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2022 To investigate overall survival (OS) and recurrence-free survival (RFS) after
radical resection in patients with cHCC-CCA, and the clinicopathological factors
affecting prognosis in two center hospitals of China.

METHODS
We reviewed consecutive patients with cHCC-CCA who received radical rese-
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ction between January 2005 and September 2021 at Peking Union Medical College and the 5th
Medical Center of the PLA General Hospital retrospectively. Regular follow-up and clinicopatho-
logical characteristics were systematic collected for baseline and prognostic analysis.

RESULTS

Our study included 95 patients who received radical resection. The majority of these patients were
male and 82.7% of these patients were infected with HBV. The mean tumor size was 4.5 cm, and
approximately 40% of patients had more than one lesion. The median OS was 26.8 (95%ClI: 18.5-
43.0) mo, and the median RFS was 7.27 (95%Cl: 5.83-10.3) mo. Independent predictors of OS were
CA19-9 237 U/mL (HR = 8.68, P = 0.002), Child-Pugh score > 5 (HR = 5.52, P = 0.027), tumor
number > 1 (HR = 30.85, P = 0.002), tumor size and transarterial chemoembolization (TACE) after
surgery (HR = 0.2, P = 0.005).

CONCLUSION

The overall postoperative survival of cHCC-CCA patients is poor, and most patients experience
relapse within a short period of time after surgery. Preoperative tumor biomarker (CA19-9, alpha-
fetoprotein) levels, tumor size, and Child-Pugh score can significantly affect OS. Adjuvant TACE
after surgery prolongs RFS, suggesting that TACE is a possible option for postoperative adjuvant
therapy in patients with cHCC-CCA.

Key Words: Combined hepatocellular-cholangiocarcinoma; Radical resection; Clinicopathological factor;
Integrated nomogram; Multicenter cohort

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Combined hepatocellular-cholangiocarcinoma (¢cHCC-CCA) is a relatively rare type of primary
liver cancer. Hepatectomy combined with lymph node dissection is the only possible cure. In our study,
we found that the prognosis for this group of patients is poor, with a 2-year survival rate of approximately
50% after radical resection. Preoperative CA19-9 Level, tumor number, tumor size and whether or not to
receive tumor size and transarterial chemoembolization (TACE) after surgery were independent factors
affecting overall survival. Therefore, we recommend that patients with cHCC-CCA actively receive
adjuvant TACE therapy after surgery.

Citation: Zhang G, Chen BW, Yang XB, Wang HY, Yang X, Xie FC, Chen XQ, Yu LX, Shi J, Lu YY, Zhao HT.
Prognostic analysis of patients with combined hepatocellular-cholangiocarcinoma after radical resection: A
retrospective multicenter cohort study. World J Gastroenterol 2022; 28(41): 5968-5981

URL: https://www.wjgnet.com/1007-9327/full/v28/i41/5968.htm

DOI: https://dx.doi.org/10.3748/wjg.v28.i141.5968

INTRODUCTION

Combined hepatocellular-cholangiocarcinoma (cHCC-CCA) is a relatively rare primary liver cancer
(PLC) and accounts for 0.4% to 14.2% of the incidence of PLC[1-4]. The definition of cHCC-CCA has
been updated because of unclear understanding. In 2019, the WHO updated the cHCC-CCA classi-
fication[5], and in conventional histopathology of hematoxylin and eosin (H&E) staining, cHCC-CCA
shows two different degrees of differentiation, hepatocellular and cholangiocarcinoma, within the same
lesion. In contrast to the well-established management pathways for hepatocellular carcinoma (HCC)
and intrahepatic cholangiocarcinoma (ICC), treatment remains a gray area for cHCC-CCA currently.
The overall prognosis of patients with cHCC-CCA is worse than that of patients with HCC, and the
prognosis is similar to that of patients with ICC. Vascular invasion actually seems to occur more
frequently in cHCC-CCA than in HCC. In addition, lymph node metastases exhibit similar character-
istics[6]. The treatment of cHCC-CCA has not been standardized in comparison to HCC and ICC, and a
number of therapy strategies have been suggested. Radical tumor resection and lymph node dissection
are the only curative options for patients with cHCC-CCA[7,8]. Nonetheless, the 5-year survival rate
does not reach 30%, and the tumor recurrence rate is considerable (up to 80% after 5 years) in most
studies[9-11].

In our research, we retrospectively analyzed cHCC-CCA patients who received surgical resection at
two institutions to explore clinical case information for this rare tumor on prognosis, looking for factors
affecting recurrence and long-term survival. All patients underwent rigorous organizational path-
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ological confirmation to ensure cohort consistency.

MATERIALS AND METHODS

Patients

Among the patients who received hepatectomy for PLC in Peking Union Medical College Hospital and
The 5*"Medical Center of the PLA General Hospital from January 2005 to September 2021, 95 patients
were pathologically diagnosed with cHCC-CCA based on the latest WHO criteria in 2019. Among these
patients, 61 were treated in Peking Union Medical College Hospital, and 34 were treated in The 5
Medical Center of the PLA General Hospital. The inclusion criteria for these patients are described
below: (1) Patients who received radical liver resection; (2) patients were pathologically diagnosed with
cHCC-CCA; and (3) patients with complete clinical information and at least 2 follow-up visits after
surgery. The exclusion criteria are described below: (1) Non-radical resection; (2) separated HCC and
ICC; (3) incomplete clinical information, or irregular follow-up after surgery; and (4) history of other
malignancies.

Based on regular medical records and telephone follow-up records, we determined how these
patients were treated after surgery, whether they survived, and whether they experienced recurrence.
Two patients had HCC and ICC at the same time, but the growth was dissociative, so they were
excluded. Due to lost follow-up or too short follow-up time, another three patients were only used for
baseline information statistics and not for prognosis analysis (Figure 1).

The study was approved by the Ethics Committee of Peking Union Medical College Hospital (Reg.
numbers JS-3390) and The 5" Medical Center of the PLA General Hospital (Reg. number KY-2022-4-23-
1), and the study protocol conforms to the ethical guidelines of the Declaration of Helsinki. All
participants signed written informed consent.

Data collection

Through a search of the patients” medical records, we collected the following clinical information: Age,
sex, background of liver disease, Eastern Cooperative Oncology Group (ECOG) score, gallstones, CA19-
9 Level, alpha-fetoprotein (AFP) level, carcinoembryonic antigen (CEA) level, total bilirubin (TBil) level,
direct bilirubin (DBil) level, albumin, ascites, and cirrhosis before surgery. The preserved liver
functional was evaluated using the Child-Pugh (C-P) scoring system[12].

By reviewing the radiological reports, pathology reports and pathology sections of patients, we
collected the following pathological information: tumor size, tumor number, macrovascular invasion
(Macro VI), microvascular invasion (Micro VI), lymph node metastasis, distance to section, Ki-67,
cytokeratin 7 (CK?), cytokeratin 19 (CK19), Hepatocyte paraffin 1 (HepPar-1), Glypican-3 (GPC-3), HCC
differentiation, HCC percent, ICC differentiation, and ICC percent. HepPar-1 and GPC-3 were used as
HCC markers, and CK7 and CK19 were used as biliary epithelial markers. Due to the absence of an
optimal staging system for cHCC-CCA, we applied the American Joint Committee on Cancer (AJCC)
staging manual (8" edition) to cHCC-CCA[13].

Overall survival (OS, defined as the time interval from the date of surgery to death or the last follow-
up, depend on which came first) and recurrence-free survival (RFS, defined as the time interval from the
date of surgery to recurrence, death, or the last follow-up, depend on which came first) were the
primary measures for this study.

Statistical analysis

Normality tests for continuous variables were performed by the Shapiro-Wilk test[14]. Normal
continuous variables were compared between patients in the two centers by analysis of variance. To
compare nonnormal continuous variables, the Kruskal-Wallis test was utilized[15]. Categorical variable
data were compared by Fisher’s exact test[16]. Normal continuous variables were shown as the mean *
SD. Nonnormal continuous variables are shown as the median and IQR. Categorical variable data were
displayed as numbers and percentages. The survival rate was determined using the Kaplan-Meier
method. Univariate and multivariate analysis were performed using the log-rank test and Cox propor-
tional hazards regression model, respectively. To identify independent prognostic factors, variables
with P values < 0.15 in univariate analysis were incorporated into the Cox proportional hazards model.
A P value with two tails < 0.05 was regarded as statistically significant. All analysis were performed
using R 4.1.0.

RESULTS

Clinical characteristics of patients
In our research, we analyzed the preoperative clinical data of 98 (95 plus 3) patients (Table 1). Of the 98
patients, 86 (87.8%) were male. The mean age was 55.3 + 10.4 years. The majority of patients had well-
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Table 1 Demographic characteristics of patients with combined hepatocellular-cholangiocarcinoma before radical resection

The 5" Medical Center of the PLA

Peking Union Medical College

Overall General Hospital Hospital Pvalue
Number 98 34 64
Age, mean = SD 55.3 (10.4) 53.5 (10.4) 56.3 (10.3) 0.219
Sex
Male 86 (87.8) 32(88.2) 56 (87.5) 1 (Fisher)
Female (%) 12 (12.2) 4(11.8) 8 (12.5)
ECOG (%) 0.009 (Fisher)
0 84 (85.7) 26 (76.5) 58 (90.6)
1 11 (11.2) 8 (23.5) 3 (47)
NA 3(3.1) 0(0) 3(4.7)
Child-Pugh class 0.435 (Fisher)
A 86 (87.8) 32 (94.1) 54 (84.4)
B 6(6.1) 1(29) 5(7.8)
NA 6 (6.1) 1(29) 5(7.8)
Liver disease (%) 0.823 (Fisher)
NA 4(41) 1(2.9) 3(4.7)
HBV 81 (82.7) 28 (82.4) 53 (82.8)
HCV 4(41) 2(5.9) 2(3.1)
Fatty liver 2(2.0) 0(0.0) 2(3.1)
Alcohol 7(7.1) 3(8.8) 4(6.2)
Gallstones (%) 13 (13.3) 3(8.8) 10 (15.6) 0.533 (Fisher)

CA19-9 (U/mL)

26.5[13.1, 56.2]

29.7 [15.1, 46.5]

23.6 [12.4, 56.4]

0.775 (non-norm)

<37 58 (59.2) 21 (61.8) 37 (57.8) 0.813 (Fisher)

>37 31 (31.6) 11 (32.4) 20 (31.2)

NA 9(9.2) 2(5.9) 7 (10.9)

AFP (ng/mL) 441 [7.0,338.4] 434 [5.8,294.7] 44.1[7.8,724.3] 0.389 (non-norm)

<200 61 (62.2) 24 (70.6) 37 (57.8) 0.122 (Fisher)

>200 30 (30.6) 10 (29.4) 20 (31.2)

NA 7(7.1) 0(0.0) 7 (10.9)

CEA (ng/mL) 2.7 [1.6,44] 25[L5,3.5] 2.7[17,48] 0.173 (non-norm)

<6 80 (81.6) 32 (94.1) 48 (75.0) 0.038 (Fisher)

26 9(9.2) 0(0.0) 9 (14.1)

NA 9(9.2) 2(5.9) 7 (10.9)

TBil (pmol/L) 12.6 [10.4, 16.4] 12.2[10.4, 14.0] 12.9[10.7, 17.8] 0.260 (non-norm)

DBil (umol/L) 43[3.8,5.7] 4.2[3.8,5.0] 45[3.8,5.8] 0.334 (non-norm)

Albumin (g/L) 41.0 [39.0, 43.5] 40.0 [38.0, 42.0] 41.0 [39.0, 44.0] 0.055 (non-norm)

Ascites (%) 0.094 (Fisher)

No 75 (76.5) 30 (88.2) 45 (70.3)

Yes 18 (18.4) 4(11.8) 14 (21.9)

NA 5 (5.1) 0(0.0) 5 (7.8)

Liver cirrhosis (%) 82 (83.7) 32 (94.1) 50 (78.1) 0.143 (Fisher)
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ECOG: Eastern Cooperative Oncology Group; HBV: Hepatitis B virus; HCV: Hepatitis C virus; AFP: Alpha fetoprotein; CEA: Carcinoembryonic antigen;
TBil: Total bilirubin; DBil: Direct bilirubin; NA: Not available.

Patiens who received liver resection
for PLC from Jan 2005 to Sep 2019
in 2 medical centers

|

108 patients with suspected CHCC

5 patients with non-radical resection
5 patients with separated HCC and ICC

98 patients were enrolled for base line analysis

3 patients with irregular follow-up,
—{ or incomplete clinical information
after surgery

95 CHCC patients were eligible for prognostic
analysis according to inclusion criteria

DOI: 10.3748/wjg.v28.i41.5968 Copyright ©The Author(s) 2022.

Figure 1 Research framework of this study.

Jaishideng®

preserved liver function (Child-Pugh class A or B), the vast majority had an ECOG score of 0-1 (96.9%),
and the majority had HBV infection (82.7%).

Most patients had well-preserved liver function (C-P class A or B), and most (96.9%) had an ECOG
score of 0-1. HBV infection was present in 82.7% of the patients. Preoperative level of CA19-9 was
higher than normal in 31 patients (31.6%) (= 37 U/mL), preoperative level of AFP was higher than
normal in 51 patients (52.0%) (20 ng/mL, not listed), of which 30 patients (31.6%) had levels higher than
200 ng/mL, and preoperative CEA levels were higher than normal in 9 patients (9.2%) (= 6 ng/mL).
Ascites and liver fibrosis were present in 18 patients (18.4%) and 82 patients (83.7%), respectively.

Pathological characteristics of patients

Table 2 demonstrated the pathological features of our two-center cohorts. In more than half (56.1%) of
the patients, the number of lesions was more than one. The mean tumor size was 4.5 cm [range (2.9,
6.5)], and 62 patients (63.2%) had tumors smaller than 5 cm. Surgical margin did not exceed 1 cm in
more than half (55.1%) of the cases. The proportions of macrovascular and microvascular invasion were
24.5% and 63.3%, respectively. Lymph node metastases were found in 12.2% of these patients. Using the
AJCC staging system, we evaluated the TNM stage in 98 patients. 18 (18.3%) patients were stage I (17
IA, 1 1IB), 59 (60.2%) patients were stage II, 19 (19.4%) patients were stage III (3 IIIA, 16 IIIB), and 2
patients could not be evaluated.

Survival and recurrence

Ninety-five patients with follow-up longer than 1 mo were used in survival and recurrence analysis.
The median follow-up time was 34.2 mo (95%CI: 28.0-43.3), and the median OS was 26.8 mo (95%ClI:
18.5-43.0) (Figure 2A). The estimated cumulative survival rates at 1, 2, 3, and 5 years were 73.9%, 51.7%,
38.2%, and 23.6%, respectively. The median RFS was 7.27 mo (95%CI: 5.83-10.3) (Figure 2B), and the
estimated cumulative RFS rates at 6 mo, 1 year, and 2 years were 58.4%, 33.6%, and 30.4%, respectively.
Most patients experienced relapse within 1 year after surgery. In addition, we further staged the
patients using the AJCC Staging Manual (8" edition), and the results the results revealed a substantial
difference in the median OS between stage I/1I patients and stage III patients.

Prognostic factors of 0S

Subgroup analysis showed that preoperative liver function grading (C-P score 5 vs > 5) remarkably
affected prognosis, and patients with a preoperative C-P score of 5 had a significantly better survive
than those with a preoperative C-P score greater than 5 (Figure 3A). The median OS was considerably
lower for patients with baseline CA19-9 Levels over 37 U/mL than it was for those with levels below 37
U/mL (Figure 3B); however, subgrouping for AFP levels did not yield similar results (Supplemen-
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Table 2 Clinicopathological characteristics of patients with combined hepatocellular cholangiocarcinoma

Item Patients (n = 98)

Tumor number

Solitary 55 (56.1)
Multiple 39 (39.8)
NA 4(4.1)
Tumor size, median [IQR] 45[2.9,6.5]
< 3cm (%) 26 (26.5)
3-5cm (%) 36 (36.7)
>5cm (%) 34 (34.7)
NA 2 (2.0)

Resection margin (%)

<lcm (%) 54 (55.1)
> lem (%) 21 (21.4)
NA 23 (23.5)
Macro VI (%) 24 (24.5)
Micro VI (%) 62 (63.3)
Lymph node metastasis (%) 12 (12.2)

TNM Stage (AJCC 8%) (%)

I 18 (18.4)
II 59 (60.2)
11T 19 (19.4)
NA 2(2.0)
Ki-67 (%)

<50% 36 (55.4)
>50% 29 (44.6)
CK7 (%)

Negative 9(11.1)
Weak positive 29 (35.8)
Strong Positive 43 (53.1)
CK19 (%)

Negative 9(10.8)
Weak positive 27 (32.5)
Strong Positive 47 (56.6)

HepPar-1 (%)

Negative 29 (34.1)
Weak positive 23 (27.1)
Strong Positive 33 (38.8)
GPC-3 (%)

Negative 16 (28.6)
Weak positive 13 (23.2)
Strong Positive 27 (48.2)

HCC differentiation (%)
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Poorly differentiated 19 (41.3)
Well or moderate differentiated 27 (58.7)
ICC differentiation (%)

Poorly differentiated 30 (65.2)
Well or moderate differentiated 16 (34.8)
ICC percent (%)

<50% 11 (30.7)
>50% 16 (59.3)

Macro VI: Macrovascular invasion; Micro VI: Microvascular invasion; AJCC: American Joint Committee on Cancer; CK7: Cytokeratin 7; CK19: Cytokeratin

19; HepPar-1: Hepatocyte paraffin 1; GPC-3: Glypican-3; HCC: Hepatocellular carcinoma; ICC: Intrahepatic cholangiocarcinoma; NA: Not available.
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Figure 2 Survival and recurrence in patients after radical resection. A and B: Overall survival (A) and recurrence-free survival (B) curves of patients with
combined hepatocellular-cholangiocarcinoma from two medical centers.
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tary Figure 1A). Additionally, when a lesion size of 5 cm was set as the threshold, subgroup analysis for
pathological features revealed notably differences in OS between these two subgroups (Figure 3C).
Further subgroup analysis among patients with a tumor size <5 cm displayed that patient with a tumor
size of less than 3 cm had a considerably better survive than those with a lesion size of between 3 cm
and 5 cm (Figure 3D). The 3-year OS rates for these two subgroups were 67.1% and 30.9%, respectively.
However, analysis for the number of lesions showed that patients with a single lesion did not show a
significantly improved prognosis compared to patients with multiple lesions (Supplementary Figure
1B). Macrovascular invasion did not significantly affect prognosis (P = 0.07) (Supplementary Figure 1C),
but showed a similar trend. The Micro VI grouping (with or without) did not demonstrate a meaningful
predictive difference (Supplementary Figure 1D).

The results of univariate analysis indicated that the factors that prominently influenced OS were
CA19-9 Level (=37 U/mL vs <37 U/mL), C-P score (> 5 vs 5), tumor size, and postoperative transar-
terial chemoembolization (TACE) intervention. The background of liver disease, macrovascular
invasion, GPC-3 expression, and HCC differentiation showed similar effects (0.05 < P < 0.10). In
contrast, age, gender, AFP level (= 200 ng/mL vs < 200 ng/mL), number of lesions, cut margins, and
Micro VI were not associated with OS (Supplementary Figure 2). Further multivariate analysis revealed
CA19-9 237 U/mL (HR = 8.68, P = 0.002), C-P score > 5 (HR = 5.52, P = 0.027), tumor number >1 (HR =
30.85, P = 0.002), tumor size, and postoperative TACE intervention (HR = 0.2, P = 0.005) as independent
prognostic factors affecting OS (Figure 4A).

Prognostic factors of RFS

The similar subgroup analysis was carried out to further evaluate the variables impacting patient
recurrence as patients with cHCC-CCA typically suffered recurrence within a short period of time. The
results showed that patients with a preoperative C-P score of 5 had an actually longer RFS than patients
with a C-P score greater than 5 (Supplementary Figure 3A). In addition, RFS was also significantly
shorter in patients with multiple lesions (Supplementary Figure 3B), with patients with a tumor size <3
cm having a significantly longer RFS than those with tumors larger than 3 cm (Supplementary Figure 3).
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Figure 3 Prognostic analysis between different subgroups. A-D: Overall survival between patients with different Child-Pugh (C-P) score (> 5 vs 5) (A),
CA19-9 Level (=37 U/mL vs < 37 U/mL) (B), tumor size (> 5 cm vs <5 cm) (C) and tumor size (€ 3 cm vs 3-5 cm vs > 5 cm) (D).
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The univariate analysis results were consistent with the subgroup analysis. Factors that significantly
affected RFS were the C-P score, tumor number, tumor size and ICC differentiation (P < 0.05). In
addition, postoperative TACE intervention was effective in prolonging patients’ RFS (Supplementary
Figure 4). Further multivariate analysis showed that the C-P score > 5 (HR = 3.57, P = 0.001), AFP > 200
ng/mL (HR = 0.45, P = 0.027), tumor number (HR = 3.77, P = 0.007), tumor size, and TACE intervention
before recurrence (HR = 0.51, P = 0.032) were independent prognostic factors affecting RFS. AFP > 200
ng/mL and postoperative TACE treatment were protective factors for RFS (Figure 4B).

According to the results of the multivariate analysis, we constructed a nomogram which integrated
the important factors for predicting OS and RFS in patients with cHCC-CCA. For predicting OS,
Harrell’s concordance index (C-index) was 0.767 (Figure 5A), and this value was 0.737 when predicting
RFS (Figure 5B).

DISCUSSION

As arare kind of PLC, the percentage of cHCC-CCA varies in different studies, with the vast majority of
studies concluding that its incidence is less than 15%[3,17-19]. Previous definitions of cHCC-CCA have
also been changing, from the Allen and Lisa class proposed in 1949[18]; to the Goodman type proposed
in 1985[19], the 2010 WHO classification (4" edition) and the 2019 WHO classification (5" edition)[1].
Currently, the pathological definition of cHCC-CCA has been refined; however, its clinical features,
treatment and prognosis are still controversial, with some studies suggesting that cHCC-CCA is more
comparable to HCC, and some suggesting that it is analogous to ICC[20-22], and the latest AJCC Staging
Manual also suggests applying the ICC staging system to cHCC-CCA[13].

The comparison of prognosis between cHCC-CCA, HCC, and ICC has long been contentious. In
present research, the median OS of cHCC-CCA patients was 26.8 mo. In previous studies, most studies
concluded that the long-term survival of cHCC-CCA was worse than HCC and better than ICC[23-25],
and some researchers concluded that the prognosis of cHCC-CCA was comparable to ICC[26].
However, many recent studies using propensity score matching have found no significant differences
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Figure 4 Multivariate analysis of all patients on overall survival and recurrence-free survival. A: Overall survival; B: Recurrence-free survival. C-P:
Child-Pugh; Micro VI: Microvascular invasion; GPC-3: Glypican-3; TACE: Transarterial chemoembolization.

between the prognosis of cHCC-CCA and HCC or ICC when appropriate matching conditions were
used[25,27], suggesting that the poorer prognosis of cHCC-CCA may be related to the behavior of the
tumor.
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Figure 5 Nomogram for overall survival and recurrence-free survival. A: Overall survival (OS) nomogram for patients with combined hepatocellular-
cholangiocarcinoma (cHCC-CCA); B: Calibration curve of overall survival for 1- and 2-year OS; C: Recurrence-free survival (RFS) nomogram for patients with cHCC-
CCA; D: Calibration curve of recurrence-free survival for 3-mo and 6-mo RFS. OS: Overall survival; RFS: Recurrence-free survival; TBR: Treatment before
recurrence; AFP: Alpha-fetoprotein.
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In terms of predictive factors of cHCC-CCA in our cohort, multivariate analysis showed that CA19-9
was an important factor influencing the survive after radical surgery, and patients with high CA19-9
had a significantly worse prognosis. This is consistent with previous studies[7,28], suggesting that the
ICC component may be a key factor affecting the prognosis of cHCC-CCA. Notably, AFP > 200 ng/mL
was a protective factor for prognosis, although in another study, there was no significant correlation
between AFP and prognosis[6]. Overall, few researches have stated the connection between AFP and
cHCC-CCA prognosis, and more studies are needed to investigate it.

In addition to tumor biomarkers, tumor size was an important factor affecting prognosis in our study.
The median OS for patients with tumors > 5 cm was only 14 mo, and the prognosis was significantly
worse in this subgroup patients (P < 0.001). And this result is in line with the findings of several prior
investigations[28-30]. Based on the latest AJCC Staging Manual, ICC staging system is also applicable to
cHCC-CCA, and in this TNM staging system, 5 cm is also used as a basis for differentiating between
stages IA and IB. However, considering that a variable proportion of cHCC-CCA also has an HCC
component, a further stratified analysis was performed for these patients. This analysis showed that
patients with tumors up to 3 cm in size had a significantly better prognosis than those with tumors 3-5
cm in size (median OS: 52.1 mo vs 18.5 mo, P < 0.001), whereas patients in the 3-5 cm subgroup did not
have a significantly better prognosis than those in the > 5 cm subgroup (median OS: 18.5 mo vs 14.0 mo),
a phenomenon that suggests the need for more precise differentiation of cHCC-CCA patients with a
tumor size <5 cm. However, in a previously conducted study of small HCC[31], the three-year OS rate
after surgical resection was 91.4%, and in another similar study enrolling small HCC patients (< 3 cm)
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without vascular invasion, the 3-year survival rate after surgical resection was 96%[32]. In addition, in a
recent retrospective study of ICC, the 5-year OS rate was 52.6% in 53 patients with small ICC (< 3 cm)
[33]. In contrast, in another study, the 5-year OS rate was 40% in 44 patients with ICC, although the
mean tumor size in that study was 5.5 cm[34]. These results imply that patients with cHCC-CCA have a
considerably poorer prognosis than those with HCC of the same size, and their prognosis is even
inferior to that of patients with ICC of the same size, suggesting that cHCC-CCA is a distinct entity of
PLC that should be treated separately.

Due to the lack of accepted treatment protocols for cHCC-CCA, there are many discussions on
postoperative adjuvant treatment choices for patients after resectable cHCC-CCA[22]. In our study, the
univariate and multivariate results showed that postoperative TACE therapy significantly prolonged OS
and RFS. TACE is a common adjuvant therapy after HCC, and previous studies have shown that TACE
prolongs OS and RFS in HCC patients[35], which is based on the rationale of hindering the rich blood
supply of HCC, thus promoting tumor necrosis[36]. TACE treatment has also been linked to improved
survival in patients with cHCC-CCA following radical surgery, according to recent researches[24,25].
Studies including patients with unresectable cHCC-CCA have also shown that cHCC-CCA lesions with
a rich blood supply have a higher response rate and better treatment outcomes for TACE[37]. These
phenomena suggest that TACE might be an efficient postoperative adjuvant therapy modality for some
patients with cHCC-CCA, and more studies are needed to further identify appropriate postoperative
adjuvant treatment options.

Our study has some limitations. First, although our data were derived from multiple centers, selective
bias in some of the data as a retrospective study and irregularities in postoperative follow-up are
unavoidable. Second, our cohort was predominantly HBV-infected cHCC-CCA patients, and the applic-
ability of these findings to non-HBV-infected cHCC-CCA patients remains to be further validated.
Third, among patients with tumors <5 cm, our study found that the prognosis was significantly better
for patients with tumors < 3 cm, but further investigation with bigger samples is still required for this
subgroup of patients. Fourth, there is still a large gap in postoperative adjuvant therapy for cHCC-CCA.
In addition to TACE therapy, the role of targeted therapy and immunotherapy in preventing recurrence
needs more research.

CONCLUSION

Herein, we discuss the clinical situation and prognostic features of resectable cHCC-CCA, using data
from two centers. Overall, the prognosis of these patients is poor, with most patients recurring rapidly.
TACE is an effective postoperative adjuvant therapy that may prolong RFS and improve patient
prognosis.

ARTICLE HIGHLIGHTS

Research background

Combined hepatocellular-cholangiocarcinoma (cHCC-CCA) is a relatively rare type of primary liver
cancer. For patients who undergo radical resection, despite being able to undergo surgery, the overall
postoperative prognosis is poor and the factors affecting postoperative recurrence and survival are
unknown.

Research motivation

The motivation for this study was the poor prognosis of patients with cHCC-CCA who underwent
radical surgery. Factors affecting postoperative survival remain controversial. There is a lack of clear
guidelines for the choice of postoperative adjuvant therapy.

Research objectives

To explore the factors affecting postoperative recurrence and survival in patients with cHCC-CCA who
underwent radical resection, leading to better risk stratification of patients and to investigate the impact
of postoperative adjuvant therapy on prognosis.

Research methods

This study is a multicenter retrospective study focusing on rare cancer types. Ninety-five patients who
underwent radical resection and had surgical pathology confirmed cHCC-CCA were included. Clinical
information was collected and follow-up was performed for these patients. The number of patients
enrolled in this study was large and the follow-up was adequate.
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Research results

For patients with cHCC-CCA undergoing radical resection, most patients recur within 1 year after
surgery, with a median survival of approximately 2 years. The 5-year survival rate does not exceed 30%.
In addition to the biological characteristics of the tumor, postoperative transarterial chemoembolization
(TACE) can significantly affect the prognosis. This finding helps to assist physicians and patients in the
selection of postoperative adjuvant therapy.

Research conclusions
Most patients with cHCC-CCA experience recurrence within a short period of time after surgery.
Postoperative adjuvant TACE prolongs RFS and is a possible option for postoperative adjuvant therapy.

Research perspectives

The main direction of future research is to explore appropriate preoperative diagnostic methods as well
as postoperative adjuvant treatment options.
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