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Evaluating the prognostic impact of inflammatory markers on
treatment outcomes in patients with intrahepatic cholangiocarcinoma
undergoing radioembolization

Sinan Sozutok

Ferhat Can Pigkin PURPOSE
Huseyin Tugsan Balli Intrahepatic cholangiocarcinoma (iCCA) is a rare and aggressive malignancy with limited treatment
Berkay Dik options, often diagnosed at advanced stages. Radioembolization has emerged as a promising ther-

apy, but its efficacy varies among patients, necessitating reliable biomarkers to predict treatment
response. This study evaluates the prognostic impact of systemic inflammatory response markers
Cukurova University Faculty of Medicine, Balcali on treatment outcomes in patients with iCCA undergoing radioembolization.
Hospital, Department of Radiology, Adana, Turkiye
METHODS
This retrospective study included 70 patients with iCCA treated with radioembolization between
January 2016 and December 2023. Inflammatory markers, including the neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte ratio (PLR), and systemic immune-inflammation index (Sll), were
measured from peripheral blood samples. Treatment response was assessed using the modified
RECIST criteria, and survival analyses were performed using the Kaplan-Meier method and Cox
proportional hazards regression.

RESULTS

Patients with lower NLR, PLR, and Sl values exhibited significantly higher objective response rates
(P=0.032, P=0.016, and P = 0.001, respectively). High levels of NLR, PLR, and SII were associated
with shorter overall survival (12 vs. 16 months, P = 0.007; 12 vs. 16 months, P = 0.004; and 10 vs. 22
months, P < 0.001, respectively) and progression-free survival (3 vs. 7 months, P = 0.046 for SlI). Mul-
tivariate analysis identified high Sl (P = 0.040), lymph node metastasis (P = 0.042), and high serum
total bilirubin (P = 0.013) as significant independent prognostic factors.

CONCLUSION

Systemic inflammatory markers such as NLR, PLR, and Sll are valuable prognostic indicators for pa-
tients with iCCA undergoing radioembolization. These markers can aid in identifying patients likely
to benefit from personalized treatment strategies, potentially improving clinical outcomes.

CLINICAL SIGNIFICANCE

The clinical significance of this study lies in its demonstration that systemic inflammatory markers
(NLR, PLR, and Sll) serve as valuable prognostic indicators for predicting treatment outcomes in
patients with iCCA undergoing radioembolization, thus aiding in the identification of patients who
may benefit from personalized treatment strategies and potentially improving clinical outcomes.
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is a rare and highly aggressive malignan-

cy originating from the intrahepatic bile
ducts. The global incidence of iCCA is pro-
jected to increase tenfold over the next 20-
30 years.! This rise is attributed to various risk
factors, including chronic liver diseases such
as hepatitis B and C, cirrhosis, and lifestyle
factors such as alcohol consumption and
obesity.>* Despite advancements in medical
science, treatment options for iCCA remain
limited, and most patients are diagnosed at
advanced stages, minimizing the benefits of
available systemic therapies.* Consequent-
ly, there is a pressing need to explore novel
and more effective therapeutic strategies for
iCCA.

Intrahepatic cholangiocarcinoma (iCCA)

Radioembolization has emerged as a
promising treatment option for patients
with iCCA. It is a form of locoregional thera-
py that involves the injection of radioactive
microspheres directly into the tumor’s blood
supply, effectively delivering high doses of
radiation while sparing surrounding healthy
tissues.’ Clinical studies have demonstrated
that radioembolization, either as a mono-
therapy or in combination with chemothera-
py, can significantly improve overall survival
(0S) and progression-free survival (PFS) in
patients with iCCA.°* However, the therapeu-
tic efficacy of radioembolization varies con-
siderably among patients, underscoring the
necessity for reliable biomarkers to predict
treatment response and optimize patient
selection.

* Systemic inflammatory markers, including
the neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR), and
systemic immune-inflammation index (Sll),
serve as significant prognostic indicators
for patients with intrahepatic cholangiocar-
cinoma (iCCA) undergoing radioemboliza-
tion.

* Lower levels of NLR, PLR, and SlI are signifi-
cantly associated with an improved treat-
ment response, as well as enhanced overall
survival and progression-free survival.

* Elevated SlI, the presence of lymph node
metastasis, and increased serum total bili-
rubin levels are identified as independent
prognostic factors correlating with reduced
survival in patients with iCCA.

* The integration of inflammatory markers
into clinical decision-making processes has
the potential to guide personalized treat-
ment strategies, thereby optimizing out-
comes for patients receiving radioemboli-
zation.

In recent years, the systemic inflamma-
tory response (SIR) has garnered significant
attention for its role in influencing cancer
treatment outcomes. Biomarkers such as the
neutrophil-to-lymphocyte ratio (NLR), plate-
let-to-lymphocyte ratio (PLR), and systemic
immune-inflammation index (Sll) have been
identified as indicators reflecting the impact
of the SIR on the tumor microenvironment.
Elevated SIR levels are known to substan-
tially affect tumor growth, invasion, and
metastasis, thereby influencing treatment
outcomes.” Emerging evidence suggests that
the relationship between inflammation and
cancer progression involves complex signal-
ing pathways, including cytokine release,
immune cell recruitment, and changes in the
extracellular matrix, which collectively create
a tumor-promoting microenvironment.®

The SIR has been demonstrated to sig-
nificantly impact treatment response in liver
tumors. Notably, in patients with hepatocel-
lular carcinoma (HCC), elevated SIR levels are
associated with poorer outcomes following
radioembolization therapy.”'® However, the
literature on the effects of the SIR in patients
with iCCA undergoing radioembolization
remains limited."" By evaluating multiple in-
flammatory markers, this study aims to fill
this gap by providing crucial insights into
how these markers impact treatment out-
comes in patients with iCCA. Our findings
highlight the potential of implementing
personalized therapies for this malignancy,
which has a generally poor prognosis. To
our knowledge, this is one of the first stud-
ies to comprehensively evaluate the impact
of these markers in iCCA, and it includes the
largest patient cohort studied to date. These
contributions are critical for optimizing treat-
ment strategies and facilitating more person-
alized approaches for patients with iCCA.

Therefore, this study aims to evaluate the
prognostic impact of inflammatory respons-
es on treatment outcomes in patients with
iCCA undergoing radioembolization.

Methods

Study population

The study was performed in accordance
with the ethical standards of the 1964 Dec-
laration of Helsinki, and signed informed
consent forms were obtained from all pa-
tients. The Institutional Clinical Research Eth-
ical Committee (Cukurova University Faculty
of Medicine Research Ethics Committee,
meeting dated: 14.06.2024, decision num-
ber: 62/145) approved this single-center ob-
servational study.
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This retrospective study reviewed the clin-
ical records of patients diagnosed with iCCA
who underwent radioembolization therapy at
the radiology department between January
2016 and December 2023.The inclusion crite-
ria were as follows: patients aged >18 years,
with histopathologically confirmed iCCA,
suitable for radioembolization therapy, and
with complete clinical and imaging data. Pa-
tients with a minimum follow-up period of 3
months were included in the study. The exclu-
sion criteria were as follows: patients who had
previously undergone other local treatments
such as transarterial chemoembolization or
thermal ablation, those who did not achieve a
response to treatment, those with incomplete
medical records, and those who underwent
surgery after radioembolization (Figure 1).

Pre-treatment clinical and imaging assess-
ment

All patients underwent clinical, laborato-
ry, and radiological evaluation before treat-
ment. The Eastern Cooperative Oncology
Group (ECOG) performance scores of the
patients were assessed. Patients with ECOG
performance scores between 0 and 2 were
planned for treatment. Laboratory tests were
conducted for the complete blood count,
biochemistry, and hormone marker values
of the patients before treatment. Dynamic
contrast-enhanced magnetic resonance im-
aging (MRI) was performed, and the obtained
images were evaluated by two abdominal ra-
diologists with over 5 years’ experience. The
evaluation included an assessment of tumor
size, number, location, presence of macrovas-
cular invasion, and lymph node involvement.

Inflammatory markers measurement

Peripheral blood samples were collected
from all patients within 1 week before radio-
embolization therapy. The NLR was calculat-
ed by dividing the absolute neutrophil count
by the absolute lymphocyte count. The PLR
was calculated by dividing the absolute
platelet count by the absolute lymphocyte
count. The aspartate aminotransferase (AST)
to lymphocyte ratio (ALRI) was calculated
by dividing the AST value by the lympho-
cyte count. The Sl was calculated as platelet
count x neutrophil count/lymphocyte count.

Radioembolization procedure

All patients underwent a detailed pretreat-
ment evaluation, including contrast-enhanced
MRI to assess the extent of the disease, along
with liver function tests. The radioemboliza-
tion procedure was performed using resin- or
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glass-based yttrium-90 (90Y)-loaded micro-
spheres in accordance with the Cardiovascular
and Interventional Radiological Society of Eu-
rope Standards of Practice in Transarterial Ra-
dioembolization.” The choice of glass or resin
microspheres was based on supply or logisti-
cal factors, regardless of tumor characteristics.
Post-procedural imaging with 90Y positron
emission tomography/computed tomogra-
phy was performed to confirm the distribution
of the microspheres within the liver and to de-
tect any extrahepatic shunting.

Between January 2016 and December 2023, 96
cholangiocarcinoma patients were treated with
radioembolization

6 patients who had previously undergone
other local treatments such as TACE or
thermal ablation

—

4 patients were excluded from the
study due to undergoing surgical
resection

=

Follow-up and assessment

Patients were followed up at regular in-
tervals of 1, 3, and 6 months post-treatment
and every 3 months thereafter, with clinical
examination, laboratory tests, and imaging
studies. OS and PFS were the primary end-
points. Treatment response was evaluated
using the modified Response Evaluation
Criteria in Solid Tumors 1.1 criteria based on
imaging studies.” Patients who demonstrat-
ed a complete response, partial response, or
stable response to treatment were classified
as having an objective response, whereas
those with tumor progression were defined
as having no objective response.

Statistical analysis

Data were analyzed using SPSS software
version 24.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were expressed as mean
+ standard deviation or median (interquartile
range), and categorical variables as frequen-
cies and percentages. The laboratory values
of the patients did not show a homogeneous
distribution; therefore, the median value was
used to divide the patients into groups. The
groups were formed as “below median” and
“above median.” The chi-square test was em-
ployed to compare categorical variables be-
tween two groups. The Mann-Whitney U test
was used to compare parametric data that
did not show a homogeneous distribution.
Survival curves for OS and PFS were plotted
using the Kaplan-Meier method and com-
pared using the log-rank test. Cox proportion-
al hazards regression analysis was employed
to identify independent prognostic factors for
survival. A P value of less than 0.05 was con-
sidered statistically significant.

Results

In this study, a total of 70 patients were
included, 34 (48.57%) of whom were men.
The age range was 34-89 years, with a mean

In 16 patients, death occurred
without achieving any treatment

outcome

=

After applying the exclusion criteria, a total of 70 patients
were included in the study

Figure 1. Study flowchart. TACE, transarterial embolization.

Table 1. Baseline demographic and clinical characteristics of the patients (n = 70)

Variables
Age, years

Gender
Men
Women

ALT, U/L

AST, U/L
Albumin, g/L
TBIL, mg/dL
CA19-9, U/mL

Largest tumor size
<6 cm
>6 cm

Lymph node metastasis
Yes
No

Tumor number
1
>1

Macrovascular invasion
Yes
No

NLR
PLR
Sli
ALRI

n (%)
59.2+11.8

34 (48.5%)
36 (51.4%)

22.5(27.2-38.3)*
30 (33.3-46.5)*
3.9 (3.5-3.8)*

0.6 (0.5-1.1)*

95 (770-3516)*

48 (68.5%)
22 (31.4%)

41 (58.5%)
29 (41.4%)

27 (27 (38.5%)
43 (61.4%)

31 (55.7%)
39 (55.7%)

3.3(3.6-5.7)%
143 (158-237)*
771 (901-1398)*
22.3 (24.6-41.7)%

*Values in parentheses represent median (lower limit-upper limit). ALT, alanine aminotransferase; AST, aspartate
aminotransferase; TBIL, total bilirubin; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SlI,
systemic immune-inflammation index; ALRI, aspartate aminotransferase-to-lymphocyte ratio index.

age of 59.29 + 11.89 years. The demographic
and clinicopathological characteristics of the
patients are presented in Table 1.

Inflammatory markers in patients with intrahepatic cholangiocarcinoma undergoing radioembolization



Response to treatment

In the follow-up evaluation at 3 months
to assess response to treatment, 6 (8.5%)
patients achieved a complete response, 31
(44.2%) patients had a partial response, 1
(1.4%) patient had a stable response, and 38
(54.2%) patients exhibited progressive dis-
ease. An objective response was observed
in 32 (45.7%) patients. Patients with low NLR,
PLR, and SlI values had a significantly higher
objective response rate (P =0.032, P =0.016,
and P = 0.001, respectively). No significant
difference was found between the groups
for ALRI (P > 0.05) (Table 2). The median NLR,
PLR, and Sl values of patients who obtained
an objective response were significantly low-
er than those of the other group (P=0.037, P
=0.002, and P =0.002, respectively) (Table 3).

Overall survival analysis

In this study, 65 (92.8%) patients died. The
median survival time was 14 months [95%
confidence interval (Cl): 10-16]. The mean
survival time for the surviving patients was
28.4 months (95% ClI: 11.1-45.6). Kaplan-
Meier analysis revealed that patients with
high NLR, PLR, and Sl values had significant-
ly shorter OS times than other patients (12
vs. 16 months, P = 0.007, 12 vs. 16 months,
P = 0.004, and 10 vs. 22 months, P < 0.001,

respectively). No significant difference was
found between the groups for ALRI (11 vs.
16, P = 0.071) (Figure2 a-d). In the univariate
analysis, the demographic information of the
patients, tumor burden, liver function tests,
tumor hormone markers, and inflammatory
scores were evaluated. Tumor burden, liver
function tests, and inflammatory scores were
identified as prognostic factors. In the mul-
tivariate analysis, high SII values (P = 0.040),
the presence of lymph node metastasis (P =
0.042), and high serum total bilirubin (TBIL)
values (P = 0.013) were identified as signifi-
cant independent prognostic factors (Table
4).

Progression/recurrence analysis

In this study, 44 (62.8%) patients experi-
enced progression/recurrence. The median
PFS was 7 months (95% Cl: 6-9). Kaplan-Mei-
er analysis showed that patients with high
Sl values had significantly shorter PFS than
other patients (3 months, 95% Cl: 3-6 vs.
7 months, 95% Cl: 7-22, P = 0.046). No sig-
nificant difference was found between the
groups for NLR, PLR, and ALRI (P > 0.05) (Fig-
ure 3). In the univariate analysis for PFS, the
demographic information of the patients,
tumor burden, liver function tests, tumor
hormone markers, and inflammatory scores

Table 2. Comparison of treatment response among patients grouped by inflammatory

markers
Objective response
n (%)

NLR

Below median 24 (34.3%)

Above median 14 (20.0%)

PLR

Below median 24 (%34.3)

Above median 14 (%20.0)

Sl
Below median
Above median

ALRI
Below median
Above median

19 (27.1%)
19 (27.1%)

21 (30.0%)
17 (24.3%)

Non-objective response P
n (%)

12 (17.1%)
20 (28.6%)

0.032

11 (15.7%)
21 (30,0%)

0.016

16 (22.9%) 0.001

16 (22.9%)

14 (20.0%) 0.472

18 (25.7%)

NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SlI, systemic immune-inflammation index;

ALRI, aspartate aminotransferase-to-lymphocyte ratio.

Table 3. Comparison of inflammatory markers of values among patients grouped by

treatment response

Objective response Non-objective response P
NLR 2.7 (1.36-28) 3.9(1.3-16.2) 0.037
PLR 125 (27.2-1180) 215 (32.5-665) 0.002
Sl 605 (119-5503) 1166 (331-4322) 0.002
ALRI 17.9 (6.1-230) 23.9 (6.1-135) 0.120

NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; S, systemic immune-inflammation index;

ALRI, aspartate aminotransferase-to-lymphocyte ratio.
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were evaluated. However, no prognostic fac-
tors were identified (P > 0.05).

Discussion

This study assessed the prognostic im-
pact of inflammatory markers on treatment
outcomes in patients with iCCA undergoing
radioembolization. Our findings indicate that
patients with higher NLR, PLR, and SlI values
had lower treatment response rates, shorter
OS times, and higher progression/recurrence
rates. These results align with the existing lit-
erature, underscoring the critical role of the
SIR in predicting treatment outcomes.

Neutrophils suppress anti-tumor immu-
nity through immunosuppressive cytokines,
fostering a pro-tumorigenic environment,
whereas platelets promote tumor progres-
sion by protecting circulating tumor cells
from immune surveillance and facilitating
their adhesion to the endothelium, thereby
promoting metastasis. Conversely, lympho-
cytes support anti-tumor immunity by tar-
geting and destroying cancer cells; hence,
elevated NLR, PLR, and SlI levels indicate a
shift toward a pro-tumorigenic state, reflect-
ing tumor biology and significantly affecting
treatment outcomes.'* Recent studies have
examined the impact of the inflammatory
response on treatment outcomes in patients
with CCA, emphasizing the prognostic val-
ue of these markers in this specific cancer
type.1415

Yu et al." demonstrated that lower Sl val-
ues in patients with liver cancer undergoing
interventional therapy were associated with
improved treatment outcomes, including
higher response rates and reduced rates of
recurrence and metastasis. Similarly, studies
on patients with HCC undergoing radioem-
bolization have shown that lower NLR and
PLR values correlate with better treatment
responses and 0OS.'® In our study, we found
that patients with low NLR, PLR, and Sl val-
ues had significantly higher objective re-
sponse rates (P = 0.032, P = 0.016, and P =
0.001, respectively). These findings align with
the existing literature, suggesting that lower
systemic inflammation is also associated
with better treatment outcomes in patients
with CCA.

Filippi et al." reported that elevated NLR
levels were significantly associated with
shorter OS times in patients with iCCA treat-
ed with 90Y-radioembolization, with a medi-
an OS of 7.5 months for patients with high
NLR compared with 17.5 months for those
with low NLR. In this study, Kaplan-Meier
analysis showed that patients with higher SlI

Soziitok et al.



08

0.6

04

Proporition Survival

=

Time (months)

Number at risk:

Below median 36 27 17 10 5
Above median 34 21 6 1 0
c |

8 o8

e

>

L2

=

=

=

o 04

Q.

o

<4

Y

% 10 20 30 40

Time (months)

Number at risk:
Below median 35 26 19 11 5

Above median 35 19 4 0 0

<
3
@D 0.6
e
2
e
5 04
a
g
Qo2
50 60 70 80
0 10 20 30 40 50 60 70 80
Number at risk: Time (months)
4 4 1 1 Below median 35 25 17 10 5 4 4 1 1
0 0 0 0 Above median 35 19 6 1 0 0 0 0 0
d |
g 08
c
>
L2
c
2
=
= 0.4
o
=%
S
a o2
T ]
] [ 10 20 30 40 50 60 70 80
50 60 70 0
Time (months)
Number at risk:
4 4 1 1 Below median 35 25 19 15 8 3 3 0 0
0 0 0 0 Above median 35 19 8 ) 2 1 1 1 1

Figure 2. (a-d) Kaplan—-Meier curves comparing overall survival for those with an above or below median neutrophil-to-lymphocyte ratio (NLR) (a), platelet-to-
lymphocyte ratio (PLR) (b), systemic immune-inflammation index (SlI) (c), and aspartate aminotransferase-to-lymphocyte ratio (ALRI) (d). High NLR, PLR, and SlI
were associated with significantly shorter survival times, whereas no significant difference was observed for ALRI.

Table 4. Univariate and multivariate Cox regression models examining risk factors for overall survival

Variables

Age, years

Gender, men

ALT, U/L

AST, U/L

Albumin, g/L

TBIL, mg/dL

CA19-9, U/mL

Largest tumor size, cm (6>/<6)
Lymph node metastasis (yes/no)
Tumor number (>1/1)
Macrovascular invasion (yes/no)
NLR

PLR

Sli

ALRI

Univariate Multivariate

HR 95% ClI P HR 95% ClI P
0.87 0.53-1.42 0.572

1 0.97-1.02 0.754

1.01 1.01-1.02 0.057

1.01 0.92-1.02 0.070

0.08 0.6-1.26 0.447

1.35 1.11-1.66 0.004 1.3 1.06-1.59 0.013
1.49 0.81-2.71 0.197

217 1.19-3.94 0.011 1.49 0.74-3 0.260
236 1.37-4.07 0.002 1.85 1.02-3.34 0.042
1.45 0.87-2.41 0.156

1.46 0.89-2.4 0.132

2.04 1.19-3.51 0.010 1.21 0.61-2.43 0.584
2.11 1.24-3.61 0.006 0.99 0.48-2.02 0.975
3.17 1.79-5.51 <0.001 2.36 1.04-5.34 0.04
1.55 0.94-2.55 0.082

HR, hazard ratio; Cl, confidence interval; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TBIL, total bilirubin; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-
lymphocyte ratio; SlI, systemic immune-inflammation index; ALRI, aspartate aminotransferase-to-lymphocyte ratio.

values had significantly shorter OS times (P <
0.001). Specifically, patients with high SIl had
a median OS of 10 months compared with 22
months for those with low SII. Cox regression
analysis in our study identified several inde-
pendent prognostic factors for OS in patients

with iCCA undergoing radioembolization.
Specifically, high Sl values [hazard ratio (HR):
2.36, 95% Cl: 1.04-5.34, P = 0.04], the pres-
ence of lymph node metastasis (HR: 1.85,
95% Cl: 1.02-3.34, P = 0.042), and elevated
serum TBIL levels (HR: 1.3, 95% Cl: 1.06-1.59,

P =0.013) were significant independent pre-
dictors of poor survival. These findings are
consistent with previous studies, such as the
work by Li et al."’, which demonstrate that el-
evated Sl levels are associated with poorer
survival outcomes in patients with perihilar
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Figure 3. Kaplan-Meier curves comparing progression-free survival for those with an above or below median neutrophil-to-lymphocyte ratio (NLR) (a), platelet-to-
lymphocyte ratio (PLR) (b), systemic immune-inflammation index (Sll) (c), and aspartate aminotransferase-to-lymphocyte ratio (ALRI) (d). High SIl were associated
with significantly shorter progression-free survival times, whereas no significant difference was observed for NLR, PLR, and ALRI.

CCA (HR: 1.57, 95% Cl: 1.17-2.10, P = 0.003).
Furthermore, the presence of lymph node
metastasis has been widely recognized as
a significant prognostic factor in iCCA, as
highlighted by Li et al.’®, who reported sim-
ilar associations with OS (HR: 1.88, 95% Cl:
1.32-2.68, P < 0.001). Elevated serum TBIL,
indicative of impaired liver function, also
aligns with findings from multiple studies
that underscore its role in predicting survival
outcomes in hepatobiliary malignancies.™

Several studies have shown that the SIR
significantly impacts tumor progression and
recurrence. For example, Yu et al.”> demon-
strated that patients with liver cancer and el-
evated SlI levels had a shorter PFS (HR: 1.152,
95% Cl: 1.878-5.329, P < 0.001). Similarly, Li
et al.’® found that patients with high preoper-
ative Sll levels and NLR were significantly cor-
related with a shorter PFS (HR: 1.385, 95% Cl:
1.005-1.909, P = 0.046). In our study, patients
with iCCA and higher SII values had signifi-
cantly shorter PFS, with a median PFS of 3
months compared with 7 months for those
with lower Sll values, indicating a higher risk
of tumor progression and recurrence.

This study has several strengths. It in-
cludes a comprehensive retrospective anal-
ysis of a large patient cohort and a detailed

evaluation of inflammatory markers, pro-
viding robust data on the prognostic signif-
icance of these markers in patients with iCCA
undergoing radioembolization. The findings
from our study contribute to the growing
body of literature by suggesting that sys-
temic inflammatory markers, such as Sll, NLR,
and PLR, could serve as valuable prognostic
indicators in this patient population. These
markers may help identify patients who are
more likely to benefit from the addition of ra-
dioembolization to their treatment regimen,
potentially guiding more personalized and
effective therapeutic strategies.

This study has several limitations. Its ret-
rospective nature may introduce selection
bias and limit the ability to establish causal
relationships. The sample size, although suf-
ficient for initial findings, is relatively small
and may not fully represent the broader
population of patients with iCCA. This study
relies on data from a single institution, which
may limit the generalizability of the results.
Variability in radioembolization techniques
and the lack of standardized protocols for
measuring inflammatory markers could also
influence the outcomes. Future prospective
studies with larger, multicentric cohorts and
standardized methodologies are necessary
to validate these findings and better explain

November 2024 - Diagnostic and Interventional Radiology

the role of systemic inflammatory markers in
predicting treatment outcomes for patients
with iCCA.

In conclusion, this study underscores the
prognostic significance of systemic inflam-
matory markers (NLR, PLR, and Sll) in patients
with iCCA undergoing radioembolization. El-
evated levels of these markers correlate with
poorer treatment response, shorter OS, and
increased progression. Incorporating these
biomarkers into clinical practice can aid in
patient stratification and personalized treat-
ment planning, potentially improving out-
comes. Further prospective studies are need-
ed to validate these findings and enhance
the use of inflammatory markers in guiding
iCCA treatment.
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