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A new electronic medical record database linked to claims
data and discharge abstract data (the RWD database)
in Japan: Study design and profile
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ABSTRACT

BACKGROUND

This article aims to introduce the Real World Database—a new clinical database in Japan.
METHODS

The Health, Clinic, and Education Information Evaluation Institute and Real World Data
Co., Ltd. began developing the Real World Database in 2015. This is an electronic medical
record database linked to claims data and discharge abstract data from medical institutions
in Japan. The institutions agreed to collect data from 218 medical institutions as of
June 2021.

RESULTS

In 2019, 82 medical institutions provided data, which showed that 2,184,666 patients
received treatment at medical institutions. There were also 334,437 inpatients with at least
one hospital stay and 2,011,628 outpatients with at least one visit. More than 200 laboratory
test results were available.

DISCUSSION

This database is a potential data source for producing descriptive studies, comparative
effectiveness studies, studies of adverse effects, and prediction studies.

CONCLUSIONS

The Real World Database provides an opportunity and strategy to produce real-world
evidence for Japan.
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DEVELOPMENT OF EMR DATABASE

INTRODUCTION

umerous healthcare stakeholders are becoming
| \ | increasingly interested in using real-world data
(RWD) to produce real-world evidence [1-3].
In 2019, the US Food and Drug Administration defined
RWD as “data relating to patient health status and/or the
delivery of healthcare that are routinely collected from a
variety of sources” [1]. Major sources of RWD include
administrative data, electronic medical records (EMRs),
and clinical registries. The US Food and Drug Adminis-
tration also defined real-world evidence as “the clinical
evidence regarding the usage and potential benefits or
risks of a medical product derived from analysis of real-
world data” [1]. Real-word evidence is perceived to be a
potential cost-saver and to have greater generalizability
than evidence generated from traditional clinical
research [4].

In Japan, the most widely used source of RWD is
administrative data, including claims data and discharge
abstract data (called “the Diagnosis Procedure Combina-
tion [DPC] data”) [5-7]. Administrative data include
clinical and procedural information, such as diagnosis,
drug, and medical practice codes. Nevertheless, there are
significant limitations to administrative data, including
inaccuracies in diagnostic information and the absence
of records for laboratory test results. Furthermore, drug
codes are not recorded in the claims reimbursed under
certain bundled payment plans.

Data derived from EMRs can overcome these limita-
tions, and several attempts have been made to create
EMR databases. For example, the National Hospital
Organization created an EMR database derived from
data from 66 national hospitals in 2016 [8]. The
Pharmaceuticals and Medical Devices Agency created an
EMR database linked to administrative data derived from
23 hospitals in 2009 [9, 10]. This study introduces a new
EMR database linked to administrative data derived from
90 medical institutions in Japan (the RWD database). The
most prominent feature of the RWD database is that any
medical institution with an EMR system can participate
in the RWD database. This feature is based on the novel
technology called “multi-language system” that can
retrieve clinical and procedural information from several
types of EMR systems.

METHODS

OVERVIEW
In 2015, the Health, Clinic, and Education Information

Evaluation Institute and Real World Data Co., Ltd.
(HCEI-RWD) developed the RWD database. This EMR
database is linked to claims data and DPC data from
medical institutions in Japan. The primary purpose of
establishing the RWD database was to assess the health-
care quality of each participating medical institution. The
secondary purpose was to provide a subset of the RWD
database to stakeholders for research purposes. This
study protocol (No: RI2020026) has been reviewed and
approved by an independent ethics committee at the
Research Institute of Healthcare Data Science.

PATIENT AND PUBLIC INVOLVEMENT
Patients and the public were not involved in the develop-
ment of the RWD database.

ELIGIBILITY CRITERIA AND SETTING

Any medical institution with an EMR system in Japan
could participate in our project to establish an RWD
database. In Japan, there are approximately 8,000 and
100,000 hospitals and clinics, respectively, and EMR sys-
tems are available in 44% and 42% of the hospitals and
clinics, respectively [11, 12]. The data recording format of
EMR systems varies by vendor, whereas that of claims
information is nationally standardized. The data record-
ing format of discharge abstract data is also nationally
standardized in DPC hospitals, which comprise 36% of
all hospitals with acute care wards [13].

DATA COLLECTION PROCESS

Anonymized clinical and procedural information was
obtained from three data sources: EMRs, claims data, and
discharge abstract data, without restricting the follow-up
period. The HCEI-RWD agreed to collect data from each
medical institution and obtained approval from the
Personal Information Protection Commission of each
medical institution. Furthermore, each medical institu-
tion was asked to use the multi-language system to
extract and anonymize data from the three types of data
sources and upload these data through a secure web sys-
tem. All patients who declined to participate in the study
were excluded from the data collection process. Anony-
mous identification numbers were generated using a
cryptographic hash function.

DATA CONVERSION PROCESS
Data derived from the EMRs were reviewed and con-
verted to standardized forms using in-house standard-
ized operating procedures.
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Diagnosis information

Where a disease name was recorded but the diagnosis
code was unknown (called “uncoded disease name”) in
the EMRs, an appropriate diagnosis code was assigned
where possible. For example, when “renal failure, hyper-
tension” was recorded as an uncoded disease name, a
diagnosis code for hypertensive renal failure (diagnosis
code for claims data: 88334270) was added. Another
example is when “angina (after intracoronary stenting)”
was recorded as an uncoded disease, the diagnosis code
for the presence of coronary angioplasty implants and grafts
(diagnosis code for claims data: 8844391) was added.
Drug information

Where a drug code for claims data was not recorded in
the EMRs, other drug information was used to standard-
ize the data in the following order: Y] code, code for drug
price list, and drug name. In addition, records of the
quantity and unit of a drug varied by medical institution,
such as a record of quantity and unit for aspirin 100 mg
tablet could be “one tablet” and “100 mg.” In such cases,
the quantities and units were converted into “one tablet.”
Laboratory testing

The record of the test name, unit, sample, and results for
a laboratory test varied by medical institution (eTable 1).
For example, a record of the microliter unit abbreviation
for white blood cells could be “uL,” “ul,” “uL;” and “ul” In
such cases, the unit abbreviations were converted to “uL”
Each laboratory test was mapped to the original master

based on the Japan Laboratory Analysis Code version 10
Master [14].

RELATIONAL DATA TABLES

Eight relational data tables were created based on infor-
mation from the EMRs, claims data, and discharge
abstract data (Table 1). The patient profile file included
information about the patients and the medical institu-
tions where they received care. The admission file con-
tained admission and discharge dates, whereas the drug
file included information on prescribed drugs. When
available, drug file also includes information about bring-
in drugs (i.e., drugs that patients bring). The laboratory
testing file includes information about all types of speci-
men tests (e.g., blood, urine) although physiological
function tests (e.g., electroencephalogram, electrocardio-
gram) and imaging tests (e.g., computerized tomography,
magnetic resonance imaging) are not recorded in current
stage. There are two files for diagnosis information: one
was derived from EMRs and the other from claims data.
The procedure file contained all medical practices under
a uniform national fee schedule. The discharge abstract
file included information about diagnosis, surgery, and
clinical conditions (e.g., activity of daily living and coma
at admission) in some acute care hospitals (i.e., “DPC”
hospitals). All tables contained a unique patient identifier
and, therefore, they could be linked together.

Table 1 Relational data tables based on information from electronic medical records, claims data, and discharge abstract data

File name Data source Item
patient identifier, birth date (year-month format), sex (male/female), death status (no/yes), death date (if
1. Patient profile EMRs applicable), medical institution identifier, number of beds (0-19/20-99/100-299/300-499/>500), region of
medical institution (Hokkaido/Tohoku/Kanto/Chubu/Kinki/Chugoku/Shikoku/Kyushu)
2. Admission EMRs patient identifier, admission date, discharge date
patient identifier, drug code for claims data, drug code for drug price list, drug name, daily dose, unit (e.g.,
3. Drug EMRs tablet/mg), department name, administration date, end date (i.e., administration date plus days of drug

supply)

4. Laboratory testing EMRs

patient identifier, disease name, ICD-10 code, diagnosis code for claims data, start date (i.e., the date when a
diagnosis is recorded), end date (i.e., the date when a diagnosis is removed), primary diagnosis (no/yes),
suspected diagnosis (no/yes), department name (i.e., the department where a diagnosis is recorded)

w

. Diagnosis-EMRs ~ EMRs

patient identifier, disease name, ICD-10 code, diagnosis code for claims data, year-month for treatment, start
Claims data  date (i.e., the date when a diagnosis is recorded), primary diagnosis (no/yes), suspected diagnosis (no/yes),
outcome (none/recovered/remitted/transferred to other institution/transferred to other department/death)

o

Diagnosis-claims

7. Procedure

8. Discharge abstract DPC data

patient identifier, test name, test date, sample (e.g. blood, urine), result, unit

Claims data  patient identifier, administration date, medical practice code for claims data, medical practice name

patient identifier, diagnosis, surgery, clinical conditions

DPC, Diagnosis Procedure Combination; EMRs, electronic medical records; ICD, International Classification of Diseases.
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STATISTICAL ANALYSES
The data used in this study were obtained on July 15,
2021. The number of patients per quarter and data
sources between 2000 and 2020 were calculated. Patients
who received treatment in 2019 were selected, and their
data was used to describe the characteristics of the medi-
cal institutions and patients. The following numbers were
calculated from data of the identified patients: newly hos-
pitalized cases (including multiple admission episodes
per patient), newly discharged cases, (unique) inpatients
with at least one hospital stay, (unique) outpatients with
at least one visit, and number of in-hospital mortalities.
The top 30 major laboratory tests were identified for

both inpatients and outpatients. The number of inpa-
tients and outpatients in the major diagnosis category
was identified based on the International Classification of
Diseases (ICD)-10. Diagnostic information was selected
(1) definitive
suspected) diagnoses derived from EMRs and (2) diag-

using the following criteria: (non-
noses recorded in 2019. All diagnoses were selected when
multiple diagnoses were recorded.

The frequency, proportion, and mean of the data were
calculated. No statistical significance testing has been
carried out. The R version 4.0.2 (R Foundation for
Statistical Computing) software program was used for all
the analyses.
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Fig. 1 Number of patients included in the RWD database

DPC, Diagnosis Procedure Combination; EMR, electronic medical record; RWD, Real World Database.

61



ANNALS OF CLINICAL EPIDEMIOLOGY

RESULTS

OVERVIEW

The HCEI-RWD agreed to collect data from 218 medical
institutions for the period up to June 2021, and 90 of
these institutions provided HCEI-RWD data for at least
one quarter between 2000 and 2020. The number of
patients increased annually, with the exception of 2020,
owing to the influence of the coronavirus 2019 pandemic.
Claims data and DPC data were not recorded during the
early phases of data collection (Fig. 1). After 2017, most
medical institutions with EMRs had claims data.

CHARACTERISTICS OF MEDICAL INSTITUTIONS

The characteristics of medical institutions distributed
across all regions of Japan in 2019 are shown in Table 2.
There were 82 medical institutions in the RWD database,
consisting of eight clinics and 74 hospitals, whereas 69 of
all the medical institutions were DPC hospitals.

Table 2 Number of medical institutions included in the Real
World Database in 2019

Characteristics Number of medical institutions
Total 82
Region
Hokkaido 4
Tohoku 5
Kanto 14
Chubu 10
Kinki 34
Chugoku 4
Shikoku 2
Kyushu 9
Number of beds
0-19 8
20-99 8
100-299 29
300-499 23
>500 14
DPC hospital 69
DPC, Diagnosis Procedure Combination.

PATIENT CHARACTERISTICS
The characteristics of 2,184,666 patients who received
treatment from the participating medical institutions in
2019 are shown in Table 3. There were 410,112 and
424,727 newly hospitalized and discharged patients,
respectively, whereas 334,437 inpatients and 2,011,628
outpatients had at least one hospital stay or visit, respec-
tively. The laboratory testing analysis revealed that 238
results were recorded in 2019, and eTable 2 shows the
number of inpatients and outpatients with laboratory test
results. The most prevalent laboratory test for inpatients
was hemoglobin level (77.8%), followed by hematocrit
level (77.7%) and erythrocyte count (77.6%). The most
prevalent laboratory test for outpatients was erythrocyte
count (52.0%), followed by hemoglobin (52.0%) and
hematocrit (51.5%) levels.

eTable 3 shows the number of inpatients and outpa-
tients according to diagnosis category. The most preva-
lent diagnoses for inpatients were digestive system dis-
eases (32.7%); circulatory system diseases (29.1%); and
endocrine, nutritional, and metabolic diseases (25.6%).
The most prevalent diagnosis for outpatients was diseases
of the respiratory system (14.0%), followed by diseases of
the digestive system (12.7%) and symptoms, signs, and
abnormal clinical and laboratory findings not elsewhere
classified (11.6%).

DISCUSSION

In this study, we introduced the RWD database, an EMR
database linked to administrative data derived from 82
medical institutions. The RWD database is a potential
data source for producing descriptive studies, compara-
tive effectiveness studies, studies of adverse effects, and
prediction studies in Japan. Studies using the RWD

Table 3 Characteristics of patients who received any treatments
in 2019
Characteristics n

Patients who received any treatment 2,184,666
Newly hospitalized cases 410,112
Newly discharged cases 424,727
Inpatients with at least one hospital stay 334,437
Outpatients with at least one visit 2,011,628
Number of in-hospital mortality 20,448
Number of out-hospital mortality 3,020
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database have already been published in the fields of
infectious diseases [15], cancer [16], endocrine diseases
[17], cardiovascular diseases [18], rheumatoid arthritis
[19], hemophilia [20], idiopathic pulmonary fibrosis [21],
and renal disease [22].

The RWD has several advantages. First, the availability
of laboratory test results enables researchers to use these
data as outcome variables, such as blood glucose levels
for diabetes care. Second, the two files for diagnosis
information will assist researchers in conducting valida-
tion studies using claim-based diagnoses as index tests
and EMR-based diagnosis as reference standards. Third,
drug information derived from EMRs would allow
researchers to investigate real-world prescription prac-
tices even in certain bundled payment plans, such as hos-
pital fees for long-term care wards.

There are also some limitations to the RWD database
that are worth mentioning. First, some medical institu-
tions with EMRs do not have claims or DPC data, espe-
cially during the early phase of data collection. This is
because medical institutions have no obligation to store
administrative data for long-term. This limitation raises
concerns about monitoring long-term patient follow-up.
Second, no information was available for patients who
received treatment outside the participating medical
institutions because this was an institution-based study.
Third, physiological function and imaging tests are not
recorded in current stage of the project. Fourth, the
severity of most disease conditions could not be identi-
fied using laboratory test results alone. Fifth, the partici-

pating medical institutions were mainly DPC hospitals,
which limited the representativeness of the data for all
medical institutions.

CONCLUSION

The established RWD database provides an opportunity
and strategy to produce real-world clinical evidence for
Japan.
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