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Abstract

Resumo

Objective: To compare conventional transarterial chemoembolization (cTACE) and drug-eluting bead TACE (DEB-TACE) in terms of
efficacy, survival, and adverse effects in patients with hepatocellular carcinoma who are not candidates for curative therapy.
Materials and Methods: This was a retrospective study of patients with hepatocellular carcinoma who underwent cTACE or DEB-
TACE for palliative treatment between January 2009 and December 2021. The Kaplan-Meier method was used for survival analysis.
Values of p < 0.05 were considered statistically significant.

Results: We evaluated 268 patients, of whom 70 underwent DEB-TACE and 198 underwent cTACE. There was no significant differ-
ence between the groups regarding sex, age, or etiology of cirrhosis. The proportion of patients achieving a complete response on
imaging examinations was higher in the cTACE group (31.8% vs. 16.1%), whereas that of patients achieving a partial response was
higher in the DEB-TACE group (33.9% vs.19.7%), and the differences were significant (p = 0.014). The mortality rate was similar
between the groups. The survival rate in the DEB-TACE and cTACE groups, respectively, was 87.0% and 87.9% at one year, 35.1% and
32.9% at three years, and 20.5% and 18.1% at five years (p = 0.661). There was no significant difference between the DEB-TACE
and cTACE groups in terms of the frequency of adverse events (7.1% vs. 17.8%; p = 0.052). The most common complication in both
groups was post-embolization syndrome.

Conclusion: Although a complete response was more common among the patients who underwent cTACE, there was no difference
in survival between the groups and the frequency of adverse events was similar.

Keywords: Carcinoma, hepatocellular; Chemoembolization, therapeutic; Microspheres; Survival analysis.

Objetivo: Comparar a eficacia, sobrevida e efeitos adversos entre cTACE e DEB-TACE em pacientes com carcinoma hepatocelular
nao candidatos a terapia curativa.

Materiais e Métodos: Estudo retrospectivo de pacientes com carcinoma hepatocelular submetidos a cTACE ou DEB-TACE para
tratamento paliativo entre janeiro de 2009 e dezembro de 2021. Foi utilizado o método Kaplan-Meier para analise de sobrevida.
Valor de p < 0,05 foi considerado estatisticamente significante.

Resultados: Foram avaliados 268 pacientes, dos quais 70 foram submetidos a DEB-TACE e 198 foram submetidos a cTACE. Nao
houve diferenca em relacao ao sexo, idade e etiologia da cirrose. O grupo cTACE apresentou maior porcentual de resposta completa
em exames de imagem (31,8% vs. 16,1%) e o grupo DEB-TACE apresentou maior porcentual de resposta parcial (33,9% vs.19,7%),
com valor de p = 0,014. A mortalidade foi semelhante. As taxas de sobrevivéncia para os grupos DEB-TACE e cTACE foram 87,0% e
87,9% em um ano, 35,1% e 32,9% em trés anos e 20,5% e 18,1% em cinco anos, respectivamente (p = 0,661). Em relacao a fre-
quéncia de eventos adversos, nao houve diferenca significativa entre os grupos (7,1% na DEB-TACE vs. 17,8% na cTACE; p = 0,052).
A complicagao mais comum, em ambos os grupos, foi a sindrome p6s-embolizagao.

Conclusao: Embora tenha sido observada maior frequéncia de resposta completa em pacientes submetidos a ¢cTACE, ndo houve
diferenga na sobrevida dos pacientes entre os grupos. A taxa de eventos adversos também foi semelhante.

Unitermos: Carcinoma hepatocelular; Quimioembolizacéo terapéutica; Microesferas; Analise de sobrevida.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the most com-
mon primary malignant neoplasm of the liver, account-
ing for 75% of all malignant liver tumors worldwide'". Tt
is also the sixth most prevalent neoplasm and the fourth
leading cause of cancer-related mortality. The progno-
sis is poor in all regions of the world and, in 2018, the
overall incidence of liver neoplasia was 9.3 per 100,000
person-years and the associated mortality rate was 8.5 per
100,000 person-years, indicating a very close relationship
between incidence and mortality®?.

There are multiple risk factors for HCC, and one of
the features common to many of them is the presence of
cirrhosis®. Approximately one-third of patients with cir-
rhosis develop HCC during their lifetime®. The main risk
factors for HCC are liver cirrhosis per se, infection with
hepatitis B or C virus, alcoholism, metabolic dysfunction-
associated steatotic liver disease, hemochromatosis, and
ingestion of environmental toxins such as aflatoxin®.

It is estimated that only 10-30% of patients diagnosed
with HCC are eligible for curative treatment”. For pa-
tients with liver tumors who are not eligible for resection,
ablation, or transplantation, treatment options include
palliative methods such as transarterial chemoemboliza-
tion (TACE), drug-eluting bead TACE (DEB-TACE), tran-
sarterial radioembolization, and systemic therapy®.

The TACE method was introduced in 1977 by Yamada
et al., who applied it in a cohort of 120 patients'®. The con-
ventional TACE (¢TACE) technique involves intra-arterial
injection of cytotoxic agents such as doxorubicin, cisplatin,
epirubicin, mitomycin, and irinotecan, which are emulsi-
fied in the oil-based radiopaque contrast agent, lipiodol.
That is followed by injection of embolic agents, resulting
in embolization of the tumor microcirculation, which leads
to ischemic necrosis. The lipiodol causes retention of the
chemotherapeutic agents within the tumor and can be de-
tected by imaging after the procedure, predicting the re-
sponse to treatment. However, in ¢TACE, the tumor does
not always retain lipiodol, resulting in decreased effective-
ness of therapy and risk of liver damage'%~'?.

In 2010, DEB-TACE was introduced in order to
reduce side effects and improve the overall results of
TACE"?. The DEB-TACE method uses non-absorbable
embolic microspheres (beads) that elute cytotoxic drugs,
allowing the drugs to be slowly released into the lesion.
The use of microspheres also allows deeper distal emboli-
zation of small vessels, causing selective occlusion of the
arteries that feed the tumor'®'¥. Studies comparing the
efficacy of ¢cTACE and DEB-TACE have produced contro-
versial results, showing similar efficacy trends but a lower
rate of adverse effects for DEB-TACE"#-1¢),

This aim of this study was to compare ¢cTACE and
DEB-TACE in terms of survival and adverse events in pa-
tients undergoing the procedures for the palliative treat-

ment of HCC.
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MATERIALS AND METHODS

This was a retrospective study conducted at the Irman-
dade Santa Casa de Misericérdia de Porto Alegre, a tertiary
care hospital in the city of Porto Alegre, RS, Brazil. We
reviewed the medical records of all consecutive patients >
18 years of age who were diagnosed with HCC and un-
derwent ¢cTACE or DEB-TACE for palliative treatment be-
tween January 2009 and December 2021. The study was
approved by the Research Ethics Committee of the Hospi-
tal (Reference no. 3473656). Patients who had undergone
both ¢cTACE and DEB-TACE were excluded, as were those
who had undergone hepatectomy or other therapeutic mo-
dality prior to TACE, those for whom the medical records
were incomplete, and those who underwent TACE as neo-
adjuvant therapy prior to liver transplantation.

The diagnosis of HCC was made according to the cri-
teria established by the American Association for the Study
U7 using triphasic abdominal computed
tomography (CT), magnetic resonance imaging with gado-
linium, or both as the dynamic imaging methods. In cases
in which diagnosis was not possible with imaging methods,
liver biopsy was performed.

The following patient characteristics were evaluated:
age; sex; etiology of cirrhosis; Child-Pugh class; and model
for end-stage liver disease (MELD) score. Regarding HCC,
the variables studied were as follows: diagnostic method;
Barcelona Clinic Liver Center (BCLC) stage; alpha-feto-
protein (AFP) level; diameter of the largest neoplastic nod-
ule; number of nodules; presence of portal vein thrombo-
sis; and the location of nodules. Regarding the ¢cTACE and
DEB-TACE procedures, the following were evaluated: type
of catheterization (selective or superselective); type of che-
motherapy used; number of sessions; complications; and
follow-up imaging. We also evaluated overall survival and
the cause of death.

The response to TACE was described in accordance
with the Modified Response Evaluation Criteria in Solid
Tumor (mRECIST) criteria®. The mRECIST category
was determined after re-evaluation by an independent ra-
diologist, one to two months after the procedure. Patients
were followed until death or until the end of the study
period (December 2021).

Data were stored in an MS Excel spreadsheet and sub-
sequently analyzed with the IBM SPSS Statistics software
package, version 28.0 (IBM Corp., Armonk, NY, USA).
Quantitative variables were expressed as mean and stan-
dard deviation or as median and interquartile range. Cat-
egorical variables were expressed as absolute frequency
and percentage. The means were compared with Student’s
t-test. For variables with asymmetric data distribution, the
Mann-Whitney test was applied. In the comparison of
proportions, the chi-square test or Fisher’s exact test was
used. In the comparison between the AFP levels at diag-
nosis and those observed after cTACE or DEB-TACE, the

Wilcoxon test was applied. Survival time was estimated by
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plotting Kaplan-Meier curves and was compared between
groups by log-rank test. To adjust for confounding factors,
multivariate models of Cox proportional hazards regres-
sion (for death), Poisson (for complications), and multino-
mial logistics (for the mRECIST category) were applied.
Values of p < 0.05 were considered statistically significant.

RESULTS

Between January 10, 2009 and December 31, 2021, a
total of 328 patients with HCC underwent TACE for pal-
liative treatment. A total of 60 patients were excluded: 18
because they had undergone both procedures (cTACE and
DEB-TACE); 3 because they had also undergone radiofre-
quency ablation; 11 because they had undergone hepatec-
tomy prior to TACE; and 28 because they did not undergo
follow-up examinations. Therefore, the final sample com-
prised 268 patients, of whom 70 had undergone DEB-
TACE and 198 had undergone ¢cTACE. Patients character-
istics are shown in Table 1.

There was no significant difference between the groups
regarding sex or age: in the DEB-TACE group, 75.7% of the
patients were men and the mean age was 65.3 years; in the
c¢TACE group, 67.3% were men and the mean age was 66.8
years. However, there was a significant difference between

Table 1—Sociodemographic and clinical characteristics of patients with HCC
undergoing TACE.

Type of TACE

DEB-TACE cTACE
Variable (n=70) (n=198) P
Age (years), mean + SD 65.3+12.3 66.8+10.1 0.333
Sex, n (%) 0.237
Male 53 (75.7) 133 (67.2)
Female 17 (24.3 65 (32.8)
Cirrhosis, n (%) 0.040
No 6 (8.7) 5(2.6)
Yes 63 (91.3) 189 (97.4)
Etiology, n (%) 0.130
Hepatitis C 38 (60.3) 107 (56.6)
Alcohol use 8(12.7) 28 (14.8)
Hepatitis B 2(3.2) 8(4.2)
Nonalcoholic fatty liver disease 5(7.9) 7(3.7)
Hepatitis C + alcohol use 3(4.8) 29 (15.3)
Hepatitis B + alcohol use 1(1.6) 1(0.5)
Hepatitis B + hepatitis C 0(0.0) 2(1.1)
Cryptogenic 3(4.8) 6(3.2)
Hemochromatosis 1(1.6) 0(0.0)
Other 2(3.2) 1(0.5)
Child-Pugh class, n (%) 0.449
A 51 (85.0) 143 (79.4)
B 9(15.0) 37 (20.6)
MELD score, mean + SD 10.8 +5.3 11.2+49 0.601
BCLC stage, n (%) 0.757
A 15 (21.4) 35 (17.8)
B 48 (68.6) 144 (73.1)
C 7 (10.0) 18 (9.1)
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the groups regarding the presence of cirrhosis, which was
identified in 91.3% of the patients in the DEB-TACE group
and in 97.4% of those in the ¢cTACE group. In both groups,
the most common etiologies of cirrhosis were infection with
hepatitis C virus and excessive alcohol use. Most of the pa-
tients (85.0% and 79.4% in the DEB-TACE and cTACE
groups, respectively) were categorized as Child-Pugh class
A, and the MELD score did not differ significantly between
the two groups (10.8 and 11.2, respectively). Most of the
tumors were classified as BCLC stage B.

Table 2 shows aspects related to the tumor, the thera-
peutic technique employed, and the evolution of the pa-
tients. In both groups, the diagnosis of HCC was predom-
inantly made by imaging methods (in 95.7% and 94.4%
in the DEB-TACE and ¢TACE groups, respectively). The
majority of the neoplastic lesions were located in the left
hepatic lobe, that region being targeted by TACE in 54.3%
of the patients in the DEB-TACE group and in 64.6% of
those in the cTACE group (p = 0.190). In both groups, the
median number of nodules was two and portal vein throm-
bosis was present in less than 10% of all cases.

Nearly all of the patients underwent successful cath-
eterization, which was of the superselective type in more
than 80%. In the sample as a whole, the chemotherapy
used was doxorubicin and a median of two chemoembo-
lization procedures were performed. When evaluating the
response after treatment of the target lesion, we found
that the proportion of patients achieving a complete re-
sponse was higher in the ¢cTACE group (31.8% vs. 16.1%),
whereas that of patients achieving a partial response was
higher in the DEB-TACE group (33.9% vs.19.7%), and the
differences were significant (p = 0.014). The median AFP
level at diagnosis was 16.9 ng/dL. and 30.7 ng/dL in the
DEB-TACE and ¢TACE groups, respectively (p = 0.192),
whereas it was 15.5 ng/dL. and 31.7 ng/dL, respectively,
after TACE (p = 0.494).

Of the 70 patients in the DEB-TACE group, 46 (65.7%)
died during the study period, compared with 150 (75.8%) of
the 198 patients in the cTACE group, although the differ-
ence was not significant. Most of the deaths were related to
the tumor itself. Other causes included infections and com-
plications of cirrhosis. Figure 1 compares survival between
the DEB-TACE and cTACE groups, in which it was, respec-
tively, 87.0% and 87.9% in one year, 35.1% and 32.9% in
three years, and 20.5% and 18.1% in five years (p = 0.661).

When comparing the groups in terms of post-em-
bolization complications, we found that the rate of ad-
verse events was lower in the DEB-TACE group (7.1%
vs. 17.8%), although the difference was not statistically
significant (p = 0.052). In both groups, the most common
complication was post-embolization syndrome.

DISCUSSION

In the present study, survival did not differ significantly
between the patients who underwent ¢TACE and those
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Table 2—Comparison between DEB-TACE and cTACE in terms of the characteristics of the patients and their tumors.

Type of TACE
DEB-TACE cTACE
Variable (n=70) (n=198) P
Method(s) used for the diagnosis of HCC, n (%) 0.915
Imaging 67 (95.7) 187 (9.4)
Biopsy 1(1.4) 4(2.0)
Imaging + biopsy 2(2.9) 7 (3.5)
Number of nodules, median (interquartile range) 2 (1-2.5) 2 (1-2.5) 0.719
Diameter of the largest nodule (cm), median (interquartile range) 3.95(3.1-5.8) 4.3(2.9-6.1) 0.908
Target segment, n (%) 0.190
Right lobe 17 (24.3) 44 (22.2)
Left lobe 38 (54.3) 128 (64.6)
Right lobe + left lobe 15 (21.4) 26 (13.1)
Imaging characteristic, n (%) 0.082
Typical (LI-RADS 4 or 5) 66 (94.3) 192 (98.5)
Atypical (LI-RADS 1, 2, or 3) 4(5.7) 3(1.5)
Portal thrombosis, n (%) 0.488
None 55 (90.2) 172 (94.5)
Tumor-related 5(8.2) 8(4.4)
Non-tumor-related 1(1.6) 2(1.1)
Adverse event, n (%) 0.052
No 65 (92.9) 162 (82.2)
Yes 5(7.1) 35 (17.8)
Type of adverse event, n (%) 0.837
Post-embolization syndrome 4 (80.0) 25 (71.4)
Vascular 0(0.0) 4(11.4)
Infectious 0(0.0) 1(2.9)
Other 1(20.0) 5(14.3)
Successful catheterization, n (%) 0.653
No 2(2.9) 4(2.0)
Yes 68 (97.1) 194 (98.0)
Type of catheterization, n (%) 0.655
Superselective 56 (86.2) 166 (89.2)
Selective 9(13.8) 20 (10.8)
AFP level (ng/dL) at diagnosis, median (interquartile range) 16.9 (5.6-101.0) 30.7 (7.7-248.0) 0.192
Number of TACE procedures, median (interquartile range) 2(1-2) 1(1-2) 0.128
mRECIST response of the target lesion, n (%) 0.014
Complete 9(16.1) 55 (31.8)
Partial 19 (33.9) 34 (19.7)
Stable disease 1(1.8) 14 (8.1)
Progressive disease 27 (48.2) 70 (40.5)
AFP level (ng/dL) after TACE, median (interquartile range) 15.5 (5.1-265.0) 31.7 (6.1-388.0) 0.494
Death, n (%) 0.141
No 24 (34.3) 48 (24.2)
Yes 46 (65.7) 150 (75.8)
Cause of death, n (%) 0.946
Unrelated to the tumor 7 (31.8) 27 (35.5)
Related to the tumor 15 (68.2) 49 (64.5)

who underwent DEB-TACE. Similar results have been re-
ported in some other studies and meta-analyses!*>192?
A large, multicenter randomized clinical trial conducted
by Golfieri et al."> (of the Precision Italia Study Group)
showed that both techniques are equally effective and
safe, with similar one- and two-year survival rates—86.2%

and 56.8%, respectively, for DEB-TACE and 83.5% and
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55.4%, respectively, for cTACE. Those are higher than the
rates obtained in the present study, especially for the sec-
ond year of follow-up. It is noteworthy that in the present
study a complete radiological response was more com-
mon in the ¢cTACE group, although that does not seem to
have influenced survival. In contrast, two meta-analyses

showed that survival is better after DEB-TACE than after

Radiol Bras. 2024;57:€20230105
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Figure 1. Kaplan-Meier survival
curve comparing patients treated .0 20.0 40.0 60.0 80.0 100.0 120.0
with cTACE and those treated Survival time (months)
with DEB-TACE (p = 0.661).

c¢TACE®*?¥, Nonetheless, neither the American Associa-
tion for the Study of Liver Diseases®® nor the European
Association for the Study of the Liver'?® suggest that one
method is more effective than the other.

In our study sample, most of the patients underwent
superselective catheterization, as recommended in the lit-
@7 and catheterization as a rule was successful.
Golfieri et al.®® reported that a complete response and
tumor necrosis > 90% were observed approximately twice

as often when selective or superselective catheterization

erature

was used than when nonselective catheterization was used
(p = 0.013 and p = 0.008, respectively). The complete
response rate observed for ¢cTACE in the present study
was similar to that previously described at our center??,
whereas that observed for DEB-TACE was lower, although
similar results have been reported'®. Although Golfieri et
al."> observed higher response rates for DEB-TACE, the
difference was not statistically significant. The PRECI-
SION V study''®, which was a prospective, randomized
phase II trial conducted in five countries, with a collec-
tive total of 212 patients, also showed no significant dif-
ference between ¢TACE and DEB-TACE in terms of the
complete response rate (27% vs. 22%). One recent sys-
tematic review and meta-analysis, evaluating 34 studies
involving a collective sample of 4,841 patients with HCC,
in which the mean follow-up period ranged from 6 weeks
to 18 months, showed no significant difference between
the two TACE methods in terms of the complete or partial
response rate®?),

Despite not being the aim of this study, it seems inter-
esting to reflect on the costs involved in performing these
procedures. A study conducted in the United Kingdom
showed an unadjusted mean cost difference of £3,770.30

Radiol Bras. 2024;57:€20230105

for DEB-TACE in comparison with ¢cTACE®Y., In that
study, patients undergoing DEB-TACE required fewer
treatment sessions, although there was a bias because
those patients had significantly fewer target lesions. How-
ever, the reality in Brazil is different, given the high price
charged by the companies that supply the microspheres for
DEB-TACE and the fact that no cost-effectiveness stud-
ies of the procedure have been carried out in the country.
In addition, the public health care system in Brazil only
makes ¢cTACE available to patients, excluding DEB-TACE
because of the costs. However, given that we have dem-
onstrated similar results, it seems reasonable to perform
¢TACE when and where DEB-TACE is unavailable.

As for the rate of adverse effects, there was no statisti-
cal difference between the two groups in the present study,
although this finding may be controversial. In the PRECI-
SION V study'*, the proportion of patients with post-em-
bolization syndrome was similar in both groups, although
the increase in aminotransferases was less pronounced
in the DEB-TACE group. The authors also showed that
the difference in the left ventricular ejection fraction was
smaller in the DEB-TACE group and that the frequency
of gastrointestinal adverse events was lower in the cTACE
group (45% vs. 61%). In the randomized trial conducted
by Golfieri et al."> (of the Precision Italia Study Group),
the only observed advantage of DEB-TACE was a lower
incidence of abdominal pain after the procedure. How-
ever, various systematic reviews have shown no difference
in the adverse event rates'!®232%30),

The importance of the present study lies in the fact that
in Brazil®?| as well as in Latin America at large®®, TACE
is the treatment most frequently offered to patients with
HCC. In fact, for patients with HCC at an intermediate
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BCLC stage, TACE is the treatment of choice®. Despite
the need for screening and surveillance of patients with cir-
rhosis in order to diagnose HCC earlier, that recommenda-
tion is not often followed in practice®®. Therefore, in most
cases, when HCC is diagnosed, it is no longer possible to
offer curative treatment.

In the present study, as observed in other study con-
ducted in Brazil®®?, the most common etiology of cirrhosis
was infection with hepatitis C virus, whereas in the rest of
the world, especially in Asia and Africa, the most common
etiology is infection with hepatitis B virus®>3¢)
patient sample, the age at diagnosis and distribution by
sex are in agreement with data in the literature®73®. The

. In our

AFP levels were low in our patients, which is in keeping
with the findings of an epidemiological survey conducted
in Brazil, in which most of the patients had an AFP level
below 100 ng/mL3?, As expected, the majority of patients
in our study were categorized as Child-Pugh class A and
had a MELD score < 15, given that decompensated cir-
rhosis is a contraindication for performing TACE 263940,

Our study has some limitations. First, the retrospec-
tive nature of the study limited its ability to identify tem-
poral changes. In addition, the number of patients who
underwent DEB-TACE was smaller than was that of the
patients who underwent ¢TACE, which restricts the gen-
eralizability of the DEB-TACE results. Furthermore, some
patients underwent CT to assess the response to the pro-
cedure. That, together with the fact that lipiodol can in-
troduce artifacts and hinder the identification of enhance-
ment on CT (potentially leading to a higher frequency of
complete responses), represents another limitation.

In conclusion, our findings indicate that DEB-TACE
has no significant advantages over cTACE. The two tech-
niques appear to be comparable in terms of survival and
the occurrence of adverse effects.
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