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Abstract: Since 2011, the Ministry of Health, Labour and Welfare (MHLW) has made the data from the National
Database of Health Insurance Claims and Specific Health Checkups of Japan (NDB) available for research purposes.
Recent trends in treatments and prognosis for intrahepatic cholangiocarcinoma (ICC) were analyzed using data from
this comprehensive database. This repeated cross-sectional study employed NDB open data to determine the number
of patients with ICC and those treated for ICC from fiscal years (FY) 2016 to 2020. The International Classification of
Diseases version 10 (ICD-10) code of C22.1 (ICC) was used to define ICC patients. The number of patients diagnosed
with ICC and treated in Japan did not change during the study period (FY2016: 1,119; FY2017: 1,136; FY2018: 1,213;
FY2019: 1,185; FY2020: 1,194). The number of patients who underwent open liver resection (OLR) did not change
either (FY2016: 748; FY2017: 771; FY2018: 807; FY2019: 760; FY2020: 753). On the other hand, patients who
underwent laparoscopic liver resection (LLR) increased during the study period (FY2016: 84; FY2017: 118; FY2018:
143; FY2019: 171; FY2020: 195). This was primarily due to the increase in the number of patients who received
laparoscopic liver resection larger than subsegmentectomy (FY2016, 57; FY2017, 81; FY2018, 98; FY2019, 101;
FY2020, 133). The median postoperative survival was 5.25 years in the OLR group and was not reached in the LLR
group. The national database analysis revealed that while the number of patients diagnosed with and treated for ICC
has remained stable, the adoption of minimally invasive surgery has increased, possibly because of advancements in
treatment techniques, resulting in good survival outcomes.
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1. Introduction

The incidence of intrahepatic cholangiocarcinoma
(ICC) is increasing globally, and treatment advances
are remarkable for patients with ICC (/). Because
most ICC patients are diagnosed at advanced stages,
the prognosis remains unfavorable (2). The Liver
Cancer Study Group of Japan is one of several
nationwide registries in Japan (3). Nevertheless, the
data submitted to this registry is exclusively sourced
from approximately 500 Japanese specialized institutes.
The National Database of Health Insurance Claims
and Specific Health Checkups of Japan (NDB) open
data is another promising data source for analyzing the

number of ICC patients and treatments. Since 2011,
the Ministry of Health, Labour, and Welfare (MHLW)
has provided comprehensive electronic claims data for
insured treatments in this database (4). This database
offers a precise understanding of ICC treatments
performed in Japan.

Laparoscopic surgery, particularly in colorectal
surgery, has gained widespread acceptance based on
the positive outcomes demonstrated in randomized
controlled trials (5). In the context of liver surgery,
numerous studies have reported favorable results
following laparoscopic liver resection (LLR) for
patients with hepatocellular carcinoma (6-8). However,
little is known about the impact of LLR in ICC patients.
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Therefore, this study aimed to examine this NDB
open data to identify population-based national trends
in the number of patients with ICC, their treatments,
and their prognosis.

2. Materials and Methods
2.1. Data source

The NDB open data, a comprehensive database that
aggregates electronic insurance claims data for all
medical services and products covered by Japan's
national health insurance system, was utilized in this
study (9). Researchers may submit an application to
the MHLW to obtain access to the NDB open data,
which is subject to their research requirements. The
data supplied by MHLW is anonymized. The NDB
open data contains comprehensive information on
patient demographics, health status, diagnoses, medical
and dental procedures, and prescription data, as well
as insurance claims and health exam records from all
hospitals and clinics in Japan.

For this study, we requested and obtained data on
International Classification of Diseases, 10th Revision
(ICD-10) codes for liver cancer, spanning the period
from April 2015 to September 2021. The MHLW
provided our research team with access to 323 million
medical records, 130 million Diagnostic Procedure
Combination records, and 384,000 prescription records.

2.2. Statement of ethics

The study protocol was reviewed and approved by
the Ethics Committee of the National Center for
Global Health and Medicine (approval number:
NCGM-S-004253-03). The data supporting the findings
of this study are available upon request from the
National Database of Health Insurance Claims and
Specific Health Checkups of Japan (NDB Open Data)
(https.://www.mhlw.go.jp/ndb/opendatasite/).

The NDB Open Data consists of anonymised
data that is publicly available on the website and
accessible to third parties, without any personal patient
information. Therefore, informed consents were not
required for this study.

2.3. Patients selection

At the NDB open data, diagnostic data are categorized
employing ICD-10 codes. Patients diagnosed under
ICD-10 code C22.1 (ICC) were defined as having ICC.
Patients lacking treatment-related data were excluded
from the analysis.

2.4. Treatments and outcomes

Interventions for ICC were defined as treatments

administered within 180 days of diagnosis. Liver
resection cases were classified as either open liver
resection (OLR, procedure code K695) or laparoscopic
liver resection (LLR, procedure code K695-2). The
extent of liver resection was further categorized into
subsegmentectomy or more extensive resection, and
partial resection, as documented in the insurance claims.
Transarterial embolization (TAE, procedure code K615)
and transarterial chemoembolization (TACE, procedure
code G003-3) were considered together. Patients treated
with sorafenib (medication code 620006778), lenvatinib
(622416001 and 622416101), regorafenib (622225801),
cabozantinib (622796901 and 622797001), ramucirumab
(622417901 and 622418001), bevacizumab (620004872
and 620004873), and atezolizumab (622594601 and
629900601) were categorized as receiving molecular
targeted therapies. The information concerning cancer
stage, liver function, or margin status was not available
due to the nature of the database.

Time to death, defined as the duration from treatment
initiation to death, was evaluated for patients who
underwent surgery between 2016 and 2020. Time to
death was determined from information relating to
death that was captured from the "outcome at the time
of discharge" field and/or "destination after discharge"
field in the Diagnosis and Procedure Combination
discharge summary data. The discharge date was used as
the date of death for statistical calculations. The patient's
insurance information was followed up until September
2021. Patients for whom the date of death could not be
confirmed were censored at their latest recorded visit
date during the study period (10).

2.5. Statistical analysis

The number and percentage of treated patients were
analyzed. Patient counts were ascertained for each fiscal
year (FY), commencing in April, between FY2016 and
FY2020. Statistical analyses were performed using the R
software (version 4.4.2).

3. Results

Table 1 and Figure 1 illustrate the trends of treatment
for ICC. During the study period, the number of
patients diagnosed with ICC and treated remained
comparable (FY2016: 1,119; FY2017: 1,136; FY2018:
1,213; FY2019: 1,185; FY2020: 1,194). Consequently,
the number of patients who received OLR remained
steady (FY2016: 748; FY2017: 771; FY2018: 807;
FY2019: 760; FY2020: 753). Conversely, patients
who underwent LLR increased significantly (FY2016,
84; FY2017, 118; FY2018, 143; FY2019, 171; and
FY2020, 195). Additionally, we investigated the extent
of liver resection for patients who underwent LLR. The
number of patients who underwent laparoscopic partial
resection increased marginally (FY2016: 27; FY2017:
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Table 1. Trends in treatments for intrahepatic cholangiocarcinoma

Treatment 2016 2017 2018 2019 2020
n=1,119 (%) n=1,136 (%) n=1,213 (%) n=1,185 (%) n=1,194 (%)
Open liver resection 7438 (66.8) 771 (67.9) 807 (66.5) 760 (64.1) 753 (63.1)
Laparoscopic liver resection 84 (7.5) 118 (10.4) 143 (11.8) 171 (14.4) 195 (16.3)
Transarterial chemoembolization/ 168 (15.0) 134 (11.8) 146 (12.0) 120 (10.1) 116 (9.7)
transarterial embolization
Molecular targeted drugs 37(3.3) 34 (3.0) 27(2.2) 59 (5.0) 68 (5.7)
Number of patients 10
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Figure 1. Trends in treatments for intrahepatic
cholangiocarcinoma in the national administrative database.
Abbreviations: TACE/TAE, transarterial chemoembolization/
transarterial embolization; OLR, open liver resection; LLR,
laparoscopic liver resection; MTDs, molecularly targeted drugs.

37; FY2018: 45; FY2019: 70; FY2020: 62). However,
there was a substantial increase in the number of patients
who underwent laparoscopic procedures that included
at least a subsegmentectomy (FY2016: 57; FY2017:
81; FY2018: 98; FY2019: 101; and FY2020: 133). The
median postoperative survival was 5.25 years in the
OLR group and was not reached in the LLR group. The
five-year survival rate was 58.4% in the LLR group and
51.2% in the OLR group (Figure 2).

4. Discussion

The study findings revealed that the number of patients
diagnosed with and treated for ICC remained consistent
over time. In contrast, the number of those undergoing
LLR increased, with good long-term survival outcomes,
likely due to advancements in surgical techniques.
Although previous reports from the Liver Cancer
Study Group of Japan have documented the number of
treated ICC patients, the most recent data pertain only
to 2014 to 2015 (3). Consequently, it is imperative to
examine the most recent developments in the treatment
of ICC. Additionally, previous nationwide surveys
have focused exclusively on specialized centers for
ICC treatment. Hence, reviewing this extensive and

Figure 2. Kaplan-Meier estimates of survival by liver
resection type using national administrative data. Numbers
below the X-axis indicate the number of patients at risk.

valuable database (NDB open data) is imperative
for understanding the current epidemiology of and
treatments for ICC.

Technical advancements in LLR have led to its
increasing use in treatment of hepatic tumors. This is
due to the advantage of reduced intraoperative blood
loss, particularly in patients requiring minor liver
resections (6). This is consistent with our research, which
indicates a substantial increase in the number of patients
who are undergoing LLR. Additionally, laparoscopic
subsegmentectomy has become increasingly common
in recent years (//), contributing substantially to the
increase in LLR procedures.

In this study, median postoperative survival was not
reached in patients undergoing LLR with a five-year
survival rate of 58.4%. This finding may be explained
by preferential use of LLR for a higher number of
patients with early-stage ICC. Indeed, the frequency
of subsegmentectomy or larger was more infrequent
in patients who underwent LLR (65.8% vs. 90.0%).
Although stage data were not available in this database,
the unreached median survival was considered sufficient
to justify this treatment strategy for patients with ICC
whenever possible. The reported median survival
after hepatectomy for ICC using the Surveillance,
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Epidemiology, and End Results (SEER) database was
34 months (/2). Therefore, survival analysis using
NDB, the Japanese national database, revealed that
patients receiving LLR had good survival, supporting the
recommendation of LLR for patients with ICC whenever
suitable. Although a previous study demonstrated an
increased risk of lymph node metastasis with LLR
in patients with ICC (/3), there is growing evidence
supporting the feasibility of LLR in these patients (/4,15).
There is also a recent report exploring the oncological
benefit of LLR in patients with ICC, attributed to the
lower biological impact of surgery and shorter interval
between surgery and initiation of adjuvant treatments
(16). Although this database did not include data on
lymph node dissection and adjuvant therapies, and
laparoscopic lymph node dissection is technically
challenging, the survival benefit of LLR might be partly
due to differences in nodal staging or adjuvant treatment.

One limitation of our study is that the data were
analyzed retrospectively. Furthermore, there was a lack
of precise prognostic data and comprehensive patient
characteristics. Therefore, prolonged survival in patients
receiving LLR might be due to the frequent proportion
of early-stage ICC patients. Additionally, the death rate
captured in this study only included patients who were
admitted before death; therefore, some patients who
died before admission were not analyzed which might
have led to overestimation of survival and should be
considered as proxy measures. However, it is notable
that the study revealed a substantial increase in use of
minimally invasive surgery, or LLR, in recent years, with
good survival outcomes.

In conclusion, while the number of patients diagnosed
with and treated for ICC has remained stable, adoption
of minimally invasive surgery has increased, possibly
because of advancements in treatment techniques,
resulting in good survival outcomes.
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Minimally invasive approach provides oncological benefit
in patients with high risk of very early recurrence (VER)
after surgery for intrahepatic cholangiocarcinoma (iCCA).
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