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Background. The outcome of systemic therapy (ST) for unresectable and metastatic intrahepatic cholangiocarci-
noma (iCCA) is poor. This study aims to further evaluate the efficacy and safety of locoregional therapy combined
with systemic therapy (LRT + ST) compared with only ST in unresectable and metastatic iCCA by performing a system-
atic literature review and meta-analysis.

Methods. A comprehensive search was performed in PubMed, Web of Science, EMBASE, and the Cochrane Library
up to November 3, 2022. The primary outcome was overall survival (OS), and the secondary outcomes were progres-
sion-free survival (PFS), objective response rate (ORR), and adverse events (AEs).

Results. Ten retrospective cohort studies with 3,791 unresectable or metastatic iICCA patients were enrolled in this
study, including 1,120 who received ablation, arterially directed therapy (ADT), or external beam radiation therapy
(EBRT) combined with ST. The meta-analysis showed that the LRT + ST group had a better OS (HR = 0.51; 95% Cl =
0.41-0.64; p value < 0.001), PFS (HR = 0.40, 95% Cl = 0.22-0.71, p value = 0.002) and ORR (RR = 1.68; 95% Cl = 1.17-2.42;
p value = 0.005). Subgroup analysis showed that both ST combined with ADT (HR = 0.42, 95% CI = 0.31-0.56, p value <
0.001) and EBRT (HR = 0.67, 95% Cl = 0.63-0.72, p value < 0.001) could improve OS. Neutropenia, thrombocytopenia,
anemia, anorexia, and vomiting did not show significant differences between the groups (p value > 0.05).
Conclusions. Compared with only ST, LRT + ST improved survival outcomes for unresectable and metastatic iCCA
patients without increasing severe AEs, which can further provide a basis for guidelines.
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Introduction mortality in recent years.® Due to the absence of

symptoms at the initial stage, only approximately
Intrahepatic cholangiocarcinoma (iCCA), which  22% of iCCA patients are resectable at the primary
develops from the bile duct within the hepatic pa-  diagnosis.* The ABC-02 trial established gemcit-
renchyma, has been increasing in incidence and  abine plus cisplatin (GemCis) as the first-line treat-
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ment for locally advanced or metastatic biliary
tract cancer, with a median overall survival (OS)
was 11.7 months.> The recent TOPAZ-1 trial dem-
onstrated that using durvalumab plus GemCis
improved patient survival compared with GemCis
alone, bringing a median survival benefit of 1.3
months compared to GemCis.®

With the rapid development of equipment and
technology, locoregional therapies, such as abla-
tion”3, arterially directed therapies (ADTs)**%, and
external beam radiation therapy (EBRT)“Y, have
shown excellent effects on iCCA. However, there
have been conflicting opinions about the effective-
ness and safety of locoregional therapy combined
with systemic therapy (LRT + ST) in unresect-
able or metastatic iCCA because of the absence
of randomized controlled trials or meta-analyses.
Evaluating this combination therapy method’s ef-
fectiveness, long-term survival, and safety is dif-
ficult because most evidence is derived from ret-
rospective cohort studies, case reports, or series.
Thus, this study was performed to explore the

feasibility and survival benefits of LRT + ST for
unresectable and metastatic iCCA via a systematic
review and meta-analysis.

Material and methods

This systematic review and meta-analysis were
performed according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA)  guidelines®™ and registered in
PROSPERO (registration: CRD42020162902).

Literature search

A literature search was conducted in PubMed,
Web of Science, EMBASE, and the Cochrane
Library on November 3, 2022, without language or
geographic restrictions. The search terms included
“unresectable intrahepatic cholangiocarcinoma”,

“locoregional therapy”, “systemic therapy”, and
their synonyms. The detailed search strategies

- Review, comment, editorial, letter
without original data, poster (n=462)
- Study design not meeting inclusion

criteria or meeting exclusion criteria

-Patient overlay with other articles

-Study design not meeting

inclusion criteria or meeting
exclusion criteria (n=92)
-No full text/abstract(n=25)

é Records identified through Additional records identified
é database searching through other sources
= (n=2976) (n=2)
g
=
: y 4
Records after duplicates removed
(n=1972)
o0
=
g
@ ! - Case report (n=89)
@
Records screened based N
on title/abstract i
- (n=1292)
A 4
E Full-text articles assessed
2 for eligibility » (n=2)
= (n=129)
R v
- Studies included in
§ quantitative synthesis
E (meta-analysis)
= (n=10)

FIGURE 1. Systematic Reviews and Meta-Analyses (PRISMA) flow chart.
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TABLE 1. Main study characteristics of included studies

a421

Treatment Sample Age (years) Sex (F:M)
Study Country Outcomes
LRT + §T ST LRT+ST ST LRT + §T ST LRT + ST NI
Yang, 20220 China ADT: DEB-TACE (Doxorubicin) ICls [Camrelzumab  Gemcitabine + 20 2 59 59 911 713 08, PFS, ORR, AFs
' ’ or Sinfilimab) Cisplatin ’ ' TR
Yan, 2022%' China Ablation: RFA / MWA Gemcitabine® Gemcitabine’ 36 36 NR NR 14:22 15:21 03
. ADT: TACI (5-Fluoruracil + - Gemcitabine +
2 -
Sun, 2021 China cisplatin) Gemcitabine + §-1 Cisplafin +5-1 33 33 NR NR NR NR OS, PFS, ORR, AEs
- ADT: TACE (Mitomycin C / SR R
2 . .
Gairing, 2021 Germany Doxorubicin) Gemcitabine Gemcitabine 14 59 61.3 66.8 8:6 29:30 0§
ADT: DEB-TACE (Gemcitabine +
Hu, 2020% China Cisplatin) / cTACE (Gemcitabine  Apatinib Apatinib 13 10 55.9 58.7 7:6 2:8 08, PFS, ORR, AEs
+ Cisplatin + lipiodol)
Verma, 201824 America EBRT SYS SYS 666 2176 65 65 309:357  1095:1081 oS
) . Fluoropyrimidine’/  Fluoropyrimidine . .
126,
Chang, 2018%% China EBRT: CCRT / CTRT Gemcitabine’ | Gemcitabine' jll 21 60.11 60.80 81:130 84:127 0S
Gemcitabine* .
Konstantinidis, 20167 America  ADT: HAI (Floxuridine®) / Irinotecan / ?‘;{S&‘L‘:g'gf / 78 % ) 2% 4731 1313 05, ORR
S5-Floruracif*
A Gemcitabine* / Gemcitabine +
28, " 90!
Edeline, 2015%4 France ADT: 7Y SIRT 5-Huoruracil® Cisplafin? 24 33 NR NR NR NR 0OS, PFS
) Capecitabine + Capecitabine + " .
29 3
Kim, 2013 Korea EBRT: CCRT Cisplatin Cisplain 25 67 56 58 619 14:53 OS, PFS, ORR, AEs

ADT = arterially directed therapy; AEs = adverse events; CCRT = concurrent chemoradiation therapy; cTACE = conventional transcatheter arterial chemoembolization;
CTRT = sequential chemotherapy and radiotherapy; DEB-TACE = TACE with drug-eluting beads; Y SIRT = Yttrium-90 selective internal radiotherapy; EBRT = external beam
radiation therapy; F = female; HAIl = hepatic arterial infusion; ICls = immune checkpoint inhibitors; LRT + ST = locoregional therapy combined with systemic therapy; M =
male; MWA = microwave ablation; NR = not reporfed; ORR = objective response rate; OS = overall survival; PFS = progression-free survival; RFA = radiofrequency ablation;
ST =systemic therapy; SYS = systemic chemotherapy: TACI = transarterial chemoinfusion; TACE = transarterial chemoembolization; * = major drugs in the treatment regime;
# = data from the ABC-02 study; & = multi-canter study. All studies included were retrospective cohort studies.

are provided in Supplementary Table 1. The refer-
ence lists of the final included studies were also
checked for possible additional records.

Study selection and eligibility criteria

EndNote X9.1 (Version 19.1.0) was used to iden-
tify and remove duplicates. The remaining stud-
ies from the databases were filtered by their titles,
abstracts, and keywords independently by two au-
thors. Then, a comprehensive review of the stud-
ies” full texts was conducted. If there was an over-
lap in research, the most recent and most extensive
studies were selected for this meta-analysis. Ten
studies were included in the final analysis. The
PRISMA study selection flowchart is shown in
Figure 1.

The inclusion criteria were as follows: (a) stud-
ies involved patients with a confirmed diagnosis
of unresectable or metastatic iCCA and compared
LRT + ST with ST treatment; and (b) studies report-
ed clinical outcomes including any of the follow-
ing: OS, progression-free survival (PFS), objective
response rate (ORR) and adverse events (AEs). A
study was excluded if it met any of the following
criteria: (a) nonhuman studies; (b) population-level

studies; (c) inadequate description of materials and
methods; (d) raw data unavailable (letters, editori-
als, conference abstracts, posters, commentaries,
and reviews); (e) clinical outcomes not reported for
LRT + ST or ST, and (f) studies included patients
with all types of cholangiocarcinoma and did not
distinguish the clinical outcomes of patients with
iCCA.

Quality assessment

The studies were evaluated according to the
Newcastle-Ottawa Scale standards for cohort
studies.” Two authors independently assessed
the quality of the studies, and any disagreements
were resolved by discussion and consensus with
a third author. Three columns comprise the scale:
selection, comparability, and outcome. The score is
rated out of 9 stars: >6 stars indicate a low risk of
bias, 4-6 stars indicate a moderate risk of bias, and
<4 stars indicate a high risk of bias. Out of the ten
studies included®? in the systematic review, three
studies??® were determined to be of good quality,
and seven studies?*??2 were determined to be of
acceptable quality. Details of the quality assess-
ment are shown in Supplementary Table 2.
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% Weight,
HR (95% CI) DL
0.53 (0.31, 0.90) 9.54
0.51(0.31,0.82) 10.45
0.41 (0.22, 0.79) 7.71
0.00 (0.00, 0.04) 1.34
0.72 (0.65, 0.81) 19.43
0.65 (0.59,0.71) 19.69
0.36(0.22, 0.59) 10.30
0.42 (0.19,0.92) 5.82
0.63 (0.40, 1.00) 11.05
0.35(0.14, 0.87) 4.67
0.51(0.41, 0.64) 100.00

0.65 (0.61, 0.70)

Study
Yan, 2022%' +
Sun, 20212 .E;__
Gairing, 2021% —E:i—
Hu, 2020% S :
Verma, 2018% E
Chang, 2018% :L
Konstantinidis, 2016 .-E_:.
Edeline, 2015 —,-'Tl-:—
Kim, 2013 :_;._:
Yang, 2022% _q.i_
Overall, DL (I' = 78.1%, p = 0.000) ()
Overall, IV 0

|
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FIGURE 2. Forest plots for overall survival (OS) in unresectable and metastatic intrahepatic cholangiocarcinoma (iCCA)
patients treated by locoregional therapy combined with systemic therapy versus only systemic therapy.

95% Cl = 95% confidence intervals; DL = DerSimonian-Laird method; HR = hazard ratio; IV = inverse variance method

Data acquisition

The extracted primary information was as follows:
(@) basic information, such as title, first author,
journal, country or region, and publication date;
(b) baseline characteristics of the study popula-
tion, including sample size, age, gender, duration
of follow-up, physical status, etc.; (c) interventions,
including the type of medication, measurement,
periodicity, frequency, etc.; (d) observed outcome
data, including OS, PFS, ORR, AEs, etc.; (e) ele-
ments related to the inclusion and exclusion crite-
ria; and (f) elements of the risk of bias evaluation. If
the required information, such as the hazard ratio
(HR) and 95% confidence interval (95% CI), were
provided in the article, they were extracted direct-
ly; otherwise, they were calculated using the digi-
tal tools in Tierney’s article.*® Engauge Digitizer
(version 11.1) was used for digitizing the survival
curves and then transforming the digital informa-
tion to obtain the HR and 95% CI. Two authors in-
dependently extracted data from the papers, and
any discrepancies were resolved through a con-
sensus meeting.

Radiol Oncol 2023; 57(4): 419-429.

Statistical analysis

Meta-analysis was only performed when data from
at least three studies were available. StataMP 17
(Version 521.17.0.104) was used to conduct a meta-
analysis. OS and PFS are time-to-event data evalu-
ated by the HR. The ORR and AEs are enumeration
data evaluated by the relative risk (RR). The 95%
CI was used for interval estimation. Heterogeneity
between studies was analyzed by Cochran’s Q test
with a significance level of @ = 0.1, and the degree
of heterogeneity was assessed using I statistics.
If p 2 0.10 and I? < 50%, heterogeneity was consid-
ered minor, and a fixed-effects model was used for
analysis. Heterogeneity was considered major if
p <010 or I? > 50%. The random-effects or fixed-
effects model and sensitivity analysis were used to
evaluate the stability of the outcome and identify
articles with high heterogeneity. When necessary,
subgroup analysis was performed. A P value < 0.05
was considered statistically significant.
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Group and study

Ablation
Yan, 20222
Subgroup, IV (I = 0.0%, p = 0.000)

Subgroup, DL

ADT
Sun, 2021*

1

Gairing, 2021%

Konstantinidis, 2016*

Yang, 2022%
Subgroup, IV (I' = 0.0%, p = 0.763)
Subgroup, DL

+
<
<

EBRT

Verma, 2018%

Chang, 2018%

Edeline, 2015%

Kim, 2013*

Subgroup, IV (I = 12.7%, p = 0.329)

Subgroup, DL

Heterogeneity between groups: p = 0.005
Overall, IV (I* = 47.7%, p = 0.054)
Overall, DL

0o oot

% Weight,
HR (95% CI) v
0.53 (0.31, 0.90) 1.60
0.53(0.31, 0.90) 1.60
0.53 (0.31, 0.90) 6.14
0.51(0.31, 0.82) 1.91
0.41(0.22,0.79) 1.11
0.36 (0.22, 0.59) 1.86
0.35(0.14, 0.87) 0.54
0.42 (0.31, 0.56) 5.42
0.42(0.31, 0.56) 20.86
0.72 (0.65, 0.81) 37.34
0.65 (0.59,0.71) 52.76
0.42(0.19, 0.92) 0.73
0.63 (0.40, 1.00) 2.15
0.67 (0.63,0.72) 92.99
0.67 (0.62, 0.73) 73.00
0.65 (0.61, 0.70) 100.00

0.59 (0.51, 0.69)

|
125 1

I
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FIGURE 3. Subgroup analysis of overall survival (OS) in unresectable and metastatic infrahepatic cholangiocarcinoma (iCCA)
patients according to types of locoregional therapy combined with systemic therapy (ablation, ADT, RT). 95% Cl = 95%

confidence intervals.

ADT = arterially directed therapy; DL = DerSimonian-Laird method; HR = hazard ratio; IV = inverse variance method; EBRT= external beam radiation

therapy

Results
Baseline characteristics

Ten cohort studies were deemed eligible and in-
cluded in the descriptive analysis; of the 3,791 pa-
tients in these studies, 1,120 (29.5%) were treated
with LRT + ST. ADT was performed in six arti-
cles2022242728  EBRT in three?262, and ablation in
one?! (Table 1). Further details of the included lit-
erature are provided in Supplementary Table 3.

oS

A total of 3,791 patients from all ten studies were
included in the meta-analysis. The pooled HR in-
dicated that compared with ST, LRT + ST highly
significantly improved OS (HR = 0.51; 95% CI =
0.41-0.64; p value <0.001), reducing the risk of death
by 49%. High heterogeneity existed among the ten
studies (I>=78.1%, p < 0.001). Changing to a fixed-
effects model for HR pooling showed that the out-

Radiol Oncol 2023; 57(4): 419-429.
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Overall, IV

% Weight,
HR (95% CI) DL
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0.02 (0.00, 0.12) 9.48
0.70 (0.38, 1.29) 22.16
0.46 (0.29, 0.73) 24.69
0.40 (0.19, 0.87) 19.46
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T
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FIGURE 4. Forest plots for progression-free survival (PFS) in unresectable and metastatic intrahepatic cholangiocarcinoma
(iCCA) patients treated by locoregional therapy combined with systemic therapy versus only systemic therapy.

95% Cl = 95% confidence intervals; DL = DerSimonian-Laird method; HR = hazard ratio; IV = inverse variance method

come remained stable (HR = 0.65; 95% CI = 0.61-
0.70; p value < 0.001) (Figure 2). Sensitivity analysis
was then performed and showed that the pooled
HR was still reliable after deleting any of the arti-
cles (Supplementary Figure 1). Subgroup analysis
according to locoregional therapies showed high
heterogeneity in the ADT group (Supplementary
Figure 2). Based on the above analysis, in addition
to locoregional treatment, the heterogeneity main-
ly came from Hu's article?*, which may be related
to the intervention (apatinib) they adopted. When
this article was removed, the heterogeneity was
markedly reduced (I = 47.7%, p = 0.054). Subgroup
analysis of the remaining nine articles showed
that ST combined with ADT (HR = 042, 95% CI =
0.31-0.56, p value < 0.001) or EBRT (HR = 0.67, 95%
CI = 0.63-0.72, p value < 0.001) improved patients’
OS and reduced the risk of death by 58% or 33%
(Figure 3).

PFS

The data on PFS were obtained from five stud-
ies?02224282 with 278 patients. Among them, 115
(41.4%) were treated with LRT + ST. LRT + ST re-
duced the risk of tumor recurrence and metas-
tasis by 60% more than ST (HR = 0.40, 95% CI =
0.22-0.71, p value = 0.002). The five studies had high
heterogeneity (I>=74.9%, p = 0.003). A fixed-effects
model showed that the outcome remained sta-
ble (HR = 0.49; 95% CI = 0.37-0.64; p value < 0.001)

Radiol Oncol 2023; 57(4): 419-429.

(Figure 4). Sensitivity analysis showed that the
pooled HR was still reliable after deleting any of
the articles (Supplementary Figure 3). Considering
that the primary source of heterogeneity was still
Hu’s article?, the heterogeneity almost completely
disappeared after omitting it ([>=0.0%, p = 0.609)
(Supplementary Figure 4).

ORR

Five studies®?22272 with 327 patients were used
to analyze the ORR. 181 (55.4%) were treated with
LRT + ST. The ORR of the LRT + ST group was bet-
ter than that of the ST group (RR = 1.68, 95% CI =
1.17-2.42, p value = 0.005) (Figure 5).

AEs

Four articles?®2224%, comprising a total of 221 pa-
tients, reported data on the occurrence of post-
treatment neutropenia, thrombocytopenia, and
anemia. Among these patients, 91 individuals
(70.0%) received LRT + ST. Additionally, three ar-
ticles?*2?, involving 155 patients, presented data
on post-treatment anorexia and vomiting, with 58
patients (37.4%) receiving LRT + ST. Neutropenia
(RR =148, 95% CI = 0.46-4.69, p value = 0.509),
thrombocytopenia (RR = 1.05, 95% CI = 0.76-1.45,
p value = 0.763), anemia (RR = 1.32, 95% CI = 0.94—
1.86, p value = 0.112), anorexia (RR = 1.31, 95% CI =
0.89-1.93, p value = 0.167), and vomiting (RR = 1.40,
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Risk Ratio
(95% CI)
\
-— 1.33(0.65,2.73)
- 2.00(0.91,4.38)
4 1.55 (0.84, 2.84)

Study LRT + ST /N ST /N
Sun, 2021* 12/33 9/33
Hu, 2020 20/25 4/10
Kostantinidis, 2016* 47/78 /18
Kim, 2013 1/25 3/65
Yang, 2022% 11/20 4/20
Overall, MH 91/181 27/146

(I = 0.0%, p=0.734)

L 3

0.87 (0.09, 7.95)

1

2.75(1.05,7.20)

<> 1.68 (1.17, 2.42)
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28.34
17.99
35.82
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NOTE: Weights are from Mantel-Haenszel model

FIGURE 5. Forest plots for objective response rate (ORR) in unresectable and metastatic infrahepatic cholangiocarcinoma (iCCA) patients treated
by locoregional therapy combined with systemic therapy (LRT + ST) versus only systemic therapy (ST).

95% Cl = 95% confidence intervals; MH = Mantel-Haenszel model; RR = relative risk.

95% CI1=0.91-2.16, p value = 0.130) did not show sig-
nificant differences between the LRT + ST group
and ST group (Figure 6). Furthermore, among the
four studies investigating treatment-related AEs,
no instances of severe AEs, such as acute portal
vein thrombosis, bleeding, biloma, abscess forma-
tion, bone marrow suppression, or pancreatitis,
were observed. There were no reported cases of
AEs-related death. More detailed data on AEs are
recorded in Supplementary Table 4.

Discussion

For unresectable or metastatic iCCA, the primary
recommendation is GemCis or GemCis plus dur-
valumab. Additionally, combination or mono-
therapy regimens based on fluorouracil, capecit-
abine, and gemcitabine are also recommended.
Entrectinib, larotrectinib, pembrolizumab, and
pralsetinib may be used as first-line drugs for
patients with specific gene expressions or immu-
nohistochemical phenotypes. Besides these ST op-
tions, the current National Comprehensive Cancer
Network® (NCCN®) guidelines also recommend
locoregional therapies or LRT + ST to treat unre-
sectable or metastatic iCCA.3! According to pre-
vious studies, the median OS for advanced iCCA
patients who were treated with ST was 5.2 to 15.4
months.?*% The emergence of locoregional thera-
pies may bring more survival benefits to patients
with unresectable or metastatic iCCA.
Locoregional therapies, including ablation,
ADT, and EBRT, have emerged as promising treat-

ments for iCCA. Ablation is widely used for single
tumors smaller than 3 cm in nonsurgical candi-
dates with iCCA.”® ADT can increase the local con-
centration of chemotherapeutic drugs while mini-
mizing systemic adverse effects.'™!®> EBRT, espe-
cially combined with standard or high-dose fluo-
rouracil chemotherapy, has been recommended by
the NCCN guidelines as one of the standard treat-
ments for locally advanced iCCA.14"740 However,
the current NCCN guidelines lack specific recom-
mendations regarding the treatment approach for
locoregional therapies in combination with sys-
temic therapy, aside from chemoradiotherapy, due
to insufficient evidence-based medicine.

This systematic review and meta-analysis
evaluated the clinical outcomes of LRT + ST and
ST using data from 10 cohort studies with 3,791
patients. The OS and PFS in the LRT + ST group
were much better than those in the ST group, and
the ORR was improved. Subgroup analysis based
on the type of locoregional therapy indicated that
the combination of ST with ADT or EBRT might
increase the OS of patients and lower their risk of
death. The sole trial of ST combined with ablation?!
showed that LRT + ST reduced the risk of death
by 47%. Particularly worth mentioning is that Hu's
study? was highly heterogeneous among the ten
included articles, which is likely attributed to the
use of apatinib as a targeted drug rather than the
first-line chemotherapy primarily recommended
in the guidelines. Apatinib is a novel, small mol-
ecule, selective vascular endothelial growth fac-
tor receptor-2 (VEGFR-2) tyrosine kinase inhibitor
and has been confirmed to be effective in various

Radiol Oncol 2023; 57(4): 419-429.
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FIGURE 6. Forest plots for the incidence of neutropenia (A), thrombocytopenia (B), anemia (C), anorexia (D), and vomiting (E)
in unresectable and metastatic infrahepatic cholangiocarcinoma (iCCA) patients treated by locoregional therapy combined
with systemic therapy (LRT + ST) versus only systemic therapy (ST).

95% Cl = 95% confidence intervals; DL = DerSimonian-Laird method; MH = Mantel-Haenszel model; RR = relative risk.
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advanced cancers including gastric cancer, hepato-
cellular carcinoma, non-small cell lung cancer, and
breast cancer.#-# In biliary tract cancer, apatinib is
also in the clinical exploration stage and has not
yet been listed as standard treatment for iCCA in
guidelines.#>4

Complete resection is the only potential curative
treatment for iCCA, whereas systemic therapy and
locoregional treatments are considered palliative
measures for patients diagnosed with unresectable
or metastatic disease. Notably, in Konstantinidis’
study, eight patients initially deemed unresectable
iCCA underwent curative-intent surgical resec-
tion. Among these cases, four patients received
systemic chemotherapy, three underwent systemic
chemotherapy combined with hepatic arterial in-
fusion (HAI), and one received isolated HAIL Their
postoperative median overall survival was 36.9
months (range: 10.4-92.3 months).”” In the Phase
II single-arm MISPHEC trial, the combination of
radioembolization with Y-90 microspheres with
GemCis served as a first-line treatment approach
for 41 unresectable iCCA patients, resulting in
tumor downstaging and subsequent surgery for
nine patients (22%).1° Currently, the NCCN guide-
lines do not provide recommendations for neoad-
juvant/conversion therapy strategies for unresect-
able/metastatic iCCA. However, the integration of
LRT + ST may represent a promising direction for
achieving downstaging to resection of initially un-
resectable tumors in the future.

In addition to evaluating the effectiveness of
LRT + ST, this study focused on the occurrence of
AEs. In this study, four studies?*?>2? reported the
incidence of complications. Because few studies
provided the same AE outcomes, meta-analyses
were only performed on neutropenia, throm-
bocytopenia, anemia, anorexia, and vomiting.
It was confirmed that LRT + ST did not increase
the incidence of AEs compared with ST, consist-
ent with the results of the four studies included.
Particularly worth mentioning is a statistically
significant difference in the incidence of neutrope-
nia between the two groups in Yang’s and Kim’s
studies. However, in Yang’s study, the incidence
in the ST group was higher, while in Kim’s study,
the incidence in the LRT + ST group was higher,
which may be related to the different interven-
tions they used. Both Yang’s and Kim’s ST groups
were treated with GemCis, but Kim’s experimen-
tal group was treated with concurrent chemora-
diation therapy, while Yang’s experimental group
was treated with transarterial chemoembolization
with drug-eluting beads (DEB-TACE) + immune

checkpoint inhibitors (ICIs). In addition, in Kim's
study, the incidence of hand-foot syndrome was
higher in the LRT + ST group. In Yang’s study, the
incidences of leukopenia, hypothyroidism, and
reactive cutaneous capillary endothelial prolifera-
tion (RCCEP) were significantly different between
the two groups, but this may be due to the use of
ICIs. In conclusion, based on the scant data avail-
able, there is no solid evidence that LRT + ST will
bring an additional AE burden to iCCA patients.

This meta-analysis study also had several limi-
tations. First, the LRT + ST used in the study was
diverse and nonstandard treatment. Among the
ten original studies incorporated, there were vari-
ations in the selection of locoregional treatment
modalities, the timing of incorporating locore-
gional therapies, and the local pharmacological
interventions for interventional therapy. Future
guidelines should specify when and what locore-
gional therapies should be combined. Second, the
application of chemotherapy schemes included in
the study was not completely consistent, which led
to strong heterogeneity between different studies
and the failure to obtain a specific survival time.
Extensive randomized controlled trials are needed
to confirm the findings of this study.

In conclusion, LRT + ST resulted in more sur-
vival benefits than ST without increasing the inci-
dence of complications for unresectable and meta-
static iCCA, which can be used as a supplement to
the practice guidelines.
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