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Abstract

This paper reports the history, background including politics, current status of Japan’s health imaging study and other infor-
mation sharing. Its realization was slow until the Ministry of Health, Labour and Welfare (MHLW) started paying digital
image storage at the same rate as films in 2008. Information sharing was initiated in early 2010s, which was before vendors
became ready for Integrating the Healthcare Enterprise (IHE) cross-enterprise document sharing (XDS), with the result that
most of 34 large regional sharing systems are in non-standardized protocol. One standardized example is the Hamamatsu
area where inexpensive online PDI (portable data for imaging) was introduced.
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Background
Digitization of Medical Images in Japan

Japan initialized the digitization of healthcare information
for images before it did for medical records. In 1994, the
Ministry of Health and Welfare issued a notification titled
“Storage of Radiographs and Other Images on Optical Disks
and Other Media.” Until then, while medical institutions had
been required to store actual films for imaging examination
results, for the first time in Japan, this notification paved the
way for the storage of digitized data.

In Europe and the USA in 1994, development had been
conducted on the storage of image data formatted in the Dig-
ital Imaging and Communications in Medicine (DICOM),
an international standard for medical images, and the
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development of systems that would ensure interoperability
of image data [1]. In Japan, the DICOM standard for format
and transmission was also adopted, and studies on digital
storage of image data in the Picture Archiving and Com-
munication System (PACS) and clinical application of this
system were conducted [2].

In 1999, to allow digital storage of not only images but
also medical records, the Ministry of Health and Welfare
issued a notification titled “Storage of Medical Records and
Other Data in Electronic Media.” In 2000, the Japanese gov-
ernment announced the “e-Japan” strategy [3]. In this strat-
egy, the government recommended digitization in healthcare
and implemented policies to promote the introduction of an
electric medical record (EMR) system. After this strategy
was implemented, PACS was gradually introduced in real-
world clinical practice. However, the introduction of PACS
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required a large initial investment. Thus, only a limited num-
ber of hospitals were able to introduce PACS. In Japan, the
government controls the costs of medical services under
a nationwide fixed fee-for-service system [4]. Regardless
of the implementation status of PACS, the same fees were
charged for diagnostic imaging, due to which no incentive
was provided for digitization. However, the 2008 revision of
medical service fees included a “management fee for elec-
tronic imaging.” When this fee enabled hospitals to recover
the costs of introducing the PACS as a part of patient care
costs, the number of hospitals introducing PACS suddenly
increased.

For medical image data, the modalities that generate images
have already been standardized to allow the output of images
formatted in DICOM. The DICOM format has generally been
adopted for the data stored in PACS. The wide adoption of
PACS, as well as the development and adoption of recording
media such as compact disks (CDs) for storage of music and
data, led to the demand for sharing image data among hospitals
by using portable media (e.g., CDs). At that time, the propri-
etary viewer application of PACS vendors was activated from
the CD to view DICOM-formatted images that were stored
on the CD. In other words, various existing systems are not
designed for sharing the image data themselves, and further-
more, each disk usually contained its own proprietary viewer,
a significant user interface and “usability” challenge.

Meanwhile, the MHLW devised the “Ministry of Health,
Labour and Welfare Standards” in 2010 [5], and it initiated
standards for the first time to promote appropriate informa-
tization in healthcare. These standards clearly indicate that
medical image data should be stored and exchanged in the
DICOM format. The standards also included portable data
for imaging (PDI), which is a profile for sharing medical
images stored in portable media between facilities [6]. This
profile was defined by the Integrating the Healthcare Enter-
prise (IHE), an international project organization that devel-
ops a workflow to determine how to apply these standards
in accordance with clinical practice. The use of PDI laid the
groundwork for sharing image data in the DICOM format
and a uniform format for the DICOM directory.

Regional Healthcare Information Exchange
Networks in Japan

When patients are transferred between medical institutions
with PDI, physicians at the referred hospital can treat the
patients while viewing images captured at the referring hos-
pital. Hence, repetition of the same imaging examinations
is unnecessary. The use of PDI has conferred significant
benefits to patients and hospitals. However, sharing image
data in the PDI format requires the import of data from a
recording media, such as CD or DVD, to a hospital PACS.
Importing image data may take time depending on the size

of the image files and the queue that develops for large refer-
ral centers. The time during which healthcare professionals
wait for completion of this process has been regarded as a
cost for the healthcare system [7].

Japan comprises many isolated islands that have only
small- to medium-sized hospitals or clinics and many set-
tlements in the mountainous areas that are isolated from
cities in lowland areas. To ensure a healthcare system that
provides continuity of healthcare after emergency and acute
phases, medical and image data between smaller medical
institutions and large-sized hospitals must be shared in a
more timely manner. To meet this requirement, a system
that connects medical institutions online and allows them to
share healthcare information should be developed. In Naga-
saki Prefecture, which consists of multiple isolated islands,
the Nagasaki Medical Association and Nagasaki University
Hospital have been developing an online interoperable plat-
form for sharing patient information since 2004 [8].

In the 2016 revision of medical service fees [4], the
MHLW created a new fee that allowed specialized and large-
sized hospitals to charge a certain amount of additional fee
to patients visiting without a referral. This new fee helped
address problems associated with patients with mild health
conditions who unnecessarily visited large-sized hospitals
for initial treatment because of free access to medical insti-
tutions. Consequently, general outpatients began to visit
small- to medium-sized hospitals or clinics [9]. Ultimately,
patients were referred from small- to medium-sized hospitals
and clinics to specialized and large-sized hospitals and vice
versa. Thus, the need to share healthcare information, pre-
scription orders, test results, and image data has increased
among hospitals and clinics throughout Japan.

From the results of a survey conducted by the MHLW,
prefecture-wide healthcare information exchange networks
were established in 2017 in 26 prefectures, accounting
for approximately half of all prefectures in Japan (Fig. 1)
[10]. The distribution of these networks suggests possible
increased need for online information exchange between
medical institutions, mainly in rural regions where medical
institutions are sparsely located, compared with the three
metropolitan areas: Tokyo, Nagoya, and Osaka. The estab-
lishment of such a network is much more needed in prefec-
tures in rural regions.

MHLW introduced 34 regional healthcare information
exchange networks, including the 26 networks on its special
website [11]. We analyzed the data on the 34 networks that
are available on this website, categorized the data into four
categories (i.e., basic data, numeric data, exchange informa-
tion, and system structure). Table 1 summarizes these data.

As presented in Table 1, basic data and data in EMR are
partially shared in all 34 networks, whereas image data and
data on dispensed drugs are shared in 31 and 17 networks,
respectively. The data-sharing systems used are proprietary
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Prefecture-wide Healthcare Information Exchange Network

Prefecture-wide HIE networks are in operation in 26 prefectures (according fo the MHLW, October 2017).

In addition, there are networks for secondary medical care areas and municipalities.

There are also networks for secondary medical care areas and municipalities. Also, there are 152 HIE networks
that implement coordination of diseases and medical examinations. (As of January 2018, cited from a survey on

the current status of HIE networks commissioned by the MHLW.)
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Fig. 1 Distribution of areas with a Healthcare Information Exchange network for all prefectures (Ministry of Health, Labor and Welfare, October

2017) * English translation, partial modification of figure

products provided by major EMR vendors in 32 networks.
Only two networks use the cross-enterprise document shar-
ing (XDS), which is a profile developed by the IHE as a
protocol for regional healthcare information exchange, and
XDS for imaging (XDS-I), which is the image data version
of XDS. In contrast, 17 networks concomitantly use stand-
ardized structured medical information exchange (SS-MIX)
storage, which meets the MHLW Standards, as part of the
information-sharing system. SS-MIX allows easy creation
of a healthcare information archive for sharing healthcare
information with other hospitals and backup of the data
during disaster by using general operating system technol-
ogy based on folder and file naming requirements [12]. In
particular, many hospitals have introduced SS-MIX before
introducing regional healthcare information exchange net-
works. It seems that this SS-MIX is used as a common inter-
face for the proprietary products of the EMR vendors to
suppress the introduction cost.

@ Springer

Methods

This paper is intended to report two regional informa-
tion sharing; Fuji-no-kuni network as a non-standardized
approach but common to find in Japan, versus Hamamatsu
area netPDI as IHE PDI standardized method.

Results

Common Networks for Regional Healthcare
Information Exchange

A typical example of the operational performance of a
common regional healthcare information network in Japan,
is that of data from the “Fuji-no-kuni Net,” one of Japan’s
34 networks that is operated throughout Shizuoka Prefec-
ture. This network became operational in fiscal year 2011
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Fig. 2 Fuji-no-kuni Net system
configuration (from homepage)
*English translation

Hospital doctor

Hospitals etc.

and connects a total of 145 facilities, including 34 hos-
pitals (i.e., 18 hospitals are showing and receiving data,
and 16 hospitals only view data), 75 clinics (i.e., 1 clinic
discloses data, and 74 clinics only request data), 30 phar-
macies, 1 care facility, and 5 others, as of the end of June
2021 (Fuji-no-kuni Net Survey, June 2021). The number
of registered patients was 2500 (MHLW survey, March
2020). The shared data included basic patient informa-
tion, disease name, summary, operative notes, various test
orders, laboratory test results, and images.

Regional HIE Family practice doctor

/’

Fuji-no-kuni Net
Control Center

Sharing treatment, prescription

and study data etc. of patient Clinics & Pharmacies

The information exchange system is built on the sys-
tems provided by major Japanese vendors developing and
selling EMR products. The proprietary communication
protocols of the vendors were used (Fig. 2). In order to
interoperate in accordance with international standards,
medical information is shared among facilities using data
templates such as the IHE XDS profile. Conversely, this
network uses a system in which healthcare information is
disclosed by hospitals through a management system that
is installed in the cloud servers managed by the vendors,

FY2016 FY2017 FY2018 FY2019 FY2020
# by data facility 20,398 22,615 24,464 25,324 25,366
l Of which # image 4,260 4,867 4,785 5,099 4,582
# by data reference facility 7,117 7,296 8,201 8,248 9,114
l Of which # image 1,385 1,237 1,345 1,226 1,258
Total 27,515 29,911 32,665 33,572 34,480
[ Of which # image 5,645 6,104 6,130 6,325 5,840

34,480
35,000 (o)
30,000
25,324 25,366
B3
25,000
20,000 26,535 27,247 28,640
23,807 3
20,225 =
15,000 2 20,784
17,748 19,679 |
16,138 9114
10,000 e
0 . . l SE55 Wy @R W96 4USB
FY16 17 18 19 20 FY16 17 18 19 20 FY16 17 18 19 20
Reference by data facility Reference by data reference facility Reference Total
" Image Other data

Note: In cases where multiple items of data for the same patient (images, tests, disease names, etc.)
were viewed, each item was counted as "1 case”.

Fig.3 Changes in the number of references between participating facilities of Fuji-no-kuni Net (FY2016-20)
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and the information is requested by participating facilities
when needed.

In the fiscal year 2020, the participating facilities
requested 34,480 cases, including 5840 imaging studies
(approximately 17%) (Fig. 3). In the past 5 years, the total
number of requested cases increased by 25% from 27,515
cases in the fiscal year 2016. In contrast, the number of
requested imaging studies increased slightly until the fis-
cal year 2019 (12% increase), compared with 5645 imag-
ing studies in the fiscal year 2016. However, this number
decreased by 8% in the fiscal year 2020, compared with
the number in the previous fiscal year. In the Fuji-no-
kuni Net, medical institutions, pharmacies, care facilities,
and visiting nursing care providers participate. Given the
current aging population of Japan, we can assume that
the need to share information among these medical and
welfare facilities will increase in Shizuoka Prefecture. In
contrast, image data are often requested mainly by medi-
cal institutions. We surmise that the decrease in the num-
ber of requested imaging studies in the fiscal year 2020
indicated the decreased need of medical institutions for
sharing information. In the fiscal year 2020, the number of
patients visiting hospitals presumably decreased because

Il Number of references between data facilities

the government imposed travel restrictions in a nation-
wide attempt to control novel coronavirus disease 2019
(COVID-19) [13].

In addition, to demonstrate which hospitals were asked
to disclose its patient data by each facility, we tabulated
the volume of patient data requested from 19 facilities
disclosing data in the fiscal year 2020 in a round-robin
manner (Fig. 4). At facility O, which is a core hospital in
Shizuoka Prefecture, the volume of data requested by other
hospitals (1947 cases) and data disclosed to other hospitals
(1418 cases) markedly exceeded the mean values. Among
the data requested by other hospitals, 1497 cases were
requested by facility M, accounting for approximately
77%. This indicates that facility M tends to accept patients
receiving primary treatment at facility O. Figure 5 shows
how individual facilities share their data. The rectangle
with a letter represents a facility. The arrow indicates the
direction of data-sharing. The number in a rectangle indi-
cates the volume of shared data. The red arrow indicates
the sharing of more than 100 cases. Except facilities R and
S, which do not share any data, the associations among
the other facilities largely overlap with their geographi-
cal positional relations in Shizuoka Prefecture. Facility O

18 hospitals, 1 Clinic, Total 19 Facilities

[reeee AT B | C | D|E | F| G |H| 1 |J | K|]L|M|N]O|]P|Q]|R /S |Total

A 15| 8 11| 166 6 1 8| 1 316

B 9% 19 1 4 118

c 3 8 312| 365 22 3 2 5 800

D 4 44 370 1 27 5 15 466

E 16 242|171 a1 36 54 30 31 18] 1 613

F a6 97 131, 57 14 6 30 8 1 390

G 1 4] 13 31 25 1 20, 6 138

H 0

(‘_;D'i | 5 56 150 29 8 101 12 8 2 3 374
<l 16 14 11 39 3 31 4 118
= % 97 97
L 6| 271 5 119 11| 1] 22| 20 68| 155 84| 9 527

M 1 1,497 1,498

N 5| 2 4 22 31 64

(o] 3 1 8 39 34 107 21 615 53 120 21 63 214 74 20 25 1,418

P 12 2 9 1 1 1 5 35 3 32 3 104

Q 1 18 19

R 0

s 0
Total | 132) 204 331 616 1,162 473 267 691, 214 307, 21 176| 215 145 1,947 118 41 0 0| 7,060

- The same patient reference on the same day is counted as "one case".
- Only the number of cases in which one facility refers to another facility's data will be counted.
Exclude the number of cases in which the hospital is referred to by remote medical record

functions, etc.

Fig.4 Volume of data requested by facilities disclosing healthcare information (fiscal year 2020)
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Fig.5 Reference trends and number of references among disclosure facilities (FY2020)

shares information with surrounding facilities and serves
as the core hospital in the eastern region of the prefecture.
In contrast, although a large volume of data (red arrows)
is exchanged at facility E, it tends to exchange data more
intensively with facilities A, C, and D in the surrounding
area, unlike facility O. This seems to indicate that facility
E serves as the core hospital in the western region of the
Shizuoka Prefecture. In the future, such data may be use-
ful for determining the distribution of hospitals according
to their functions and strategically promoting the sharing
of healthcare information among facilities in Shizuoka
Prefecture.

Interoperability of Medical Image Data in the IHE
PDI and the New netPDI Method

Hamamatsu University Hospital founded a regional coopera-
tion office in 2005 and has contributed to regional healthcare
through hospital-hospital and hospital—clinic cooperation.
To develop an information system that supports regional
cooperation, the office has devised a system using the SS-
MIX storage for regional healthcare information exchange
and built an information-sharing network that meets Health

@ Springer

Level 7 (HL7) V2.5, an international standard to ensure the
interoperability of non-imaging healthcare information [12].
In addition, the IHE PDI profile, an international standard, is
actively used to ensure the interoperability of medical image
data. The office devised the netPDI protocol from the IHE
PDI and XDS protocols, and the netPDI protocol is used
to share image data online with two neighboring hospitals
currently.

According to the original IHE PDI protocol, image data
to be shared are saved in external media (e.g., CDs and digi-
tal versatile disks [DVDs]) at a hospital that captured the
images, and patients bring the external media to referred
hospitals that use the image data. This protocol is associ-
ated with the previously mentioned problems owing to the
time required to import image data from external media to
the PACS of referred hospitals, as well as security issues.
Because patients, transport external media, (CDs and
DVDs), the external media may be lost or damaged, which
may result in loss of image data and consequently failure to
share the data.

In contrast, in the netPDI protocol, image data are
uploaded to a delivery storage server, rather than being saved
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in external storage media (Fig. 6). Patients receive “token”
information that allows secure access to the delivery stor-
age server, rather than physical storage media containing
image data. At Hamamatsu University Hospital, consider-
ing the level of information technology literacy of patients,
including the elderly, we provide them with paper on which
the token information is printed. We also envision a future
wherein token information will be shared as digital data
through e-mails and other means on smartphones and other
devices, for example QR codes. Patients bring and present
this token information to the referred hospitals where the
image data can be safely downloaded from the delivery stor-
age server and imported to the systems of the referred hospi-
tals. Even if patients lose the token information, regardless
of whether they are printed on paper or stored in a smart-
phone, the image data themselves will not be leaked or lost
unless the procedure to access the delivery storage server
that only the referred hospitals know is exposed. The token
information can be electronically recorded at hospitals that
store images. Thus, even when loss of token information or
other problems occur, the information can be delivered to
the referred hospitals by passing the token by reprinting it on
paper or sending it through e-mail or other means.

The netPDI was implemented according to the commu-
nication protocol used for the IHE XDS profile [6] (Fig. 7).
The IHE Information Technology Infrastructure (ITI) 41
transaction (Provide & Register Document Set-b), which is

1. Sender hospital uploads

image data to server

BRI N — >R

e

ﬂv
[ -

developed in the ITT domain, is used when hospitals must
upload image data to the delivery storage server. The token
information that is transported to the referred hospitals by
patients can substitute for the ITI-18 transaction (Registry
Stored Query). It is pretend on paper as a barcode and the
referred hospital can identified the token easily using bar-
code reader in Hamamatsu example. Because no referred
hospital name is printed on paper, even if someone else picks
up the paper which was lost by the patient, he/she cannot
use it. When the referred hospitals download images from
the delivery storage server, the ITI-43 transaction (Retrieve
Document Set) is used. Because the IHE ITI transaction is
used in the communication protocol, as described previously,
netPDI is easier to implement with products equipped with
communication functions that meet international standards
than proprietary communication systems provided by EMR
vendors. When hospitals transferring and receiving images
are clearly known, netPDI may be a system that allows easy
and secure sharing of data, because hospitals just ask for the
patient’s data, as token shows that repository must have the
patient’s data.

In October 2016, Hamamatsu University Hospital and
two neighboring hospitals (i.e., facilities I and J) started
sharing image data through the netPDI system. Tracking
changes in the volume of shared data (fiscal year 2016-2020:
Fig. 8), the total volume of uploaded and downloaded data
increased until the fiscal year 2019, despite the differences

3. Only TLS 1.2 certified terminal can
download data with token ID and

password

ERERE N>R

2. Token paper with barcode of case ID and password is carried by patient

Fig.6 Operational procedures for netPDI using tokens
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1. Provide & Register
Document Set-b
[ITI-41]

EFFERO -

3. Retrieve Document Set
[ITI-43]

2. Token is used in place for Registry Stored Query [ITI-18]

Fig.7 NetPDI implementation was based on application of IHE XDS transactions

in the types of data shared among the three hospitals. In the
fiscal year 2020, the total volume of shared data decreased
slightly. Because the volume of PDI data transferred and
received by Hamamatsu University Hospital also decreased
(Fig. 9), the total volume of shared image data is assumed to
decrease as well. This suggests that patients tended to refrain
from visiting hospitals because of the spread of COVID-19,
as discussed in the Fuji-no-kuni Net [13].

For the exchange of image data among the three hospi-
tals, the PDI system has been replaced with the netPDI sys-
tem. In the fiscal year 2019, the volume of exchanged image
data peaked at 890 uploaded cases and 824 downloaded
cases, indicating a transition from the exchange of image
data on CDs to online exchange. The volume of uploaded
and downloaded data differed by 66 cases, which suggests
that some patients did not visit the referred hospitals for
some reason.

Hamamatsu University Hospital used the IHE PDI system
to share healthcare information and image data stored on
CDs before 2016, when netPDI was introduced. Currently,
the IHE PDI system is still used to exchange image data
with hospitals, in addition to the two hospitals participat-
ing in the netPDI-based network. At Hamamatsu University
Hospital from the fiscal year 2017 to 2020, the total number
of exported (output) and imported (input) CDs prepared in
the PDI format changed in an almost similar manner to the

@ Springer

volume of uploaded (output) and downloaded (input) net-
PDI data (Table 2). When we calculated the ratios of the
exchanged netPDI data to the total volume of the exchanged
PDI and netPDI data for input and output in each fiscal year,
the differences in the ratios of the exchanged netPDI data
throughout the period were 1.1% (1) (minimum 6.5% (2) to
maximum 7.6% (3)) for output and 1.3% (4) (minimum 9.9%
(5) to maximum 11.1% (6)) for input. These values also sug-
gest similar changes observed in the PDI and netPDI data.
The average ratio of the exchanged netPDI data for output
was 10.4% (7). When more facilities replace the PDI system
with the netPDI system and reduce the time required for
importing data from CDs in the future, data are expected to
be more efficiently exchanged online.

Discussion

We considered differences in the establishment of regional
healthcare information exchange networks between Japan
and other countries and future prospects of exchanging
image data.

Table 1 indicates that 25 out of 26 regional healthcare
information exchange networks in Japan are implemented on
proprietary systems provided by EMR vendors or systems
uniquely developed and built by system integrators. In other
countries (e.g., the USA, Canada, and Austria), healthcare
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Fig.8 Changes in the number of image exchange on netPDI by 3 hospitals in the Hamamatsu area (FY2016-20)

information networks are built on the basis of international
standards, such as IHE, HL7, and DICOM [14].

This difference is assumed to be broadly attributable to
four factors:

Adaptation to the Higher Requirements Specifications
by Free Access System

The Japanese healthcare system is primarily characterized
by “free access” to any medical institution [9]. Patients have
the option to visit any type of hospital or clinic that they
prefer. Thus, patients can visit different hospitals for each
episode at their discretion, based on the symptoms they
experience and information they collect. In this system,
patients are always free to choose hospitals, and the flow of
patients among hospitals is complex. The requirement speci-
fications for the needs of hospitals to share information have
originally tended to be complicated. Because EMR vendors
have independently developed entire systems to meet these
requirements, each vendor has developed a system that is
easy for the vendor to provide.

Technological Maturity of EMR Vendors and an Oligopoly
Situation with Regard to Introduction into Large Hospitals

In 2001, the MHLW released the “Grand Design for Infor-
matization in the Healthcare Field” [15]. In this design, the
government set a target to achieve implementation of EMRs
at 60% of hospitals with 400 beds or more by 2006, and
it provided hospitals as a support for the introduction of
EMRs. Although this target was not achieved, EMRs had
already been introduced and used in 38.8% of large-sized
hospitals by 2008 (Survey of Medical Institutions: MHLW)
[5]. The technical and business driving force for this pro-
motion of EMRs is major EMR vendors, which appear
to have had sufficient ability to independently develop a
regional healthcare information exchange system at that
time. According to a survey conducted by a Japanese EMR
vendor (fiscal year 2015), the operating hospital-use EMRs
of four Japanese vendors accounted for 76% of all operating
EMRs. In particular, the EMR market is an oligopoly. In
this circumstance, EMR products from the same vendor are
often used at multiple hospitals in a region. Thus, regional
networks were relatively easy to build on the proprietary
system of vendors.
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Establishment of a Regional Healthcare Information
Exchange Network and Preparation of Standard Procedures

With regard to the timing of the establishment of regional
healthcare information exchange networks in Japan, 33 out
of the 34 networks posted on the website of the MHLW,
excluding the network in Nagasaki Prefecture, became oper-
ational between 2008 and 2015. This was partially attributed
to the relative ease of receiving financial aid from the gov-
ernment because such networks were considered to serve
the public interest. However, because protocols based on
IHE (e.g., XDS and cross-community access [XCA]) were

added to the MHLW Standards in 2016 [5], the demand for
the establishment of the network appears to have peaked
before this addition. Because the Japan IHE Association
recorded the implementation of the XDS and XDS-I in 2006
in the results from the Connectathon, EMR vendors should
already know the presence of international standard pro-
cedures. However, they had already established their own
proprietary networking technology. Because adaptation to
international standards would impose additional costs, ven-
dors seem to have actively promoted the introduction of their
own technology.

Table 2 Comparison of the Fiscal year  PDI (number) netPDI (number) PDI—> net PDI (netPDI / PDI + net-
number of image exchanges (Apr to Mar) PDI)
between PDI and netPDI
method at Hamamatsu Create CD  Import CD  Upload Download  Output Input
University Hospital
2017 2264 6062 284 422 11.1% 6.5%
2018 2739 6646 329 498 10.7% 7.0%
2019 2824 7076 309 548 9.9% 7.2%
2020 2258 6577 250 539 10.0% 7.6%
1172 2007 10.4% 7.1%
Total Average PDI—> netPDI
4) 1.3% 1) 1.1%

Range of max—min of output/input

2017-20
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Unique Evolution into a Multivendor
of the Information-Exchange Portal and Others

In 2018, the “Hareyaka Net,” the prefecture-wide health-
care information exchange network in Okayama Prefecture,
reported the development of a portal server for transparent
requests for information stored in EMR products from dif-
ferent vendors. This server allows local small- to medium-
sized hospitals and clinics to request healthcare information
stored in hospitals that had introduced EMRs from various
vendors [16]. Previously, developing a new regional health-
care information exchange network from scratch had been
attempted after securing project funds from the Ministry of
Internal Affairs and Communications and the MHLW. Cur-
rently, regional healthcare information exchange networks
are commonly implemented by expanding already estab-
lished regional healthcare networks, that is, the proprietary
networks of EMR vendors.

For EMR vendors, maintaining a regional healthcare
information exchange network with their proprietary sys-
tems is fundamentally and strategically beneficial with
regard to the introduction and upgrading of EMR products in
the region in the future. In contrast, networking technology
that allows requests for data stored in products of different
vendors has been developed, as indicated in the “Hareyaka
Net.” It is unlikely that EMR vendors will voluntarily spend
additional costs to replace already established regional
healthcare information exchange networks with those meet-
ing international standards, such as IHE XDS and XCA.

However, the prefecture-wide healthcare information
exchange networks that are currently in development will
eventually be developed into a nationwide network. As dis-
cussed previously, the MHLW Standards recommend the
establishment of a healthcare information exchange network
that meets international standards, such as IHE, HL7, and
DICOM, as with other countries. In 2021, the government
founded a new digital agency to implement a policy to
accelerate digitization in Japan [17, 18]. The government
may plan to develop current prefecture-wide healthcare
information exchange networks into a nationwide network.
Nevertheless, the necessity of information exchange with
other countries must be considered when such a nationwide
network is built. In addition, the implementation of inter-
national standards should be essential for establishing new
networks between Japan and other countries.

In contrast, when image data are exchanged, the use of
images formatted in DICOM is common. In terms of shar-
ing information, importing image data from other facilities
into PACS and using the data are not as complex as import-
ing non-image data. In addition, for systems to share image
data, the PDI system using CDs and other external media to
exchange image data is still widely used by hospitals that
do not participate in any regional healthcare information

exchange networks in Japan. When the need for prompt
online requests for image data increases in the future, the
netPDI, which can be introduced more easily than a full-
scale network using IHE XDS-I, may be a beneficial option.
We expect that the promotion of information exchange net-
works based on netPDI using IHE ITI-based communication
will allow easy implementation of international standards
(e.g., IHE XDS-I and XCA-I) when the exchange of data
meeting these international standards becomes necessary.

Conclusion

Japan initiated development of digital medical information
exchange before international standards were stated. Health
information sharing started development by MHLW subsidy,
before IHE XDS. This resulted in Japan vendors’ propri-
etary protocol sharing system scattered in more than 200
networks. Some of them are well designed as they are really
used daily, such as Fuji-no-kuni described here. However,
naturally, no inter-community exchange between typical
active 34 regions is realized.

Images themselves are, of course, standardized in DICOM.
IHE PDI based exchange with ISO standardized token is a
solution for inter-community and international sharing.

In either case, based on free access healthcare providing
system in Japan, the fact that no policy headquarter exists,
is another obstacle for interoperability.
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