm 20 -23.80%
>5cm 42 -50.00%
(Tl:’ltga/ldlf)l"“bm 1.24 1.09
ALT (u/l) 66.51 71.87
AFP (ng/mL) 2790.6 2228.22
Radiological re-
sponses
CR 38 -45.20%
PR 20 -23.80%
SD 13 -15.50%
PD 13 -15.50%
Non-CR 46 -54.80%
(PR+SD+PD) 58 -69.00%
ORR (CR+PR) 71 -84.50%
DCR (CR+PR+SD) 13 -15.50%
fm;?l'lls;“”m' 23.77 12.72
One-year survival 60 -71.40%
Two-year survival 45 -53.60%
fil;;‘l’e'year s 36| -42.90%

Abbreviations: AFP, alpha-fetoprotein; ALT, alanine amino-
transferase; CR, complete response; DCR, disease control rate;
HBV, hepatitis B; HCV, hepatitis C; M, mean,; N, number of pa-
tients; OR, objective response; ORR, objective response rate;
PD, progressive disease; PR, partial response; SD, stable dis-
ease; SD, standard derivation.

stages A and B, respectively. The median HCC diameter was 6.46 cm,
and there were 22 cases (23.8%), 20 cases (26.2%) and 42 cases (50.0%)
with HCC <2cm (BCLC stage 0), HCC >2cm and <5cm (BCLC stage
A) and HCC >5cm (BCLC stage B), respectively.

The outcomes of the enrolled patients after TACE are also listed in
Table 1. The numbers of cases with CR, PR, SD, and PD were 38
(45.2%), 20 (23.8%), 13 (15.5%), and 13 (15.5%) respectively. Among
patients who received TACE, the objective response rate (ORR) was
69.0%, and the disease control rate (DCR) was 84.5%. Overall, there
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Table 2: The general data and radiological characteristics of the non-CR group and the CR group

Non-CR (N=46, 54.8%) CR (N=38, 45.2%) P-value
Table 3 M + SD N % M + SD N %

Age (years) 69.61 + 12.31 70.71 | = | 12.95 0.691°
Gender (male) 36 | -78.30% 30 | -78.90% 0.939°
Viral hepatitis 0.730°
HBV 21 | -45.70% 15 | -39.50%
HCV 17 | -37.00% 14 | -36.80%
HBV/HCV 2 -4.30% 4 -10.50%
nil 6 -13.00% 5 -13.20%
Cirrhosis, Child-Pugh 0.398°
A 10 | -62.50% 18 | -75.00%
B 6 -37.50% 6 -25.00%
HCC size (cm) 8.59 + 4.58 376 | £ | 249 0.0012
<2cm# 4 -8.70% 18 | -47.40% 0.001°
>2cm and <Scm# 9 -19.60% 11 -28.90%
>5cm# 33 | -71.70% 9 -23.70%
Total bilirubin (mg/dL) 1.37 + 1.34 1.08 | + 0.64 0.218
ALT (u/l) 77.59 + 90.46 53.11 | + 36 0.121°
AFP (ng/mL) 486.02 | =+ 309.6 277 + 553 0.307°
Radiological characteristics
Superselective TACE 38 | -82.60% 28 | -73.70% 0.321°
Complete lipiodol retention 33 | -71.70% 31 | -81.60% 0.292°
Tumor feeding artery blockage 28 | -60.90% 27 | -71.10% 0.329°
No residual tumor blush 26 | -56.50% 36 | -94.70% 0.001¢

P-values were analyzed with independent t testa; Pearson’s Chi-square testb; Fisher’s exact testc

Abbreviations: AFP, alpha-fetoprotein; ALT, alanine aminotransferase; HBV, hepatitis B; CR, complete response; HCV, hepatitis C; M,
mean; N, number of patients; SD, standard derivation; TACE, transcatheter arterial chemoembolization.

# The rate of CR in HCC size <2cm: 81.8% (18/22), >2cm and <5cm: 55.0% (11/20), >5cm: 21.4% (9/42).

Table 3: The radiological characteristics between the subgroup of HCC<5cm or >5cm

HCC <5cm (N=42) HCC >5em (N=42)
Table 5 1\(1;1121)1 CR(N=29) | P-value | Non-CR (N=33) CR(N=9) | P-value
N % | N % N % N %
Superselective TACE 11 | 84.60% | 20 | 60.00% | 0286 | 27 | 81.90% | 8 | 88.90% 1
Complete lipiodol retention 10 | 76.90% | 22 | 7590% | 0941 | 23 | 69.70% | 9 | 100% | 0.086
Tumor feeding artery blockage 9 69.20% | 22 75.90% 0.651 19 57.60% 5 55.60% 1
No residual tumor blush 10 | 76.90% | 20 | 96.60% | 0045 | 16 | 4850% | 8 | 88.90% | 0.3

P-values were analyzed Fisher’s exact test

Abbreviations: CR, complete response; N, number of patients; TACE, transcatheter arterial chemoembolization.

were 38 patients (45.2%) in the CR group and 46 (54.8%) patients in
the non-CR group. The overall survival of the enrolled patients was
23.77+12.72months, and the one-, two- and three-year survival rates
were 71.4%, 53.6% and 42.9%, respectively.

The characteristics of the non-CR group and the CR group are dis-
played in Table 2. Age, gender, rate of chronic viral hepatitis infection,
Child-Pugh stage, and laboratory parameters, including total biliru-
bin, ALT, and AFP in the two groups were similar. The patients with

<2cm HCC had the highest rate of CR (18 of all 22 cases, 81.8%), fol-
lowed by those with >2cm and <5cm HCC (11 of all 20 cases, 55.0%),
and those with >5cm HCC (9 of all 42 cases, 21.4%). The difference
was significant (p=0.001). Similarly, the CR group had a significantly
smaller tumor size than that of the non-CR group did (mean HCC size
3.76cm vs. 8.59cm, p=0.001).

A comparison of the positive rates of radiological characteristics in
the non-CR group and the CR group is also shown in Table 2. The CR
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Table 4: Logistic analysis of the achievement of complete tumor response with TACE.

Table 6 Univariable analysis Multivariable analysis
OR (95% CI) P-value OR (95% CI) P-value

Age 1.01 (0.97 - 1.04) 0.687
Gender 1.04 (0.37-2.97) 0.939
Viral hepatitis 1.21 (0.70-2.07) 0.491
Cirrhosis, Child-Pugh stage 0.41 (0.16 - 1.10) 0.078
AFP 0.99 (0.99 — 1.00) 0.58

HCC size 0.68 (0.58 -0.81) 0.001 0.66 (0.54-0.81) 0.001
Superselective TACE 0.59 (0.21-1.68) 0.324
Complete lipiodol retention 1.74 (0.62 —4.94) 0.295
Tumor feeding artery blockage 1.58 (0.63 -3.95) 0.33

No residual tumor blush 13.85 (2.97 - 64.49) 0.001 6.01 (1.11-33.28) 0.038

Analyzed with Logistic regression adjusted with age, gender, viral hepatitis, cirrhotic Child-Pugh stage and AFP
Abbreviations: AFP, alpha-fetoprotein; Cl, confidence interval; HCC, hepatocellular carcinoma; N, number of patients; OR, oddi ra-

tio; TACE, transcatheter arterial chemoembolization.

12
p=0.002

1.0
= A CER
N
e
Z &
S L
= L
B o4 I1,11_nc:un-CR
— o
" — e o T
]
o e
)
=]
G
Ay 00

0 10 0 30 40

months

Figure 1: Comparison of overall survival between the non-CR
group and the CR group. (CR, complete response)
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Figure 3: Comparison of overall survival among the patients
with different HCC sizes. (HCC, hepatocellular carcinoma)
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Figure 2: Comparison of overall survival between the patients
with RTB and those without. (RTB, residual tumor blush)

group had an non-significantly lower rate of super-selection for TACE
(73.7% vs. 82.6%, p=0.321), non-significantly higher rates of complete
lipiodol retention (81.6% vs.71.7%, p=0.292) and tumor feeding artery
blockage (71.1% vs. 60.9%, p=0.329), but a significantly higher rate
of no RTB (94.7% vs. 56.5%, p=0.001), compared with the non-CR
group.

Further analysis of the association between radiological characteristics
and complete tumor response with TACE according to the HCC size
(HCC <5cm or >5cm) is shown in Table 3. Similarly, the image finding
of no RTB still had a significant positive impact both in the subgroup
of small-sized HCC (96.6% vs. 76.9%, p=0.045) and in the subgroup of
large-sized HCC (88.9% vs. 48.5%, p=0.030). The prevalence of com-
plete lipiodol retention was higher in the patients with HCC >5cm
and CR than in those with non-CR, although the difference was non-
significant (100% vs. 69.7% p=0.086).

Logistic analysis of the patients who achieved complete tumor re-
sponse with TACE is shown in Table 4. The clinical parameters includ-
ing age, gender, viral hepatitis, Child-Pugh stage, AFP, and TACE im-

age characteristics, including superselective TACE, complete lipiodol
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retention, and tumor feeding artery blockage, had non-significant ef-
fects. In contrast, the HCC size (OR 0.66, 95% CI 0.54-0.81, p=0.001)
had a significant negative impact, and the TACE image of no RTB (OR
6.01, 95% CI 1.11-33.28, p=0.038) had a significant positive effect on
achievement of complete tumor response after TACE.

The overall survival between the non-CR group and the CR group,
between patients with and without RTB, and among subjects with dif-
ferent HCC sizes are displayed in Figures 1, 2, and 3, respectively. The
patients in the CR group had a significantly longer overall survival
than those in the non-CR group (31.45+8.05 months vs. 22.74+12.17
months, p=0.002). The subjects with TACE image of no RTB had a
significantly better overall survival than those without (26.69+11.98
months vs. 15.57+11.28 months, p=0.001). The patients with HCC
>5cm had a significantly worse outcome of overall survival than those
with HCC >2cm and <5c¢cm or HCC <2cm (19.61+£13.08 months vs.
28.20+11.56 months vs. 27.70+10.74, p=0.015).

Discussion:

HCC is one of the most types of malignancy worldwide, and less than
half of patients are diagnosed at an early stage."’ Recommended treat-
ment modalities for resectable HCC are curative treatments including
hepatic resection, liver transplantation, and RFA. The treatment mo-
dalities for unresectable HCC are palliative treatments, such as TACE
or systemic therapy.> However, these curative modalities may not be
suitable for the treatment of solitary HCC in some cases with a variety
of reasons unique to individual patients. Hence, TACE was adapted to
meet the needs of such patients based on clinical judgment.

The modified RECIST is widely used for assessing the radiological
response of HCC following TACE." Determination of treatment re-
sponse following TACE by measuring residual viable tumor tissue has
been proven to be a surrogate marker of overall survival.'>* Our re-
sults found the radiological CR occurred in 38 cases of the 84 patients
(45.2%) enrolled in this study. Clinical parameters, including age,
gender, rates of chronic viral hepatitis infection, Child-Pugh stage,
and laboratory parameters, had no impact on the achievement of CR
among these patients.

One retrospective Korean study, which enrolled 175 patients with
solitary HCC receiving TACE, noted the rate of CR was 68% in all
cases and tumor size <3 cm was also a significant predictor according
to the results of multivariate analysis (OR 2.024, 95% CI 1.295-6.135,
P=0.049).” A retrospective study conducted in Italy, which investigat-
ed 148 patients with solitary HCC who underwent TACE, found the
overall rate of CR was 64%, and smaller tumor diameter was a signifi-
cant predictor of achievement of radiological CR. (<3cm HCC vs. >3
cm HCC: 73% vs. 54%, p=0.017).% Our study had a similar result. The
patients with a small-sized HCC (<2cm) had a higher rate of CR than
those with a larger-sized HCC (>2cm and <5cm or >5cm) (81.8% vs.
55.0% vs. 21.4%, p=0.001).

TACE involves the intra-arterial infusion of a cytotoxic drug and em-
bolization of the blood vessel using gelatin sponge particles or micro-
spheres. The difference in TACE efficacy according to the HCC size
might be explained by the presence of more poorly enhanced daughter
nodules or satellite lesions around large-sized HCC, rendering it less
likely to achieve CR in response to TACE." The another reason might

be due to the fact that anticancer drugs easily pass through the arterio-

portal shunt that more in large-sized HCC.1

According to previous studies, the characteristics of lipiodol reten-
tion by tumor tissue could be considered a prognostic marker,15 and
incomplete lipiodol pattern was correlated with a higher risk of re-
currence.’®”” One US retrospective study enrolled 105 patients with
unresectable HCC who underwent TACE, and results showed the end-
points of no RTB and reduced antegrade arterial flow were indepen-
dent positive prognostic indicator of survival.'®

Our results found the radiological characteristic of no RTB was a sig-
nificant predictor of achievement of radiological CR with TACE in pa-
tients with solitary HCC (both small- and large-sized tumors). Other
radiological characteristics, including super-selection for TACE, com-
plete lipiodol retention and tumor feeding artery blockage, were not
associated with the radiological tumor responses of the subjects with
solitary HCC receiving TACE.

A radiological tumor response to TACE has been identified as an inde-
pendent prognostic factor that is capable of predicting outcomes such
as overall survival in these patients.”>"” A previous study conducted
in Italy reported average overall survival durations of 37 months and
28 months in patients with CR and non-CR after TACE, and the dif-
ference was significant (p=0.048).7 Our study also found a significant
better overall survival in the CR group than that in the non-CR group
(31.45 months vs. 22.74 months, p=0.002). Moreover, smaller tumor
size (27.70-28.20 months vs. 19.61 months, p=0.015) and no RTB
(26.69 months vs. 15.57 month, p=0.001) were both positively cor-
related with prolonged overall survival.

Our study had a few limitations. First, this study design was retrospec-
tive, and selection or reporting bias may have existed. Second, epiru-
bicin and lipidiol dosage of TACE were not recorded, and the dose-tu-
mor response relationship was not assessed. Third, patient tolerability
to TACE and operator-dependent endpoints were variable. Fourth,
combined or subsequent alternative tumor therapies were not taken
into consideration, and tumor recurrences after radiological CR were
also not recorded. Further prospective studies that include a higher

number of cases and more variables are necessary.

Conclusion:

In conclusion, smaller tumor size and no RTB were associated with a
favorable radiological tumor response in patients with solitary HCC
receiving TACE.
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