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High-sensitivity modified Glasgow prognostic score (HS-mGPS)
is a prognostic biomarker for small duct-type intrahepatic
cholangiocarcinoma—a retrospective cohort study
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Background: Serum biomarkers are often used as part of preoperative prediction strategies to help assess
a patient’s surgical risk and prognosis. The high-sensitivity modified Glasgow prognostic score (HS-mGPS)
has been shown to offer better predictive accuracy compared to the traditional Glasgow prognostic score
(GPS) and the modified Glasgow prognostic score (mGPS) in various cancers, but its ability to predict
outcomes in patients with resected intrahepatic cholangiocarcinoma (ICC) has not been well-studied. The
aim of the study was to investigate the prognostic value of HS-mGPS in ICC and its subtypes.

Methods: This study was a single-center retrospective study. All patients who were pathologically diagnosed
with ICC after surgery in Nanjing Drum Tower Hospital from 2012 and 2022. Relevant laboratory data such
as serum C-reactive protein (CRP), albumin (ALB), neutrophils, lymphocytes, and platelets were included.
Overall survival (OS) information was collected, serum CRP and ALB level were used for scoring GPS,
mGPS and HS-mGPS. Univariate and multivariate analyses were conducted to identify factors influencing
prognosis by using Kaplan-Meier (KM) curve and Cox proportional hazards models. Additionally, through
histological analysis, ICC was classified into large duct type (LD-type) and small duct type (SD-type), and
the performance of the three scoring systems in these subtypes was examined.

Results: A total of 185 patients were included in this study, 57 cases were of the LD-type, and 128 cases
were of the SD-type. Tumor subtypes was a significant factor influencing prognosis for all ICC patients
[hazard ratio (HR) =1.76, 95% confidence interval (CI): 1.036-2.994, P=0.04]. HS-mGPS demonstrated a
better ability to predict outcomes compared to GPS and mGPS, and was an independent prognostic factor
of OS (HR =2.1, 95% CI: 1.001-4.374, P=0.049). HS-mGPS was also more effective in predicting prognosis
for SD-type ICC compared to GPS and mGPS (HR =3.13, 95% CI: 1.018-9.604, P=0.046), while it was
ineffective for LD-type ICC. Further analysis revealed that SD-type ICC with higher HS-mGPS scores
typically had larger tumors and poorer differentiation, while LD-type ICC showed no significant differences.
Conclusions: HS-mGPS provides a more accurate prognostic indication for SD-type, but its effectiveness
for LD-type requires further investigation with larger sample sizes. Therefore, for preoperatively biopsy-
diagnosed SD-type ICC, the HS-mGPS has a certain level of prognostic predictive potential.

Keywords: High-sensitivity modified Glasgow prognostic score (HS-mGPS); intrahepatic cholangiocarcinoma
(ICC); small-duct type
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Introduction

Primary liver cancer is one of the most leading causes
of cancer-related deaths globally (1). Intrahepatic
cholangiocarcinoma (ICC) is the second most common
primary liver malignancy after hepatocellular carcinoma
(HCC) (2), representing about 15% of all primary
liver cancers. Over the past several years, the incidence
of ICC has been on the rise (3). At present, the best
pharmacological treatment strategies have not been clearly
defined or standardized (4). Surgery is still the primary
treatment for ICC (5).

ICC originates from various intrahepatic bile duct
structures, including the epithelial lining, peri-biliary
glands, and the stem cells/liver progenitor cells in the canals
of Hering. Hepatocytes can also transform into ICC (6).
The 5th edition of World Health Organization classification
for digestive system tumors identifies two main pathological
subtypes for ICC: large duct type (LD-type) and small duct
type (SD-type) (7).

Research indicates that these subtypes differ not only
morphologically but also in terms of their biological
behavior (8). LD-type ICC is often associated with
elevated carbohydrate antigen 199 (CA-199) levels and
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typically involves mucin production, with liver fluke
infection or sclerosing cholangitis as risk factors. It grows
in an infiltrative manner, tends to be more aggressive,
and generally has a poorer prognosis (9). In contrast,
SD-type ICC generally grows as a mass, is less likely to
invade nearby bile ducts, lymphatic vessels, and nerves.
Immunohistochemically, SD-type ICC is more likely to
express C-reactive protein (CRP). And in our earlier study on
LD-type ICC, we also found that the two subtypes of ICC
exhibited different nutritional and metabolic profiles (10).
However, the prognosis for ICC patients after surgery
remains poor due to high rates of tumor recurrence and
metastasis, and the exact risk factors impacting survival are
not yet fully understood. Another study suggested that the
number of lymph node metastases can affect prognosis, but
more real-world evidence is needed to confirm this (11).

Inflammatory responses are believed to be closely
associated with tumor progression and the composition
of the tumor microenvironment (12). Studies from
several years ago have demonstrated that the preoperative
inflammatory and nutritional state of the body significantly
affect postoperative outcomes (13,14). Many analyses have
examined common preoperative blood serum factors,
including CRP, albumin (ALB), neutrophils, lymphocytes,
and platelets, and by analyzing their ratios to evaluate their
impact on prognosis (15,16). CRP is a classic inflammatory
protein that is produced in response to mediators such
as interleukin-6 and interleukin-1, reflecting the body’s
inflammatory response (17). ALB, synthesized by
hepatocytes (18), plays various critical physiological roles
and indicates the nutritional status of a patient before
surgery.

In the early 21st century, Forrest and colleagues
proposed the Glasgow prognostic score (GPS), based on
serum CRP and ALB levels (19). The scoring system is as
follows: a CRP level below 10 mg/L and ALB at or above
35 mg/L result in a score of 0; a CRP level above 10 mg/L
or ALB below 35 mg/L result in a score of 1; a CRP level
above 10 mg/L and ALB below 35 mg/L result in a score
of 2. The GPS has been validated as a promising marker
in various cancers, including colorectal cancer, gastric
cancer, HCC, and ICC (20-23). Due to the potential impact
of CRP on ALB, McMillan and colleagues modified the
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GPS, creating the modified Glasgow prognostic score
(mGPS), which assigns score 1 only when CRP is above
10 mg/L. This modification was designed to further refine
prognosis assessment (24). As research progressed, Proctor
and colleagues in a study of 2,742 cases of colorectal cancer,
suggested lowering the CRP cutoff to better reflect cancer-
related changes and prognosis. This modification became
known as the high-sensitivity modified Glasgow prognostic
score (HS-mGPS), with a CRP cutoff of 3 mg/L (25).
Wau, Tsai, Ando, and Nakamura validated the prognostic
significance of HS-mGPS in gastric cancer, colorectal
cancer, oral cancer, and soft tissue sarcomas, respectively.
However, no studies have yet investigated its predictive
value in ICC (26-29).

Some studies have demonstrated that other
inflammation-based factors can predict postoperative
survival in ICC. Prognostic indices, including lymphocyte-
C-reactive protein ratio, the neutrophil-to-lymphocyte ratio
(NLR), lymphocyte-to-monocyte ratio (LMR), platelet-to-
lymphocyte ratio (PLR), preoperative systemic inflammation
score (15,30,31), are based on measurements such as CRP,
routine blood tests, and ALB levels. Due to the relationship
between SD-type ICC and CRP, CRP-based scoring may
play a role in predicting the prognosis of ICC compared to
other scoring systems. What’s more, these serological scores
typically divide cases into only two groups. In contrast, the
Glasgow scoring system can categorize cases into a third,
intermediate-risk group, which may offer more nuanced
risk prediction for ICC. None of these scoring systems have
explored or accounted for the different subtypes of ICC,
which may limit their effectiveness in accurately predicting
prognosis across various forms of the disease.

To investigate the relationship between the HS-
mGPS and the prognosis of ICC, while also exploring
the differences between two subtypes of ICC, we initiated
our study. We present this article in accordance with the
REMARK reporting checklist (available at https://tcr.
amegroups.com/article/view/10.21037/tcr-24-917/rc).

Methods
Study design

This study was a retrospective study included a cohort of
all patients diagnosed with ICC who underwent radical
resection at Nanjing Drum Tower Hospital between
2012 and 2022 confirmed postoperatively by pathology.
The survival status of each patient was obtained from a
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prospectively maintained database using a predefined format
for data collection. General patient information, such as
age, gender, and body mass index (BMI), was included. The
outcome variable of this study was overall survival (OS),
calculated from date of surgery and was collected by phone
called every 6 months. Patients who received neoadjuvant
chemotherapy before surgery, had distant metastases, lack
of CRP and ALB test data or OS status were excluded from
the study.

Prior to surgical resection of their primary tumors,
blood samples were collected from each patient within one
week. These samples were analyzed for various parameters
including tumor markers [carcinoembryonic antigen (CEA)
and CA-199], total bilirubin, total protein, ALB, CRP, white
blood cell (WBC) count, hemoglobin, gamma-glutamyl
transpeptidase (GGT), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase
(AKP), lactate dehydrogenase (LDH), neutrophil count,
lymphocyte count, and platelet count. All data were
collected from the patients’ previous medical records.

The pathological data, encompassing tumor grade and
number, histological subtype, and microvascular invasion,
were meticulously interpreted by two pathologists in
accordance with the literature based on the hematoxylin and
eosin (HE) staining slides.

CRP and ALB are used as scoring criteria, and their
relationship with prognosis is being explored. Other
indicators are also used in conjunction with the GPS to
analyze their significance in predicting prognosis.

The study was approved by the Ethics Committee of
Nanjing Drum Tower Hospital (No. 2023-188-01) and was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013) and government policies. All participants
provided written informed consent.

Assay methods

The GPS was calculated as follows: patients with both
an elevated CRP level (>10 mg/L) and hypoalbuminemia
(<35 g/L) were assigned a score of 2, those with only an
abnormal CRP level or hypoalbuminemia were given a score
of 1, and patients with a normal CRP level (<10 mg/L) were
assigned a score of 0. The mGPS was only assigned score of 1
by the abnormal CRP level. Additionally, the HS-mGPS was
calculated using a cutoff value of CRP decreased to 3 mg/L.
The histological subtype was ascertained following the
2019 World Health Organization diagnostic criteria for
ICC classification. Additionally, the pathological tumor-
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Y

Patients undergoing resection for ICC
with follow-up data (n=185)

Figure 1 Flow diagram of the recruitment of intrahepatic
cholangiocarcinoma patients. ICC, intrahepatic cholangiocarcinoma;
CRP, C-reactive protein; ALB, albumin.

node-metastasis (I NM) stage was established based on the
eighth edition of the American Joint Committee on Cancer
guidelines.

Statistical analysis

Routine blood test samples were categorized as normal or
abnormal based on clinical cutoff values for subsequent
statistical analysis. Tumor sizes were divided into two
groups by 5 cm as cut off value. Statistical analyses were
conducted in R software (v4.2.0). The Kaplan-Meier (KM)
curve was used to compare OS of different subtype of ICC
and different score of GPS (HS-mGPS), The predictive
ability of GPS (HS-mGPS) was evaluated by the area
under curve (AUC) of receiver operating characteristic
curve (ROC) by utilizing the survminer, survival ROC and
survival package in R. Prognostic factors were identified
through both univariate and multivariate Cox proportional
hazards model, Individual variables with a significance of P
value <0.05 in the univariate were selected for inclusion in
the multivariate analysis. Welch two sample #-test was used
for continuous variables and Fisher’s exact test was utilized
for categorical variables. Survival analysis was measured
using the log-rank test. Two-sided P<0.05 indicated a
significance level.

© AME Publishing Company.
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Results

The LD-type ICC is associated with a poorer overall
prognosis

A total of 283 ICC patients were initially considered for
the study. However, 64 patients were lost to follow-up, 32
patients had missing CRP/ALB values, and 2 patients had
distant metastases. Consequently, 185 ICC patients were
ultimately included in the study (Figure I).

Among the 185 patients who underwent curative
resection for ICC, the median age was 61 years, and 50.8%
were male. The median tumor size was 5.0 cm, with a
median CA-199 level of 65 U/L. Approximately 67% of
patients were in stages I-II, with 79.5% showing moderate
differentiation. Notably, 14.6% presented with multiple
nodules, and 24.9% had evidence of microvascular invasion.
The median levels of ALB, CRP, and CEA were 40.2 g/L,
5 g/L, and 2 U/L, respectively. The remaining laboratory
tests are detailed in Table 1. Following resection, the overall
S-year survival rate was 65.7% (Figure 2A).

Histological analysis allowed the classification of
ICC into LD-type and SD-type, with 31% (57/185)
being categorized as the LD-type. Moreover, subtypes
classification emerged as an independent predictor of OS
[hazard ratio (HR) =1.76, 95% confidence interval (CI):
1.036-2.994, P=0.04; Table 2]. KM analysis underscored a
markedly superior prognosis for the SD-type ICC relative to
the LD-type ICC. The 5-year survival rate was 71.1% for the
SD-type and 61.8% for the LD-type, with a P value of 0.03
(Figure 2B). Typical HE images were showed in Figure 3.

HS-mGPS is superior to the GPS and mGPS in predicting
the prognosis of ICC

HS-mGPS emerges as a more effective evaluation tool for
ICC patients. Through multivariate Cox regression analysis,
we identified HS-mGPS as an independent risk factor for
OS (HR =2.1, 95% CI: 1.001-4.374, P=0.049), whereas
GPS and mGPS was only positive in univariate analysis.
In addition to tumor subtype, T stage (HR =2.20, 95% CI:
1.225-3.08, P<0.001), and abnormal AKP (HR =1, 95% CI:
1-1.003, P=0.04) levels are also independent risk factors for
ICC (Table 2).

By employing the log-rank test to generate KM curves
for both assessment methods, it becomes clear that HS-
mGPS offers a notably more precise prognostic assessment
for ICC patients (P=0.004) compared to GPS (P=0.02) and
mGPS (P=0.03). Higher HS-mGPS scores correspond to
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Table 1 Clinicopathological and pathological features of 185 Table 1 (continued)

intrahepatic cholangiocarcinoma patients

h teristi Val N=1
Characteristic Values (N=185) Characteristic alues 8)
N
Age (years) 61 [34, 83]
NO 57 (30.8
Gender ( )
Female 91 (49.2) N1 41@2.2)
Male 94 (50.8) Nx 87 (47.0)
TNM st
WBC (10°/L) 5.70 [2.50, 14.80)] stage
-l 124 (67.0
HB (/L) 130 [3, 327] (67.0)
PLT (10%/L) 190 [41, 413] = 6133.0)
o Data are presented as median [range] or n (%). WBC, white
LP (1071) 1.50 [0.40, 3.80] blood cell; HB, hemoglobin; PLT, platelet; LP, lymphocytes; ALT,
ALT (U/L) 24 [6, 428] alanine aminotransferase; AST, aspartate aminotransferase; AKP,
alkaline phosphatase; GGT, gamma-glutamyl transpeptidase;
AST (U 2411, 317] LDH, lactate dehydrogenase; CA-199, carbohydrate antigen
AKP (U/L) 103 [35, 1,681] 199; ALB, albumin; CEA, carcinoembryonic antigen; CRP,
C-reactive protein; TB, total bile acid; TNM, tumor-node-
GGT (UL 64 [12, 1,249 metastasis
TB (umol/L) 12 [4, 272]
LDH (U/L) 198 [13, 632 o . o
" . 1 952 poorer OS outcomes especially in 1 year survival prediction
CA-199 (U/L) 65 [1, 25,209] (Figure 44-4C).
CEA (U/L) 20, 395]
ALB (9/L) 40.2[3.2,494] HS-mGPS demonstrates better diagnostic efficacy for
CRP (g/L) 5[0, 121] SD-type ICC, while it is ineffective for LD-type
Microvascular invasion 46 (24.9) We conducted single and multivariate analyses using these
Subtype bile duct types as grouping criteria for this cohort of cases.
Large duct type 57 (30.8) Surprisingly, we discovered that in the SD-type, HS-mGPS
remained an effective evaluation method, retaining its status
Small duct type 128 (69.2)

Tumor size (cm)

5.00 [1.20, 14.00]

as an independent risk factor in multivariate Cox regression

analysis (HR =3.13, 95% CI: 1.018-9.604, P=0.046). At

Multiple nodules 27 (14.6) the same time, T stage (HR =2.12, 95% CI: 1.307-3.427,
Tumor differentiation P=0.002) and tumor size (HR =1.17, 95% CI: 1.037-1.319,
P=0.01) are also independent risk factors for the SD-
el 12(6.9) type (Table 3). KM curve analysis revealed that HS-mGPS
Moderately 147 (79.5) (P<0.001) also had superior predictive efficacy for SD-type
Poor 26 (14.1) ICC compared to GPS (P=0.005) and mGPS (P=0.006;
T Figure 4D-4F). It also shows more clearly in predict for the
score 0 patients, whose 1 year’s survival was 100% (30/30).
! 103 (55.7) We did the same thing on the LD-type, however, in the
2 58 (31.4) LD-type, only T stage can serve as an independent factor
3 22 (11.9) (HR =1.95, 95% CI: 1.205-3.147, P=0.006; Table 4). And it
4 2 (14) showed no correlation for GPS (P=0.78), mGPS (P=0.93)

Table 1 (continued)

© AME Publishing Company.

and even HS-mGPS (P=0.98; Figure 4G-4I) with prognosis.
The ROC curve shows that in predicting OS, HS-mGPS
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Figure 2 The Kaplan-Meier curves demonstrate that different subtypes of ICC have varying impacts on patient prognosis. (A) Overall

survival for ICC patients. (B) Differences in overall survival between large duct-type and small duct-type patients. OS, overall survival; ICC,

intrahepatic cholangiocarcinoma.

Table 2 Factors associated with overall survival of 185 intrahepatic cholangiocarcinoma patients: univariate and multivariate analysis

Univariate analysis

Multivariate analysis

Variables

HR 95% ClI P HR 95% ClI P
ALB 0.95 0.917-0.979 0.001 - - -
CRP 1.01 1-1.02 0.004 - - -
AKP 1.002 1.001-1.003 <0.001 1 1-1.003 0.04
GGT 1.001 1.001-1.002 0.001 - - -
Tumor subtype 1.74 1.04-2.905 0.04 1.76 1.036-2.994 0.04
Tumor size 1.1 1.01-1.22 0.02 - - -
Multiple nodules 2.05 1.11-3.79 0.02 - - -
T stage 2.03 1.5-2.77 <0.001 2.20 1.225-3.08 <0.001
GPS 1.65 1.15-2.36 0.006 - - -
mGPS 1.59 1.103-2.279 0.01 - - -
HS-mGPS 2.24 0.389-3.616 <0.001 2.1 1.001-4.374 0.049

HR, hazard ratio; Cl, confidence interval; ALB, albumin; CRP, C-reactive protein; AKP, alkaline phosphatase; GGT, gamma-glutamyl
transpeptidase; GPS, Glasgow prognostic score; mGPS, modified Glasgow prognostic score; HS-mGPS, high-sensitivity modified
Glasgow prognostic score.

demonstrates better predictive performance for both overall
ICC and SD-type ICC compared to GPS (Figure 5A4,5B).
However, its predictive effectiveness is relatively poorer for
LD-type ICC (Figure 5C).

The SD-type exbibits differences in response to HS-mGPS

compared to the LD-type

To explore the reasons for the differences in HS-mGPS

© AME Publishing Company.

between the LD-type and SD-type, we conducted statistical
analysis on various baseline laboratory parameters and
pathological data. There were no observed differences in
pathological data between the two groups. The LD type
shows higher in CA-199, AST, ALT, and GGT (P=0.002,
P=0.01, P<0.001, Tirble 5).

And we divided them into three groups by HS-mGPS
score. We found that the score 2 patients in SD-type had
significantly higher in ALT, AKP, AST and GGT (P=0.02,
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Figure 3 Histological subtypes of intrahepatic cholangiocarcinoma. (A,B) The appearance of small duct-type ICC under HE

staining in different magnifications: at 40x (A) and 100x (B). (C,D) The appearance of large duct-type ICC under HE staining at

different magnifications: at 40x (C) and 100x (D). The circle pointed by the arrow is a representative tumor area. ICC, intrahepatic

cholangiocarcinoma; HE, hematoxylin and eosin.

0.002, <0.001 and 0.008). Also, they had bigger tumor size
and poorer tumor differentiation (P=0.02 and 0.03, Table 6).
But there was still no any positive sign (ALB and CRP were
used to defined the Hs-mGPS score) for LD-type except
for gender (P=0.04).

Discussion

Inflammation is certainly a poor indication for OS. Our
findings suggest that compared to the GPS and mGPS, the
HS-mGPS is a more reliable prognostic indicator for ICC,
with higher scores associated with worse OS. And compared
to Sui er al.’s research on GPS (23) for ICC patients, our
investigation on HS-mGPS shows a median rick group (score
=1) for ICC patients, which can predict OS rate more precisely.

© AME Publishing Company.

Further investigation revealed that this prognostic
accuracy is significant only among patients with the SD-
type of ICC. In contrast to the LD-type, the SD-type
was associated with better prognosis. Apart from differing
survival rates, these subtypes also show distinct responses to
inflammatory scoring.

LD-type ICC exhibits histological traits that closely
resemble those of perihilar cholangiocarcinoma (32), with
an infiltrative growth pattern and higher aggressiveness.
Research on perihilar/extrahepatic cholangiocarcinoma had
shown varying outcomes when using the GPS/mGPS, in
Okuno et al’s study, mGPS could not distinguish between
scores of 1 and 2 (33), whereas Jansson et 4/.’s study struggle
with score 1 and 0 when using the mGPS (34). Our study
did not show any evidence that HS-mGPS is useful in LD-
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Figure 4 The Kaplan-Meier curves illustrate the predictive performance of three Glasgow scores for ICC and its different subtypes. GPS
(A), mGPS (B), and HS-mGPS (C) represent their effectiveness for all ICC patients. GPS (D), mGPS (E), and HS-mGPS (F) indicate their
predictive capabilities for small duct-type ICC. GPS (G), mGPS (H), and HS-mGPS (I) demonstrate their performance for large duct-

type ICC. OS, overall survival; GPS, Glasgow prognostic score; mGPS, modified Glasgow prognostic score; HS-mGPS, high-sensitivity

modified Glasgow prognostic score; ICC, intrahepatic cholangiocarcinoma.

type prognosis. But we also did not find any other indicated
prognosis factor for LD-type. The reasons behind these
variations remain unclear, limited sample size of LD-
type cases in our study might hinder drawing broader

conclusions.

In contrast, SD-type ICC showed a strong response to
HS-mGPS. We propose several possible reasons for this
observation. First, SD-type inherently expresses CRP (35)

© AME Publishing Company.

compared to LD-type, suggesting that an increase in serum
CRP levels may indicate tumor proliferation. This aligns with
our findings, where patients in the HS-mGPS group with a
score of 0 had smaller tumor sizes on average. Second, SD-

type shows connection between HS-mGPS and the tumor

differentiation. Higher score showed better differentiation
in SD-type. Third, the score 2 group showed typically
higher level of biomarkers which are associated with worse
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Table 3 Factors associated with overall survival of small duct type intrahepatic cholangiocarcinoma patients: univariate and multivariate analysis

Univariate analysis Multivariate analysis

Variables

HR 95% ClI P HR 95% ClI P
ALB 0.95 0.913-0.985 0.005 - - -
CRP 1.02 1.007-1.028 <0.001 - - -
AKP 1.002 1.001-1.003 <0.001 - - -
GGT 1.01 1.108-1.383 <0.001 - - -
LDH 1.01 1-1.01 0.046 - - -
Tumor size 1.3 1.12-1.5 <0.001 1.17 1.037-1.319 0.01
Multiple nodules 2.6 1.307-5.599 0.007 - - -
T stage 2.03 1.362-3.017 <0.001 212 1.307-3.427 0.002
GPS 2.6 1.56-4.34 <0.001 - - -
mGPS 1.93 1.242-2.99 0.003 - - -
HS-mGPS 5.36 2.49-11.54 <0.001 3.13 1.018-9.604 0.046

HR, hazard ratio; Cl, confidence interval; ALB, albumin; CRP, C-reactive protein; AKP, alkaline phosphatase; GGT, gamma-glutamy!
transpeptidase; LDH, lactate dehydrogenase; GPS, Glasgow prognostic score; mGPS, modified Glasgow prognostic score; HS-mGPS,
high-sensitivity modified Glasgow prognostic score.

Table 4 Factors associated with overall survival of large duct type intrahepatic cholangiocarcinoma patients: univariate and multivariate analysis

Univariate analysis Multivariate analysis*
Variables
HR 95% ClI P value HR 95% ClI P value
T stage 1.95 1.205-3.147 0.006 1.95 1.205-3.147 0.006

*, T stage was the only significant variate so that multivariate analysis data is the same as univariate analysis. HR, hazard ratio; Cl,
confidence interval.
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Figure 5 Comparison of the predictive accuracy of GPS and HS-mGPS in ICC and its different subtypes. (A) Total ICC. (B) Small
duct-type ICC. (C) Large duct-type ICC. HS-mGPS, high-sensitivity modified Glasgow prognostic score; AUC, area under curve;
AJCC, American Joint Committee on Cancer; TNM, tumor-node-metastasis; GPS, Glasgow prognostic score; ICC, intrahepatic

cholangiocarcinoma.
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Table 5 Comparative analysis of surgically treated patients with
respect to subtype of ICC

Large duct Small duct

Characteristic type (N=57)  type (N=128) P
Age [years], [range] 62 [41, 83] 61 [34, 81] 0.32
Sex (male) 26 [46] 68 [53] 0.43
HBV infection 34 [60] 84 [66] 0.30
WBC abnormal 417 24 [19] 0.046
HB abnormal 8 [14] 14 [11] 0.62
PLT abnormal 8 [14] 19 [15] >0.99
ALT abnormal 19 [33] 20 [16] 0.01
LP abnormal 2 [4] 3[2] >0.99
AKP abnormal 41 [72] 74 [58] 0.07
GGT abnormal 47 [82] 64 [50] <0.001
AST abnormal 15 [26] 11 [9] 0.002
TB abnormal 14 [25] 34 [27] 0.86
LDH abnormal 11 [19] 29 [23] 0.70
ALB abnormal 7[12] 15[12] >0.99
CRP abnormal 15 [26] 42 [33] 0.40
CA-199 abnormal 38 [67] 40 [31] <0.001
Tumor size >5 cm 25 [44] 77 [60] 0.054
Margin positive 3 [5] 7 [5] >0.99
Multiple nodules 7012] 20 [16] 0.66
Microvascular invasion 13 [23] 33 [26] 0.72
Membrane invasion 0.90

0 39 [69] 88 [69]

1 11 [19] 22 [17]

2 7[12] 18 [14]
T stage 0.88

1 33 [58] 70 [55]

2 17 [30] 41 [32]

3 6 [11] 16 [13]

4 1[2] 101]
N stage 0.46

NO 19 [33] 38 [30]

N1 15 [26] 26 [20]

Nx 23 [40] 64 [50]
Table 5 (continued)

© AME Publishing Company.
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Table 5 (continued)

Characteristic tl;/if?Nil;t) tyspn;?:llj:]gg) p*
TNM stage 0.31
-l 35 [61] 89 [70]
n-v 22 [39] 39 [30]
Grading 0.31
0 6 [11] 5 [4]
1 23 [40] 66 [52]
2 15 [26] 39 [30]
3 417 119]
4 112] 1]
Staging 0.30
0 18 [32] 39 [30]
1 21 [37] 41 [32]
2 417 15[12]
3 31[9] 6 [5]
4 3[5] 21[16]

Data are presented as n [%] unless otherwise specified.
Grading/Staging items has some N/A value (the pathological
material didn’t have normal liver tissue, which is used to difine
Grading/Staging). *, Welch two sample t-test; Fisher’s exact
test. ICC, intrahepatic cholangiocarcinoma; HBYV, hepatitis B
virus; WBC, white blood cell; HB, hemoglobin; PLT, platelet;
ALT, alanine aminotransferase; LP, lymphocytes; AKP, alkaline
phosphatase; GGT, gamma-glutamyl transpeptidase; AST,
aspartate aminotransferase; TB, total bile acid; LDH, lactate
dehydrogenase; ALB, albumin; CRP, C-reactive protein; CA-199,
carbohydrate antigen 199; TNM, tumor-node-metastasis; N/A,
not avaliable.

survival in routine blood test. However, further investigation
is required to clarify the exact relationship between these
genomic about SD-type’s response to HS-mGPS.

Our study is not the first to utilize the HS-mGPS score
for prognosis perdition (36), but it is the first to apply HS-
mGPS specifically to ICC and found that it offers better
diagnostic significance compared to the GPS and mGPS.
Additionally, we observed that the responses to HS-mGPS
differed between SD-type and LD-type ICC. However,
ICC is a highly heterogeneous tumor with possibly different
mixing of components in the tumor, and classifying it into
just two groups may not capture the entire complexity and
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Table 6 Comparative analysis of surgically treated patients with respect to HS-mGPS score

SD-type (score) LD-type (score)
Characteristic
0 (N=30) 1 (N=87) 2 (N=11) P* 0 (N=13) 1 (N=39) 2 (N=5) P

Age (years), [range] 62 [39,79] 62[34,81] 60[34,72] 0.43 61 [41, 83] 60 [41, 77] 69 [55, 79] 0.24
Gender 0.17 0.04

Female 10 [33] 43 [49] 7 [64] 3[23] 25 [64] 3 [60]

Male 20 [67] 44 [51] 4[36] 10 [77] 14 [36] 2 [40]
WBC abnormal 413] 16 [18] 4[36] 0.29 11[8] 31[8] 0[0] >0.99
HB abnormal 3[10] 81[9] 3[27] 0.21 3[23] 4110] 1[20] 0.36
PLT abnormal 3[10] 14 [16] 2[18] 0.60 4[31] 4110] 0[0] 0.16
ALT abnormal 5[17] 10 [11] 5 [45] 0.02 5[38] 11 [28] 3 [60] 0.36
AKP abnormal 13 [43] 50 [57] 11 [100] 0.002 8 [62] 28 [72] 5[100] 0.33
GGT abnormal 9 [30] 46 [53] 9[82] 0.008 8 [62] 35 [90] 4 [80] 0.054
AST abnormal 2[7] 4 [5] 5 [45] <0.001 4[31] 8 [21] 3[60] 0.12
TB abnormal 9 [30] 21 [24] 4[36] 0.56 4[31] 9[23] 1[20] 0.88
LDH abnormal 1[3] 25 [29] 3[27] 0.006 11[8] 9 [23] 1[20] 0.57
HBYV infection 21 [70] 56 [64] 7 [63] 0.95 7 [54] 24 [62] 3[60] 0.83
Cholelithiasis 8 [27] 22 [26] 4[36] 0.73 3[23] 11 [28] 3[60] 0.31
CEA abnormal 1[3] 11[13] 11[9] 0.40 0[0] 71[18] 1[20] 0.25
CA-199 abnormal 11 [37] 36 [41] 3[27] 0.65 8 [67] 17 [44] 3[60] 0.48
ALB abnormal 0[0] 4[5] 11 [100] <0.001 0[0] 2 [5] 5[100] <0.001
CRP abnormal 01[0] 31 [36] 11 [100] <0.001 0[0] 10 [26] 5[100] <0.001
Margin positive 11[3] 6 [7] 0[0] 0.83 11[8] 2 [5] 0[0] >0.99
Membrane invasion 0.08 0.96

0 23 [77] 50 [57] 8[72] 7 [53] 23 [59] 3[60]

1 2[7] 17 [20] 11[9] 2[15] 5[13] 1[20]

2 5[17] 11[13] 01[0] 2[15] 4110] 0[0]

3 01[0] 01[0] 11[9] 01[0] 1[3] 0[0]
Tumor size >5 cm 12 [40] 56 [64] 9[82] 0.02 5[38] 18 [46] 2 [40] 0.91
Multiple nodules 2[7] 15[17] 3[27] 0.18 11[8] 6 [15] 01[0] 0.83
Microvascular invasion 5[17] 25 [29] 3 [27] 0.47 3 [23] 10 [26] 0[0] 0.61
Differentiation 0.03 0.23

Moderately 29 [97] 65 [75] 7 [64] 8 [62] 33 [85] 5[100]

Poor 1[3] 15[17] 4[36] 2[15] 4110] 0[0]

Well 01[0] 718] 01[0] 3[23] 2 [5] 0[0]
T stage 0.14 0.52

1 19 [63] 45 [52] 6 [55] 8 [62] 20 [51] 5[100]

2 6 [20] 31 [36] 4[36] 3[23] 14 [36] 0[0]

3 5[17] 11[13] 01[0] 2 [15] 4110] 0[0]

4 01[0] 0[0] 11[9] 01[0] 1[3] 0[0]

Table 6 (continued)

© AME Publishing Company. Transl Cancer Res 2025;14(2):1297-1310 | https://dx.doi.org/10.21037/tcr-24-917



1308

Table 6 (continued)
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SD-type (score)

LD-type (score)

Characteristic

0 (N=30) 1 (N=87) 2 (N=11) p* 0 (N=13) 1 (N=39) 2 (N=5) p*
N stage 0.31 0.26
NO 12 [40] 25 [29] 1[9] 4[31] 15 [38] 0[0]
N1 4[13] 20 [23] 21[18] 2 [15] 10 [26] 3[60]
Nx 14 [47] 42 [48] 8[73] 7 [54] 14 [36] 2 [40]
Grading 0.62 0.98
0 0 [0] 5 [6] 0 [0] 2 [15] 4110] 0[0]
1 21 [70] 40 [46] 5 [45] 4[30] 17 [44] 2 [40]
2 7123] 27 [31] 5 [45] 3[23] 10 [26] 2 [40]
3 2[7] 8[9] 1[9] 18] 3[8] 01[0]
4 0[0] 1[1] 01[0] 0[0] 1[3] 01[0]
Staging 0.44 0.85
0 12 [40] 24 28] 3 [27] 4130] 12 [30] 2 [40]
1 10 [33] 28 [32] 3 [27] 5 [38] 15 [38] 1[20]
2 3[10] 12 [14] 01[0] 18] 2 [5] 1[20]
3 2[7] 45] 0[0] 0[0] 3[8] 0[0]
4 3[10] 13 [15] 5 [45] 0[0] 3[8] 0[0]
TNM stage >0.99 0.52
Il 21 [70] 60 [69] 8[73] 9 [69] 24 [62] 2 [40]
-1V 9[30] 27 [31] 3[27] 4[31] 15 [38] 3[60]

Data are presented as n [%] unless otherwise specified. Grading/Staging items has some N/A value (the pathological material didn’t have
normal liver tissue, which is used to difine Grading/Staging). *, Kruskal-Wallis rank sum test; Fisher’s exact test. HS-mGPS, high-sensitivity
modified Glasgow prognostic score; WBC, white blood cell; HB, hemoglobin; PLT, platelet; ALT, alanine aminotransferase; AKP, Alkaline
phosphatase; GGT, gamma-glutamyl transpeptidase; AST, aspartate aminotransferase; TB, total bile acid; LDH, lactate dehydrogenase;
HBYV, hepatitis B virus; CEA, carcinoembryonic antigen; CA-199, carbohydrate antigen 199; ALB, albumin; CRP, C-reactive protein; TNM,

tumor-node-metastasis; N/A, not avaliable.

their histological traits (37,38). Our investigation is also
limited by our single-center samples and experimental
resources, restricting our ability to delve deeper into the
relationship between LD-type and HS-mGPS. We can
only discuss the tumor subtypes at a macroscopic level, and
further studies on the molecular mechanisms that connect
these subtypes to HS-mGPS and other inflammatory scores
could provide more insights.

Conclusions

In summary, LD-type ICC is indeed with a poorer
prognosis. Moreover, we believe that HS-mGPS, compared
to GPS and mGPS, is a more reliable prognostic prediction
model for surgically treated SD-type ICC, but its

© AME Publishing Company.

effectiveness in LD-type still requires deeper investigation
with larger sample sizes. The correlation between ICC
subtypes and inflammatory scores could pave the way for
further research to understand the underlying molecular
mechanisms that drive these differences.
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