
INTRODUCTION

Cancer death rates have been increasing in Japan, be-
coming the leading cause of death in 1981 [1]. The 
estimated number of cancer deaths in 2019 was ap-
proximately 380,300 (222,500 males and 157,800 fe-
males) in Japan [1]. Given its hyper-aging society, Ja-
pan will likely face a substantial increase in the number 
of elderly cancer patients [2]. Approximately 36% of 
patients were older than 75 years of age in 2015 and it 

is estimated that the proportion will increase annually 
[1,3]. Additionally, patients with cancer are able to 
survive longer due to advanced cancer therapies [4,5]. 
Furthermore, it indicated that cardiovascular diseases 
(CVD) are the second greatest cause of mortality 
amongst cancer survivors [6]. Thus, onco-cardiology 
has several important tasks to establish an optimal 
care for cancer patients [7]. However, epidemiological 
data is still lacking in onco-cardiology, probably be-
cause oncologists and cardiologists have paid insuffi-
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cient attention to each other.
To develop public health for both cancer and CVD, 

big data should be used [8]. Administrative databases 
are widely used in medical research studies [9]. Most 
Japanese citizens must participate in to one of the ma-
jor insurance systems, including: the National Health 
Insurance, the Japan Health Insurance Association, 
health insurance arrangements provided by unions, 
employee insurance provided by mutual aid associa-
tions, and the Medical Care System for the Elderly, 
which covers people aged ＞＿ 75 years [10]. The Na-
tional Database of Health Insurance Claims and Spe-
cific Health Checkups of Japan (NDB) is an adminis-
trative claims database that collects public health 
insurance data [10]. The NDB is a database for sec-
ondary use after anonymizing Health Insurance Claim 
(HIC) data originally used for the purpose of medical 
fee claiming. The NDB database includes all the pro-
cessed HIC which can highly reflect the medical ser-
vices of the whole country. The NDB database con-
tains comprehensive HIC records regarding diagnosis 
procedure combination (DPC) inpatients care within 
the National Health Insurance system of Japan. DPC 
stands for diagnosis procedure combination per-diem 
payment system, a system in which provider reim-
bursement is calculated based on a flat-rate per-diem 
fee based on the diagnosis group.

In Japan, the DPC-based payment system was in-
troduced in acute-care hospitals nationwide in 2003 
[11]. It is a diagnostic group classification that was 
developed independently in Japan. DPC is based on 
the combination of the “name of injury or disease” for 
which the most medical resources were invested, such 
as medical treatment, surgery, procedures, and chemo-
therapy during the hospitalization period. Based on 
this, inpatient medical expenses are calculated as a 
comprehensive evaluation. Diagnoses are recorded by 
attending physicians using International Classification 
of Diseases, Tenth Revision (ICD-10) codes estab-
lished by the WHO. The number of DPC medical in-
stitutions and DPC-calculated hospital beds from 
2011, 2012, 2013, 2014 and 2015 were as follows: 
1,449 institutions (467,511 DPC-calculated beds), 
1,505 institutions (479,539 DPC-calculated beds), 
1,496 institutions (474,981 DPC-calculated beds), 
1,585 institutions (492,206 DPC-calculated beds) and 
1,580 institutions (484,081 DPC-calculated beds), re-
spectively [12]. As of April 2020, the payment system 
has been applied to 1,757 institutions with a total of 
483,180 DPC calculated beds [12]. This number is 
thought to be enough to cover almost all acute inpa-
tients and is about 30% of all hospitals with beds for 

general patients (including those in subacute care and 
rehabilitation, but excluding those with mental illness, 
infectious disease, tuberculosis, and long-term care) 
and about 54% of all beds of hospitals with beds for 
general patients across the country [12]. 

Diseases with high severity, such as CVD and can-
cer are likely to be treated in hospitals subject to DPC.

Therefore, the aim of this study was to investigate 
annual changes in the clinical characteristics of pa-
tients with cancer and/or CVD using DPC HIC records 
in Japan.

MATERIALS AND METHODS

Study design
In this study, we used datasets based on DPC inpa-

tient HIC from the NDB. We used sampling NDB data 
sets in which 10% of DPC data were randomly ex-
tracted from every January, April, July, and October 
from 2011 to 2015 of Japan DPC data. The data was 
extracted by considering the proportions of gender 
and age groups, which should be close to all Japanese 
DPC inpatients. In each data set, age was provided in 
increments of 5 years, and information on infrequent 
injuries and diseases, medical practices, and drugs 
were anonymized. There is a serial number for each 
HIC record in each sampled dataset. Because IDs are 
not provided to identify individual patients, it is not 
possible to identify them within a data set. Further-
more, it is impossible to link them across multiple data 
sets. The analysis was conducted on the HIC record 
basis, not on a patient basis. In this situation, we col-
lected only the cancer and CVD from all injury and 
disease in the records.

All HIC data used in our analysis were deidenti-
fied by the Ministry of Health, Labour and Welfare, 
and the guidelines on information security from the 
ministry were followed in the study. To use the NDB 
database, the opt-out method was applied from the 
Health and Welfare Ministry of Japan. Inspection by, 
and permission from the ministry for publication, are 
needed before the submission of the draft to ensure 
that patient privacy is respected. 

The present study was approved by the Institution-
al Review Board at Kurume University (Approval 
Number 19147). The requirement for informed con-
sent was waived because all the data were anonymized.

Study group definition
We classified these ICD-10 codes as follows: can-

cer and CVD included cerebrovascular diseases and 
peripheral vascular diseases. We selected patients 
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aged 20 years and older with their codes. We defined 
cancer patients when they had ICD-10 codes C00 - 
C96. We also defined by ICD-10 codes as the CVD 
(Supplementary Table 1). If a single record contained 
several disease names, it was counted as one record. 
We excluded suspicious diagnoses. We divided them 
into three groups: cancer, CVD, and cancer with CVD.

Statistical analyses
All randomly sampled records of each month were 

10% of all DPC data aggregated by year. The numbers 
of records were divided into three groups : CVD, can-
cer, and cancer with CVD, and were counted in the 
same way. The significance of increase trend in the 
percentage of records in each disease group to the total 
number of all DPC records from 2011 to 2015 was 
checked with Chi-square test and a Bonferroni correc-
tion. As the number of DPC medical institutions and 
hospital beds in Japan have increased from 2011 to 
2015, we adjusted the numbers of CVD, cancer, and 
cancer with CVD, which were divided by 10% num-
ber of all DPC medical institutions and hospital beds 
in Japan. The ranking of CVD and cancers of each 
group was calculated based on ICD-10 codes. The top 
20 cancers were categorized and tabulated by cancer 
site. These were evaluated by each gender. Statistical 
significance was defined as p<0.01. All statistical 
analyses were performed using R version 3.5.0.

RESULTS

Annual changes in the number of all DPC records 
and distribution of patients according to age groups 
and sex (for 4 months, 2011-2015)

A total of 318,451, 333,641, 345,176, 336,949, 
339,988 DPC records were examined respectively for 
4 months: January, April, July, and October in 2011-
2015. Their clinical characterization of age, age group 
and sex were shown in Table 1. The number of all 
DPC records and the average age of the records 
showed an annual increase over time. 

Annual changes in the number of all CVD records 
and distribution of patients according to age groups 
and sex (for 4 months, 2011-2015)

A total of 106,168, 110,927, 115,208, 117,947, 
123,116 CVD records were examined respectively for 
4 months in 2011-2015. Their clinical characterization 
of age, age group, and sex were shown in Table 1. The 
number of all CVD records increased over time, and 
the average age increased from 2011 to 2015. (Table 1, 
Figure 1-A-1) The percentages of records in the CVD 

group to the total number of all DPC records were 
33.3, 33.3, 33.4, 35.0, and 36.2%, and showed a trend 
of increasing with statistical significance since 2014. 
(Figure 1-A-2) The number of CVD records per one 
DPC medical institution (10% of whole institutions) 
(Figure 1-B) and per one DPC hospital bed (10% of 
whole institutions) (Figure 1-C) also showed an in-
creasing trend over time. As shown in Figure 1-D, 
heart failure was the most commonly diagnosed in all 
CVD records, and the leading cause of CVD were fol-
lowed by ischemic heart disease (IHD) except for acute 
coronary syndrome (ACS) and cerebral infarction.

Annual changes in the number of all cancer records 
and distribution of patients according to age groups 
and sex (for 4 months, 2011-2015)

A total of 85,762, 89,604, 90,868, 91,260, 93,905 
cancer records were examined respectively for 4 
months in 2011-2015. Their clinical characterization 
of age, age group, and sex were shown in Table 1. The 
number of all cancer records increased over time, and 
the average age increased from 2011 to 2015 (Table 1, 
Figure 2-A-1).

The percentage of records in the cancer group to 
the total number of all DPC records were 26.9, 26.9, 
26.3, 27.1, and 27.6%, and showed a trend of increas-
ing with statistical significance since 2015 (Figure 
2-A-2). The number of cancer records per one DPC 
medical institution (10% of whole institutions) was 
unchanged (Figure 2-B). The number of cancer re-
cords per one DPC hospital bed (10% of whole institu-
tions) showed a slightly increasing trend over time 
(Figure 2-C). Colorectal cancer was the most com-
monly diagnosed cancer and the leading cause of can-
cer, followed by bronchial/lung cancer and stomach 
cancer in all cancer records (Figure 3-A), indicating 
that colorectal cancer and bronchial/lung cancer in-
creased over time. From the perspective of sex differ-
ences, bronchial/lung cancer and colorectal cancer in 
males (Figure 3-B) and colorectal cancer and breast 
cancer in females (Figure 3-C) increased.

Annual changes in the number of cancer with CVD 
patients and distribution of patients according to 
age groups and sex (for 4 months, 2011-2015)

Next, we examined cancer with CVD records. 
There were 17,709, 18,684, 19,262, 20,034, 22,620 
cancer with CVD records examined for 4 months in 
2011-2015. Their clinical characterization of age, age 
group, and sex were shown in Table 1. The number of 
cancer with CVD records increased over time, and the 
average age of the records also increased from 2011 to 
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2015 (Table 1, Figure 4-A-1). The percentages of re-
cords in the cancer with CVD group to the total num-
ber of all DPC records were 5.56, 5.60, 5.58, 5.95, and 
6.65%, and showed a trend of increasing with statisti-
cal significance since 2014 (Figure 4-A-2). The num-
ber of cancer with CVD records per one DPC medical 
institution (10% of whole institutions) (Figure 4-B) 
and per one DPC hospital bed (10% of whole institu-
tions) (Figure 4-C) also showed an increasing trend 

over time. The number of elderly patients aged over 
75 years were 12,868 records for 4 months in 2015. 
These number of patients with both cancer and CVD 
had increased over time since 2011, the proportion of 
elderly patients aged over 75 years was approximately 
56 % in 2015. 

As shown in Figure 4-D, heart failure was the most 
commonly diagnosed CVD in 2015, and the leading 
cause of CVD were followed by IHD except for ACS 

TABLE 1.
Change in the number of DPC records and distribution of patients according to age groups 

and sex over time (for 4 months, 2011-2015)

ALL 2011 2012 2013 2014 2015

Total 318,451 333,641 345,176 336,949 339,988

Age average 67.06 67.29 67.59 67.91 68.32

Age

20-64 116,812 120,205 120,164 113,498 110,536

65-74 76,635 80,600 85,076 84,239 84,815

75- 125,004 132,836 139,936 139,212 144,637

Male (rate:%) 166,200 (52.2) 173,923 (52.1) 179,623 (52.0) 173,377 (51.5) 174,050 (51.2)

CVD 2011 2012 2013 2014 2015

Total 106,168 110,927 115,208 117,947 123,116

Age average 74.29 74.46 74.62 74.88 75.08

Age

20-64 21,049 21,439 21,422 20,933 21,189

65-74 25,918 26,898 28,162 29,409 30,435

75- 59,201 62,590 65,624 67,605 71,492

Male (rate:%) 59,827 (56.4) 62,529 (56.4) 64,965 (56.4) 66,272 (56.2) 68,932 (56.0)

Cancer 2011 2012 2013 2014 2015

Total 85,762 89,604 90,868 91,260 93,905

Age average 69.26 69.4 69.97 69.99 70.36

Age

20-64 27,369 28,043 26,916 25,499 24,963

65-74 26,408 27,864 29,074 30,162 31,233

75- 31,985 33,697 34,878 35,599 37,709

Male (rate:%) 51,379 (59.9) 53,446 (59.6) 54,294 (59.8) 53,926 (59.1) 55,547 (59.2)

Cancer with CVD 2011 2012 2013 2014 2015

Total 17,709 18,684 19,262 20,034 22,620

Age average 74.4 74.56 74.7 74.97 75.07

Age

20-64 2,908 2,990 2,984 2,832 3,157

65-74 5,052 5,253 5,524 5,909 6,595

75- 9,749 10,441 10,788 11,293 12,868

Male (rate:%) 11,616 (65.6) 12,201 (65.3) 12,612 (65.4) 12,924 (64.5) 14,417 (63.7)
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Fig. 1. Distribution in terms of the 
number of all CVD records for 4 
months from 2011 to 2015. 
A-1. The number of all CVD 
records	
A-2. The percentages of records in 
the CVD group to all DPC records
B. The number of CVD records / 
one DPC medical institution (10% 
of whole institutions)
C. The number of CVD records / 
one DPC hospital bed (10% of 
whole beds)

Fig. 1-D. 
Time trends of 
type of CVD in 
all CVD patients 
(2011-2015)

Fig. 2. Distribution in terms of the 
number of all cancer records for 4 
months from 2011 to 2015.
A-1. The number of all Cancer 
records
A-2. The percentages of records in 
the Cancer group to all DPC 
records
B. The number of Cancer records / 
one DPC medical institution (10% 
of whole institutions)
C. The number of Cancer records / 
one DPC hospital bed (10% of 
whole beds)
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Fig. 3-A Time trends 
of changes in cancer 
site in all cancer 
patients 
(2011-2015)

Fig. 3-B Time trends 
of changes in cancer 
site in male cancer 
patients 
(2011-2015)

Fig. 3-C Time trends 
of changes in cancer 
site in female cancer 
patients in 
(2011-2015)
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and cerebral infarction. Heart failure was on the rise 
surpassing ischemic heart disease in 2014.

Colorectal cancer was the most commonly diag-
nosed cancer followed by bronchial/lung cancer and 
stomach cancer in patients with both cancer and CVD 
(Figure 5-A). These findings were similar to all cancer 
groups. Stomach cancer, bronchial/lung cancer and 
colorectal cancer in males (Figure 5-B) and colorectal 
cancer, bronchial/lung cancer and breast cancer in fe-
males (Figure 5-C) were commonly diagnosed.

DISCUSSION

Epidemiological data in onco-cardiology have not 
been sufficiently provided. In this study, we have 
shown the annual number of patients with cancer and/
or CVD using DPC inpatient HIC records in Japan.

Cancer is one of the leading causes of death world-
wide, estimated at nearly 10 million deaths in 2020 
[13]. The estimated number of cancer deaths in 2019 
was 380,300 (222,500 males and 157,800 females) in 
Japan [1]. Both the prevalence of cancer, and its deaths 
have been increasing, mainly due to the hyper-aging 
society in Japan. However, when looking at age-ad-
justed rates, after excluding the effects of population 
aging, cancer deaths peaked in the mid-1990s and have 
been declining since then [14]. In such situation, can-
cer survival rates have improved in many sites [14].

Our findings showed that the number of all cancer 
records statistically increased significantly over time 
and there was a similar trend in cancer sites. It sug-
gested that a substantial increase in the number of el-
derly survivors were caused by aging, at least in part. 
In addition, patients with cancer have been able to sur-

Fig. 4-D. Time 
trends of type of 
CVD in cancer 
with CVD patient
(2011-2015)

Fig. 4. Distribution in terms 
of the number of cancer with 
CVD records for 4 months 
from 2011 to 2015.
A-1. The number of Cancer 
with CVD records
A-2. The percentages of 
records in the Cancer with 
CVD group to all DPC 
records
B. The number of Cancer with 
CVD records / one DPC med-
ical institution (10% of whole 
institutions)
C. The number of Cancer with 
CVD records / one DPC hos-
pital bed (10% of whole beds)
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Fig. 5-A Time trends 
of changes in cancer 
site in cancer with 
CVD patients 
(2011-2015)

Fig. 5-B Time trends 
of changes in cancer 
site in male cancer 
with CVD patients 
(2011-2015)

Fig. 5-C Time trends of 
changes in cancer site 
in female cancer with 
CVD patients 
(2011-2015)
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vive longer due to advanced cancer therapies [4,5]. 
Similarly, the increase in the number of records with 
CVD may be related not only to the aging population 
but also to the introduction of new drugs for cardio-
vascular disease and catheterization for the elderly 
[15,16].

Moreover, we have shown that the number of pa-
tients with cancer with CVD has been increasing an-
nually in Japan, which is the most important thing. 
Okura Y. et al. showed that the total number of Japa-
nese cancer patients with CVD is expected to increase 
rapidly by 30,000 by 2020, peaking at 313,000 in 
2030–2034 [17]. Additionally, it was reported that the 
CVD population would be predominantly men ＞＿ 75 
years of age [17], which was consistently observed in 
the present study. 

Our results show that there were 22,620 records 
observed as cancer with CVD in 2015, which means 
that there were actually about 226,200 records as can-
cer with CVD in four months of 2015 in all of Japan. 
These findings included the possibility that the same 
patients may be admitted more than once, suggesting 
that we need to treat 678,600 inpatient treatments as 
cancer with CVD patients annually in Japan.

Furthermore, according to the Niigata Cancer 
CVD Study, 10-year (2005–2014) cancer registry, the 
survival rate was 64.0% for all cancer patients and 
44.2% for cancer patients with CVD [18]. The number 
of cancer survivors also increased in the United States. 
More than 16.9 million Americans with a history of 
cancer have survived on 2019 and would, reach more 
than 22.1 million by 2030 [19]. The deaths from CVD 
mainly occur in patients with breast, prostate, or blad-
der cancer [20]. According to Canadian longitudinal 
study, the odds of several CVD risk factors were high-
er in middle-aged cancer survivors than the general 
Canadian population [21].

It is mentioned that patients with cancer and can-
cer survivors are at risk of CVD for several reasons 
[22]. First, many new cancer therapies, are associated 
with vascular and metabolic complications [22]. There 
are many recognized and unrecognized adverse car-
diovascular effects caused by cancer therapies [23]. 
As cancer survivors live longer, they would be at risk 
of complications of heart disease, partially due to the 
effects of cardiotoxicity of chemotherapy and radio-
therapy [6,24-26].

Next, cancer patients have an increased risk of 
thromboembolic events [22]. Venous thrombosis, in-
cluding deep vein thrombosis (DVT), catheter–associ-
ated thrombosis, and pulmonary embolism are known 
[22,27,28]. Our finding in the present study also indi-

cated that pulmonary thromboembolism was more 
common in both cancer with CVD patients compared 
to all CVD patients.

Finally, it is suggested that common risk factors 
relate to both cancer and CVD [22]. Smoking has been 
well known to be associated with lung cancer and 
CVD [29].

Until now, cardiologists and oncologists have 
treated patients independently, however in the near fu-
ture, both specialists have to be aware of the above 
and should both enhance their knowledge as well as 
collaborate with each other.

Strength and Limitation
The NDB is a very large database constructed by 

the Ministry of Health, Labour and Welfare by collect-
ing anonymized HIC information collected from in-
surers across all of Japan. It is a near-universal data-
base that covers most of the insurance treatments 
conducted in Japan and is highly representative of the 
population. Therefore, the traceability at the individu-
al level is ensured even when patients visit different 
hospitals or clinics. In this study, we used datasets 
based on DPC inpatient HIC from the NDB. 

In studies using medical HIC, it has often been 
pointed out that they do not always provide accurate 
information because they are originally designed to be 
used for insurance claims [30]. However, it is consid-
ered that the DPC HIC are more accurate due to medi-
cal institutions usually being subject to a review of 
their requests for insurance payments. Yamana et al. 
reported the validity of the DPC HIC data in Japan 
[31]. According to the study, the specificity of diagno-
ses in the DPC data exceeded 96%, while the sensitiv-
ity was variable across diseases [31]. Chronic pulmo-
nary diseases and liver disorders had low sensitivity in 
the 30% range [31]. The sensitivity of heart failure and 
malignant diseases was high at 68.8% and 83.5%, re-
spectively [31]. In the JROADDPC dataset, ICD-10 
codes showed acceptable concordance between DPC 
and clinical data for the diagnosis of AMI or HF 
among hospitalized patients [32]. These studies sup-
ported that the diagnostic accuracy rate of DPC is con-
sidered to be high.

Even more, as of April 2020, there are 1,757 DPC 
medical institutions and 483,180 DPC-calculated 
beds, which is more than half of the total number of 
hospital beds in Japan [12]. DPC inpatient HIC data 
are thought to be enough to cover almost all acute in-
patients who required acute care for special proce-
dures, treatments, or surgeries. On the other hand, they 
do not reflect what would be seen in primary care or 
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patients in the recovery ward. Furthermore, there is no 
data of non-insurance practices. Also, public medical 
care such as high-cost medical care, welfare recipi-
ents, and designated intractable diseases are excluded. 
Currently, we are not able to account for cases outside 
of DPC treatment, such as unapproved anti-cancer 
drug treatment, in the DPC study.

In the present study, because IDs were not provid-
ed to identify individual patients, it was not possible to 
identify the patients within a data set, or to link across 
the multiple data sets. Thus, the analysis in the present 
study was conducted on a HIC record basis, not on a 
patient basis. Additionally, DPC records include the in-
ability to track patients due to insurance withdrawals. 
It means that it is not only impossible to examine the 
causal relationship between cancer and CVD, but also, 
we were not able to analyze trends over time. Howev-
er, the impact of this on our findings is negligible.

Although DPC HIC contain information of the 
main diseases for hospitalization and the required 
medical resources, we collected only the cancer and 
CVD from all injury and disease in the records. Al-
though it may cause some bias for the analyses of 
combined cancer and CVD, we consider that this bias 
should occur with the same probability in each dataset.

It might be difficult in determining outcomes due to 
the lack of data to adjust for patient severity of illness. 
Although it was not done in this study, due to the lim-
ited time for the data availability, it is possible to evalu-
ate the definition of severity and comorbidity by scor-
ing using the Charlson comorbidity index (CCI) [33].

The DPC records have the following characteris-
tics: If a patient is discharged and re-hospitalize within 
7 days of the same month with the same disease in a 
DPC-calculated hospital, the readmission will be con-
sidered as a series of admissions with the previous ad-
mission, which means that the patient has only a HIC. 
If more than 7 days, two or more HIC may exist in the 
same month even with the same disease. In the case of 
chemotherapy for a patient with malignant tumors, re-
admission for the same disease is not considered as a 
series of hospitalizations, even if the readmission is 
within 7 days, indicating that multiple HIC may exist 
in the same patient in the same month, who takes 
chemotherapy. As described above, there may be mul-
tiple HIC for the same patient in the same month. 
However, the sampling dataset used in this study ran-
domly sampled 10% of all DPC records in Japan. We 
consider that this bias should occur with the same 
probability in each month and each year. 

Finally, in this study, the number of DPC medical 
institutions and hospital beds were taken into account 

to compare the changes in the number of records. Fur-
thermore, we should have added a comparison by dif-
ferent age groups to consider the aging of the popula-
tion. In addition, to consider the advances in treatment 
and technology, the type of medication, with or with-
out chemotherapy, radiotherapy and surgery should be 
added to the evaluation items. We were not able to 
examine these issues due to the limited time for the 
data availability. We would add these analyses in our 
next study. 

CONCLUSION

We were able to assess the increase in cancer 
among CVD patients using DPC inpatient records ob-
tained from the NDB. Both cardiologists and oncolo-
gists should be more aware of this phenomenon.
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TABLE S1.
Definition of Cardiovascular diseases

ICD10 codes

Cardiovascular diseases

①	 Heart failure I11.0, 11.9, 50.0, 50.1, 50.9, 51.7, 51.9

② -1	 Ischemic heart disease:ACS I20.0, 21.0, 21.1-21.4, 21.9, 22.0, 22.1, 22.8, 22.9, 23.0-23.6, 23.8, 
24.0, 24.1, 24.8, 24.9

② -2	 Ischemic heart disease_except for ACS I20.1, 20.8, 20.9, 25.1-25.6, 25.8, 25.9

③	 Cardiopulmonary arrest I46.0, 46.1, 46.9

④	 Pulmonary thromboembolism I26.0, 26.9

⑤ -1-a	 Tachyarrhythmia_ventricular I47.0, 47.2, 49.0, 49.3

⑤ -1-b	 Tachyarrhythmia_AF･AFL I48.0-48.2, 48.9

⑤ -1-c	 Tachyarrhythmia_other I47.1, 49.1

⑤ -2	 Bradyarrhythmia I44.0-44.7, 45.1-45.6, 45.8, 45.9, 49.5

⑤ -3	 Arrhythmia_other I47.9, 49,2, 49.4, 49.8, 49.9

⑥	 Valvular disease
I05.0-05.2, 05.8, 05.9, 06.0-06.2, 06.9, 07.0-07.2, 07.8, 07.9, 08.0-08.3, 
08.8, 08.9, 09.0-09.2, 09.8, 09.9, 34.0-34.2, 34.8, 35.0-35.2, 35.8, 35.9, 
36.0-36.2, 36.9, 37.0-37.2, 37.9

⑦	 Pulmonary hypertension I27.0, 27.2, 27.8, 27.9, 28.0, 28.1, 28.8, 28.9

⑧	 Pericarditis･Myocarditis I30.0, 30.1, 30.8, 30.9, 31.0-31.3, 31.8, 31.9, 33.0, 33.9, 38, 40.0, 40.1, 
40.8, 40.9, 51.4

⑨	 Takotsubo cardiomyopathy･Carditis I51.8

⑩ -1	 Cardiomyopathy_except for drug-induced I42.0-42.6, 42.8, 42.9

⑩ -2	 Cardiomyopathy_drug-induced I42.7

Cerebrovascular diseases

①	 Subarachnoid hemorrhage I60.0-60.9, I69.0

②	 Cerebral hemorrhage I61.0, 61.1, 61.3-61.6, 61.8, 61.9, 62.0, 62.1, 62.9, 69.1

③	 Cerebral infarction I63.0-63.6, 63.8, 63.9, 69.3

④	 Vascular occlusion･stenosis I65.0-65.3, I66.0-66.3, 66.8, 66.9

⑤	 Dissection･Aneurysm I67.0, 67.1

⑥	 Other I67.2-67.9

Vascular diseases

①	 Aortic aneurysm, dissection I71.0-71.6, 71.8, 71.9

②	 Aneurysm, dissection_Other I72.0-72.6, 72.8, 72.9

③	 Peripheral vascular disease I70.2, 70.8, 70.9, 73.0, 73.1, 73.8, 73.9, 74.0-74.5, 74.8, 74.9, 77.1

④	 Venous thrombosis I80.2, 81, 82.0-82.3, 82.8, 82.9

⑤	 Phlebitis I80.0, 80.1, 80.3, 80.8, 80.9

⑥ -1	 Arteriosclerosis I70.0

⑥ -2	 Renal arteriosclerosis I70.1

Abbreviations: ACS, Acute Coronary Syndrome; AF, atrial fibrillation;AFL, atrial flutter;


