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Abstract

AIM: To compare the efficacy and safety of yttrium-90
radioembolization (YOORE) and transarterial chemoem-
bolization (TACE) in hepatocellular carcinoma patients.

METHODS: Bibliographic research was conducted on
main scientific databases. When there was no statistically
significant heterogeneity, pooled effects were calculated
using a fixed-effects model by means of Mantel-Haenszel
test, otherwise, a random-effects model was used with
DerSimonian and Laird test. Summary estimates were
expressed in terms of odds ratios (ORs) and 95%CI. The
probability of publication bias was assessed using funnel
plots and with Begg and Mazumdar's test. Sensitivity
analysis was finally conducted using the method of
excluding extreme data.

RESULTS: A total of 10 studies were analyzed, of
which 2 randomized controlled trials. Survival rate
(SR) assessed at 1 year showed an absolute similarity
between the two treatment groups (OR = 1.01, 95%CI:
0.78-1.31, P = 0.93). As long as time elapsed since the
treatment, ORs for survival rate tended to significantly
increase, thus meaning better long-term outcomes in
patients who underwent YOORE (2-year SR: OR = 1.43,
1.08-1.89, P = 0.01; 3-year SR: OR = 1.48, 1.03-2.13,
P = 0.04). Meta-analysis of plotted hazard ratios (HRs)
determined a non-significant overall estimate in favor
of YOORE (HR = 0.91, 0.80-1.04, » = 0.16). Y90RE
showed a statistically significant benefit as compared to
TACE in terms of higher progression-free survival rate
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assessed at 1 year (OR = 1.67; 95%CI: 1.10-2.55; P
= 0.02). Pooled analyses do not revealed a statistically
significant increase in OR for tumor objective responses
after YOORE with respect to TACE (OR = 1.22, 95%CI:
0.69-2.16, £ = 0.50). A non-significant trend in favor of
Y90RE was observed according to adverse event rate
(OR =0.70, 0.38-1.30, » = 0.26).

CONCLUSION: Our meta-analysis reveals that YOORE
and TACE show similar effects in terms of survival,
response rate and safety profile, although tumor pro-
gression is delayed after radioembolization.

Key words: Yttrium-90 radioembolization; Transarterial
chemoembolization; Hepatocellular carcinoma; Survival;
Prognosis; Recurrence

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: A clear evidence in support of the superiority
of yttrium-90 radioembolization (Y9ORE) over chemoem-
bolization (TACE) in hepatocellular carcinoma patients
is still lacking. Results of our meta-analysis reveal
that YOORE and TACE show similar effects in terms
of survival, response rate and safety profile, although
tumor progression is delayed after radioembolization.
Similar results were found as for objective response
rate and safety profile. The sole statistical difference
was with regard to 1-year progression-free survival,
which resulted significantly in favor of YOORE (OR =
1.67, P = 0.02).

Facciorusso A, Serviddio G, Muscatiello N. Transarterial
radioembolization vs chemoembolization for hepatocarcinoma
patients: A systematic review and meta-analysis. World J Hepatol
2016; 8(18): 770-778 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v8/i18/770.htm DOIL: http://dx.doi.
org/10.4254/wjh.v8.118.770

INTRODUCTION

Hepatocellular carcinoma (HCC) is a global health
problem, representing the third most common cause of
cancer-related death and the leading cause of mortality
among patients with cirrhosis'?. Thanks to the recent
improvements in surveillance protocols, diagnostic tools
and therapeutic armamentaria, nowadays early HCC
diagnosis is feasible in 30%-60% of cases in developed
countries™, However, a substantial proportion of pati-
ents develop tumoral portal vein thrombosis (PVT) or
a multifocal pattern as a result of HCC recurrence or
progression, leading to an advanced disease stage not
amenable to curative treatments.

Transarterial chemoembolization (TACE) is the most
widely used primary treatment for unresectable HCC
and the recommended first line-therapy for patients in
intermediate stage™™**!, The rationale for TACE is that
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intra-arterial infusion of a cytotoxic agent followed by
embolization of the tumor-feeding blood vessels will
result in a strong cytotoxic and ischemic effect!,

A novel technique in the field of loco-regional treat-
ments for HCC is called transarterial radioembolization
with yttrium-90 (Y90RE), which induces tumor necrosis
by means of injection of glass or resin microsphere
loaded with yttrium-90'%”), YOORE, which is in fact a
novel form of liver-directed brachytherapy, has already
demonstrated its efficacy in HCC patients leading
to delayed time to progression (TTP) and prolonged
overall survival (0S)®®). Commonly adopted Y90-loaded
microspheres present usually a small size (< 40 um),
therefore due to their microembolic effect they can
be used even in patients with portal vein occlusion.
Furthermore, because of absence of flow obstruction, in
the case of Y90RE there is no hypoxia-initiated cascade
and therefore typical post-TACE sequelae as post-
embolization syndrome are less commont®”,

Although several studies comparing the two loco-
regional techniques have been recently published,
whether there is a clear superiority of one treatment
over the other is still debated.

In this study, we performed a meta-analysis to
compare the efficacy of YO0RE and TACE in treating
patients with unresectable HCC considering as main
endpoints survival rate (SR), progression-free survival
(PFS) and adverse events rate. We think that the
comparison of these two procedures could help to better
define the treatment strategy in intermediate/advanced
HCC patients.

MATERIALS AND METHODS

Inclusion and exclusion criteria

This meta-analysis only included studies meeting the
following criteria: (1) studies comparing YOORE and
TACE in HCC patients; (2) studies published in English;
and (3) articles reporting at least one of the following
data: TTP, survival and adverse events.

Search strategy
Figure 1 reports the search strategy followed in the
meta-analysis.

Bibliographic research was conducted on PubMed,
EMBASE, Cochrane Library and Embase including all
studies fulfilling inclusion criteria published until January
2016. Keywords used included “transcatheter arterial
chemoembolization”, “TACE”, “transcatheter arterial
radioembolization”, “TARE", “liver cancer”, “hepatocellular
carcinoma” and “HCC". Relevant reviews and meta-
analyses of loco-regional treatments in unresectable
HCC were examined for potential suitable studies.
Authors of included studies were contacted to obtain full
text or further information when needed.

Data extraction and management
Data extraction was conducted by two reviewers (Fac-
ciorusso A and Muscatiello N) using a standardized

June 28, 2016 | Volume 8 | Issue 18 |



Facciorusso A et a/. YOORE vs TACE for HCC

66 clinical studies identified

34 trials in patients with liver
tumors other than HCC

32 studies in patients with HCC

22 studies excluded due to
insufficient or missing data

10 studies comparing YOORE with TACE

Figure 1 Flow chart summarizing study selection. HCC: Hepatocellular
carcinoma; TACE: Transarterial chemoembolization; YOORE: Yttrium-90
radioembolization.

approach (PRISMA Statement)"?. Data on publication
details (year of publication, name of first author and
country), study characteristics (patients’ age and
sex, study design, sample size, Child-Pugh stage,
interventions, follow-up duration), OS, TTP, and 1-year
SR were gathered. Case reports and abstracts or
studies with insufficient data were excluded. In case of
repetitive publications from the same population, only
most recent and complete articles were included.

The quality of the included studies was assessed
by two authors independently (Facciorusso A and Mus-
catiello N) according to the currently accepted criteria
described elsewhere!'",

Disagreements were resolved by discussion and
following a third opinion (Serviddio G).

Statistical analysis

2% and I tests were used for across studies comparison
of the percentage of variability attributable to hetero-
geneity beyond chance. P < 0.10 for »° test and I* <
25% were interpreted as low-level heterogeneity.

When there was no statistically significant hetero-
geneity, pooled effects were calculated using a fixed-
effects model by means of Mantel-Haenszel test;
otherwise, a random-effects model was used with
DerSimonian and Laird test. Summary estimates were
expressed in terms of odds ratios (ORs) and 95%CI.

Probability of publication bias was assessed using
funnel plots and with Begg and Mazumdar'’s test. To
explore eventual sources of heterogeneity, we compared
summary results obtained from subsets of studies
grouped according to their design or quality. Sensitivity
analysis was finally conducted using the method of
excluding extreme data (the maximum or the minimum).

All statistical analyses were conducted using RevMan
version 5 from the Cochrane collaboration. For all cal-
culations a two-tailed P value of less than 0.05 was
considered statistically significant.
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RESULTS

Selection of studies

After initial screening, 66 potentially relevant articles
were identified; 34 were excluded because dealing with
non-HCC patients and 22 due to missing or incomplete
data. Clinical data of 1557 patients from 10 studies
were finally pooled to compare YOORE and TACE (Figure 1).

Characteristics of included articles
A total of 10 studies published from 2005 to 2015 were
analyzed, which included 461 HCC patients treated with
Y90RE and 1096 who underwent TACE™?? (Table 1).
Among these articles, 8 were retrospective stu-
dies!***822] and 2 were randomized controlled trials
(RCTs)™?, Overall, 5 studies (of which 1 RCT) were
judged high quality**** and 5 (of which 1 RCT) mode-
rate quality™>?°??! (Table 2). In all the studies, the
two treatment cohorts were well-balanced in terms of
either clinical parameters and tumoral stage (Table 2).

Survival

Data on overall survival were available for 1481 patients
enrolled in 9 studies**?, which estimated this outcome
by means of Kaplan-Meier curves and compared the
two groups using log-rank test. Table 3 describes
summary estimates for SR at three consecutive time-
points, specifically at 1, 2 and 3 years. SR at 1 year
was reported in all the aforementioned nine studies
and showed an absolute similarity between the two
treatment groups (OR = 1.01, 95%CI: 0.78-1.31, P =
0.93). As long as time elapsed since the treatment, ORs
for survival rate tended to significantly increase, thus
meaning better long-term outcomes in patients who
underwent YOORE (2-year SR: OR = 1.43, 1.08-1.89,
P = 0.01; 3-year SR: OR = 1.48, 1.03-2.13, P = 0.04).
Notably, the number of studies reporting long-term
outcomes tended to decrease with 7 studies assessing
2-year SR*??? and only 5 reporting 3-year SRI*>*61820],
No evidence of heterogeneity was found at any time
points (Table 3).

In order to obtain a more robust and reliable esti-
mate of patient survival, we performed a meta-analysis
of plotted hazard ratios (HRs) from 7 studies which
provided data to calculate this parameter'***%, obtaining
as result a non-significant overall estimate in favor of
Y90RE (HR = 0.91, 0.80-1.04, P = 0.16; Figure 2).
There was only a low level of heterogeneity among
studies [y = 7.32, df = 6 (P = 0.29), I’ = 18%)] and
no publication bias was detected by using funnel plot
(Figure 3) and performing Begg and Mazumdar’s test
(P = 0.51). Subgroup analysis retrieving separately
results of the only RCT and observational studies did
not alter the final findings of our meta-analysis (P =
0.77 and 0.16, respectively). Sensitivity analysis was
also performed by restricting analysis to high-quality
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Table 1 Characteristics of the included studies

Ref. Arm Sample size  Recruitment period Study design Region CP (A/B/C) BCLC (A/B/C/D) Quality

Ahmad et al™ Y90RE 24 1990-2003 R United States NA NA M
TACE 52

Kooby et al™ Y90RE 27 1996-2006 R United States 13/14/0 NA H
TACE 44 22/22/0

Carr et al™ Y90RE 99 1992-2005 R United States NA NA M
TACE 691

Salem et al Y9ORE 123 1999-2008 R United States 67/54/2 43/65/13/2 H
TACE 122 67/53/2 47/61/12/2

Lance et al™” Y90RE 38 2008-2010 R United States 31/7/0 NA H
TACE 35 24/11/0

Moreno-Luna et al™  Y9ORE 61 1998-2008 R United States 53/8/0 12/35/14/0 H
TACE 55 44/11/0 23/13/19/0

Pitton et al™ Y90RE 12 2010-2012 RCT Germany 10/2/0 0/12/0/0 H
TACE 12 9/3/0 1/11/0/0

El Fouly et al™” Y90RE 44 2009-2011 R Egipt/Germany 37/7/0 NA M
TACE 42 33/9/0

Kolligs et al™" Y90RE 13 2009-2012 RCT Germany/Spain 9/3/1 5/5/3/0 M
TACE 15 9/4/2 4/8/3/0

Akinwande et al™ Y90RE 20 2007-2013 R United States 7/11/2 0/0/20/0 M
TACE 28 14/13/1 0/0/28/0

CP: Child-Pugh; BCLC: Barcelona Clinic Liver Cancer; YOORE: Yttrium-90 radioembolization; TACE: Transarterial chemoembolization; R: Retrospective;
RCT: Randomized controlled trial; NA: Not available; H: High; M: Moderate.

Table 2 Risk of bias assessment and quality of included studies

Selection Comparability Outcome Overall quality

Observational studies'

Ahmad et al™ ++ + ++ 5

Kooby et al™ ot ++ ++ 7

Carr et al™ ++ ++ ++ 6

Salem et " e+ ++ e 9

Lance et al™”! 4+ ++ ++ 7

Moreno-Luna et al™ ++++ ++ 4+ 9

El Fouly et al™ ++ + ot 6

Akinwande et al™ ++ + ++ 5
Randomized controlled trials®

1 2 & 4 5] 6 7
Pitton et al™ L L L U L L L H
Kolligs et al™" L H U U H L L M

'Study quality assessment performed by means of Newcastle/Ottawa scale (each asterisk represents if the
respective criterion within the subsection was satisfied); “Cochrane Collaboration’s tool for assessing the risk of
bias across 7 domains: (1) random sequence generation; (2) allocation concealment; (3) blinding of participants
and personnel; (4) blinding of outcome assessment; (5) incomplete outcome data; (6) selective reporting; and (7)
other bias. L: Low; H: High; U: Unclear; M: Moderate.

Table 3 Odds ratios and heterogeneity of 1-year, 2-year and 3-year survival rate

Survival estimate No. of studies  No. of patients OR (95%Cl) P-value Heterogeneity

r P
1-yr SR 9 1481 1.01 (0.78-1.31) 0.93 0% 0.71
2-yr SR 7 1382 1.43 (1.08-1.89) 0.01 0% 0.93
3-yr SR 5 1261 1.48 (1.03-2.13) 0.04 0% 0.44

SR: Survival rate; OR: Odds ratio.

studies and by excluding each article once per time and PFS
it showed that the outcome effect was coherent (data Data on tumor progression was available in 4 stu-
not shown). dies!*®**2!1, YOORE showed a statistically significant
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HR HR
Study or subgroup log(HR) SE Weight 1V, fixed, 95%CI 1V, fixed, 95%CI
Kooby 2009 -0.0943 0.2663 6.3% 0.91 (0.54, 1.53) T
Carr 2010 -0.2744 0.1122 35.4% 0.76 (0.61, 0.95) i
Salem 2011 -0.2231 0.1912 12.2% 0.80 (0.55, 1.16) -
Lance 2011 -0.2469 0.2534 6.9% 1.28 (0.78, 2.10) e
Moreno-Luna 2013 -0.0513 0.1782 14.1% 0.95 (0.67, 1.35) -
Pitton 2015 -0.2877 0.98 0.5% 0.75(0.11, 5.12) - "
El Fouly 2015 0.1133 0.1347 24.6% 1.12 (0.86, 1.46)
Total (95%CI) 100.0% 0.91 (0.80, 1.04) I
Heterogeneity: 4° = 7.32, df = 6 (P = 0.29); I* = 18% ‘ ‘ ‘ ‘
Test for overall effect: 7= 1.41 (P = 0.16) 0.01 0.1 1 10 100
Favours YOORE Favours TACE

Figure 2 Forest plot of hazard ratios for overall survival after yttrium-90 radioembolization and transarterial chemoembolization. Overall estimate was non-
significantly in favor of YO0RE (HR = 0.91, 0.80-1.04, P = 0.16). There was only a low level of heterogeneity among studies [;* = 7.32, df = 6 (P = 0.29), /* = 18%)].
Y90RE: Yttrium-90 radioembolization; TACE: Transarterial chemoembolization; HR: Hazard ratio.

0.0

0.2 -

04 -

0.6 -

SE [log(HR)]

1.0 L o 3\ | |
0.1 1 10 100
HR

Figure 3 Funnel plot for detection of publication bias with regard to overall
survival. No evidence of publication bias was detected. HR: Hazard ratio.

benefit in terms of higher PFS rate assessed at 1 year (OR
= 1.67; 95%CI: 1.10-2.55; P = 0.02) (Figure 4). There
was no evidence of heterogeneity among individual
studies (P = 0.66; I’ = 0%), hence a fixed model
was used. Furthermore, there was no publication bias
detected using funnel plot and Begg and Mazumdar's
test was not significant (P = 0.304 and P = 0.412,
respectively). A low sensitivity to individual studies
resulted after performing sensitivity analysis.

Objective response rate

There were eight studies containing information about
objective response rate!**%820-22 enrglling 407 and
1041 patients treated with YOORE and TACE, respec-
tively. Pooled analyses did not reveal a statistically
significant increase in OR for tumor objective responses
after YOORE with respect to TACE (OR = 1.22, 95%CI:
0.69-2.16, P = 0.50) (Figure 5). There was, however,
evidence of heterogeneity across these studies (P
= 0.004; I* = 67%), therefore we performed a sub-
group analysis in order to explore the cause of this
heterogeneity, which was mainly due to some outlier
studies™**?%?1, In fact, tumor response assessment is
dependent on a number of variables, such as radiologic
criteria adopted, local expertise, imaging technique
used (whether computed tomography-scan or magnetic
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resonance imaging) and time of response evaluation.
Unfortunately, conducting a meta-regression analysis
taking into account all these variables was not possible
due to the small number of studies. No evidence of
publication bias was detected.

Toxicity

Seven studies reported toxicity data of their treated
patients!>'*1¢1821221 ' A non-significant trend in favor of
Y90RE was observed (OR = 0.70, 0.38-1.30, P = 0.26),
but with high evidence of heterogeneity (I> = 52%, P =
0.05) (Figure 6). Major responsible of heterogeneity was
the study by Salem et al*®, since I* dropped to 13%
after exclusion of this article. No evidence of publication
bias was detected.

DISCUSSION

TACE is actually the recommended first-line therapy for
patients with unresectable intermediate HCC**. In this
setting where curative surgical or ablative treatments
are not feasible, palliation with TACE has been found
to improve survival as compared to best supportive
care!”?¥, The pressing need for novel therapeutic
regimens able to improve response rates and survival
while reducing treatment-related complications led to
the development of new drug-delivery systems, such as
drug-eluting beads (DEBs)**!, Although whether there
is a clear superiority of DEB-TACE over conventional
TACE using lipiodol is still matter of debate!*?%?7},
increasing interest has been recently raised on smaller
DEBs which seem able to induce wider necrosis of the
target lesion since they achieve a more distal embo-
lization, thus also obstructing collateral channels™®,
As a consequence, survival estimates after TACE has
considerably improved in the last years, reaching more
than 40 mo of median OS in two recent studies”>”.

On the other hand, Y90 transarterial radioem-
bolization is a form of brachytherapy in which intra-
arterially injected 90Y-loaded microspheres serve as
sources for internal radiation purposes, with no signi-
ficant vessel occlusion thus rendering this treatment
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Y90RE TACE OR OR
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CL M-H, fixed, 95%ClL
Salem 2011 81 123 68 122 69.1% 1.53(0.91, 2.57) 1
Pitton 2015 4 12 4 12 7.9% 1.00 (0.18, 5.46)
Kolligs 2015 2 13 2 15 4.7% 1.18 (0.14, 9.83) "
El Fouly 2015 25 44 14 42 18.3% 2.63 (1.10, 6.32) — &
Total (95%CI) 192 191 100.0% 1.67 (1.10, 2.55) <o
Total events 112 88
Heterogeneity: > = 1.60, df = 3 (P = 0.66); I* = 0% w L L |
Test for overall effect: 7 = 2.41 (P = 0.02) 0.01 0.1 1 10 100
Favours TACE Favours YOORE

Figure 4 Forest plot for 1-year progression-free survival after yttrium-90 radioembolization and transarterial chemoembolization. YOORE showed a
statistically significant benefit in terms of higher progression-free survival rate assessed at 1 year (OR = 1.67, 1.10-2.55, P = 0.02). There was no evidence of
heterogeneity among individual studies (P = 0.66; /* = 0%). YO0RE: Yttrium-90 radioembolization; TACE: Transarterial chemoembolization; OR: Odds ratio.

Y90RE TACE OR OR
Study or subgroup Events Total Events Total Weight M-H, random, 95%CI M-H, random, 95%CI
Ahmad 2005 22 24 39 52 8.3% 3.67 (0.76, 17.76) 0
Kooby 2009 3 27 3 44 7.7% 1.71 (0.32, 9.15) D
Carr 2010 42 99 417 691 19.9% 0.48 (0.32, 0.74) &
Salem 2011 88 123 84 122 18.6% 1.14 (0.66, 1.97) -
Moreno-Luna 2013 29 57 24 47 15.9% 0.99 (0.46, 2.15) —
Akinwande 2015 3 20 7 28 8.8% 0.53 (0.12, 2.36) . E—
Kolligs 2015 4 13 2 15 6.5% 2.89(0.43, 19.28) e
El Fouly 2015 33 44 21 42 14.3% 3.00 (1.21, 7.47) I
Total (95%CI) 407 1041 100.0% 1.22 (0.69, 2.16)
Total events 224 597
Heterogeneity: Tau® = 0.38, y° = 21.13,df = 7 (P = 0.004); I* = 67% : ! ! !
Test for overall effect: Z = 0.67 (P = 0.50) 0.01 0.1 1 10 100
Favours TACE Favours YOORE

Figure 5 Forest plot for objective response rate after yttrium-90 radioembolization and transarterial chemoembolization. Pooled analyses do not revealed
a statistically significant increase in odds ratio for tumor objective responses after YOORE with respect to TACE (OR = 1.22, 95%Cl: 0.69-2.16, P = 0.50). There was,
however, evidence of heterogeneity across these studies (P = 0.004; I* = 67%), mainly due to some outlier studies. YOORE: Yttrium-90 radioembolization; TACE:
Transarterial chemoembolization; OR: Odds ratio.

Y90RE TACE OR OR
Study or subgroup Events Total Events Total Weight M-H, random, 95%CI M-H, random, 95%CI
Ahmad 2005 7 24 13 52 15.7% 1.24 (0.42, 3.64) - =
Kooby 2009 8 27 16 44 16.5% 0.74 (0.26, 2.06) [
Salem 2011 14 123 36 122 22.2% 0.31 (0.16, 0.61) L
Lance 2011 1 38 7 35 6.5% 0.11 (0.01, 0.93) =
Moreno-Luna 2013 40 61 37 55 20.6% 0.93 (0.43, 2.01) —
Kolligs 2015 7 13 5 15 10.6% 2.33 (0.51, 10.78) B
Akinwande 2015 2 20 3 28 7.9% 0.93 (0.14, 6.12) — =
Total (95%CI) 306 351  100.0% 0.70 (0.38, 1.30) ‘
Total events 79 117
Heterogeneity: Tau’ = 0.33, 7> = 12.45, df = 6 (P = 0.05); I = 52% ‘ ! ! !
Test for overall effect: Z = 1.13 (P = 0.26) 0.01 0.1 1 10 100
Favours YOORE Favours TACE

Figure 6 Forest plot for serious adverse event rate after yttrium-90 radioembolization and transarterial chemoembolization. A non-significant trend in favor of
Y90RE was observed (OR = 0.70, 0.38-1.30, P = 0.26), but with a high evidence of heterogeneity (/* = 52%; P = 0.05). YOO0RE: Yttrium-90 radioembolization; TACE:
Transarterial chemoembolization; OR: Odds ratio.

Although several studies comparing the two therapies
have been published so far, a clear evidence in support
of the superiority of one technique over the other in

feasible even in patients with PVT, which is a well-known
contraindication to TACE®®”".
In particular radioembolization produces average

disease control rates above 80% and is usually very
well tolerated. Main complications do not result from the
microembolic effect, even in patients with portal vein
occlusion, but rather from excessive irradiation of non-
target liver tissue!®”!,
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terms of OS is still lacking. Therefore, given the similarity
in survival outcomes between the two procedures, post-
hoc analyses indicated that a randomized study with >
1000 patients would be required to establish equivalence
of survival times between patients treated with YOORE
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and TACE"™®,

Aim of our meta-analysis was hence to compare
these two trans-arterial treatments in terms of overall
survival, progression-free survival, objective response
rate and safety profile in unresectable HCC patients.

A total of 10 studies were identified and statistically
analyzed, which included 461 HCC patients treated with
Y90RE and 1096 treated with chemoembolization. Of
note, all the included studies were from the West and in
particular 70% from United States. Average quality was
moderate-high.

Survival rate assessed at 1 year was similar between
the two therapeutic groups (OR = 1.01, P = 0.93),
but as long as time elapsed since the treatment ORs
for survival rate tended to significantly increase, thus
meaning better long-term outcomes in patients who
underwent YO0RE (P = 0.01 and 0.04 at 2 and 3 years,
respectively). Notably, the number of studies reporting
long-term outcomes tended to decrease from 10 (all
the included studies) which reported 1-year SR to only
5 reporting 3-year SRI*>'**¥2%) (Table 3).

In order to obtain a more robust and reliable esti-
mate of patient survival, we performed a meta-analysis
of plotted HRs, obtaining as result a non-significant
overall estimate in favor of YOORE (HR = 0.91, 0.80-1.04,
P = 0.16; Figure 2).

Therefore, our analysis seem to confirm the non-
superiority of one treatment over the other as found in
previous papers!'®*®,

Unfortunately, subgroup analysis performed on the
basis of baseline tumor stage or other clinical prognostic
factors known to influence HCC patients’ survival, such
as ferritin level®! or drug therapy used™, was not
feasible due to the low number of available studies and
the absence of outcomes stratification in most of them.

In the above cited study by Salem et af''®, time to
progression was significantly longer after YOORE (13.3 mo
vs 8.4 mo, P = 0.023), but it did not translate directly
into improved survival. Such a finding was confirmed
in our meta-analysis where OR for 1-year PFS resulted
significantly in favor of YO0RE (OR = 1.67, P = 0.02)
(Figure 4).

No significant difference according to the other two
analyzed outcomes (response rate and major adverse
event rate) was found.

The apparent discrepancy between the significant
benefit of YOORE in terms of progression-free survival
and the non-significant trends found with regard to
the other outcomes are likely due to the complex
multistep pathogenesis of HCC and the different course
of underlying liver cirrhosis®>. In this regard, a post-
progression survival analysis would be interesting and
represents in our opinion one of the most important
targets of incoming clinical research in hepato-onco-
|ogy[36,37]_

There are some limitations to our study. First,
we included both RCTs and observational studies,
thus resulting in greater heterogeneity (as seen with
regard to response rate analysis) and higher risk of
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selection and reporting bias. This, in addition to the
aforementioned lack of data stratification and sub-
group analysis, calls for a carefully interpretation of
our findings. Moreover, technical details varied widely
throughout the included studies either in TACE cohorts
(for instance some studies adopted conventional TACE
whereas others DEB-TACE) and in YOORE arms (for
instance as for dosimetry protocol)®®.

In conclusion, our meta-analysis reveals that YOORE
and TACE show similar effects in unresectable HCC
patients in terms of OS, response rate and safety profile,
although tumor progression is delayed after radioem-
bolization. Further properly sized RCTs are warranted in
order to confirm these results.
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Background

Transarterial chemoembolization (TACE) is the most widely used primary
treatment for unresectable hepatocellular carcinoma (HCC) and the
recommended first line-therapy for patients in intermediate stage. A novel
technique in the field of loco-regional treatments for HCC is called transarterial
radioembolization with yttrium-90 (Y9ORE), which induces tumor necrosis
by means of injection of glass or resin microsphere loaded with yttrium-90.
Although several studies comparing the two loco-regional techniques have
been recently published, whether there is a clear superiority of one treatment
over the other is still debated.

Research frontiers

This meta-analysis reveals that YOORE and TACE show similar effects in
unresectable HCC patients in terms of overall survival, response rate and safety
profile, although tumor progression is delayed after radioembolization. Further
properly sized randomized controlled trials are warranted in order to confirm
these results.
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The authors’ findings stand for a similarity in treatment effects between YO0RE
and TACE in HCC patients. Their meta-analysis constitutes the most up-to-date
overview of studies comparing the two techniques.

Applications
The present report allows understanding the role of two transarterial treatments
in HCC patients.

Terminology

TACE: Transarterial treatment whose rationale is that the intra-arterial infusion
of a cytotoxic agent followed by embolization of the tumor-feeding blood vessels
will result in a strong cytotoxic and ischemic effect; YOORE: Novel form of liver-
directed brachytherapy which induces tumor necrosis by means of injection of
glass or resin microsphere loaded with yttrium-90.
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