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CPOE and EMR in Japan, 2006

Order entry system

/5% or more of the hospitals with more than 400
beds.

Electronic medical record system

22% of the hospitals with more than 400 beds and
5% of clinic.

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Enclosures

Until recently, HL7 format export was not equipped, nor
optional, but customization

A vendor appeals that our EMR already has master files of
drugs, examinations (of their own)(no standard code)

"We have more confidence on our proprietary format than
HL7."

At replacing CPOE of vendor A, challenging vendor B
required to pay 60,000,000 yen for "data conversion" to
vendor A, in a real deal of 300,000,000 yen, as user
required to carry over past data, naturally

Trump is the precious patients' data, by efforts of whole clinical
staffs!

"Leave data in standardized format, at the completion of the

coptrackithdivores Slause at marmiage Contrathlicine



Shizuoka Style EHR Structure
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Referral
document

HL/ prescriptions
and lab results

DICOM images

Also can "sell" to
patients who
want this,

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Progress Note
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Nursing observations
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v'Viewable by hours, days, weeks
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Formatted documents

Some contents (Demographics,

disease classifications, etc.
imported from HIS
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Shlzuoka hmpltals test
electronic patient charts
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CDs at Hamamatsu Univ. by month

CDs accepted CDs taken in Referral CDs "Souvenir" CDs
FIACD% YA#HmEe  #EIIKCD BEHCD
08/05 34 25
08/06 74 50
08/07 76 64
08/08 68 o6
08/09 76 o4
08/10 89 65 3
08/11 101 716 32 1
08/12 97 75 24 1
09/01 14 62 38
09/02 94 80 46 1

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine






MHLW promotes Shizuoka { @
Prefecture EHR for Nationwide Use ...04/'06

88M yen

CD (referral and data for patients) free
components software nationwide, like Shizuoka

CD for patient can be payable like diagnosis
certificate (3000 yen)

prescriptions, lab results, images + documents
Part of Shizuoka EHR is now SS-MIX

(Standardized Structured Medical Information
eXchange).

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



SS-MIX for Hospitals
With patient demographics, lab, prescription from CPOE in
HL7 v2.5 format, CD (referral or data for patients) is created

each HIS

HL7 socket
interface

data sent

[/ (A) HL7 Storage \]

.

g Ty
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Gateway
DB

N 4

/
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[ (B) Referral doc. & Data CD ] i
— 7 B
B —— acierl ]
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Patient data
CD

Import data

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Reception desk receives CD, checks virus,
imports information, which can be viewed at clinics
(Free software, provided by Ministry project)

‘-.-I-------.---.---I---l---l-l

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



PDI Agreement

Images exchanged by CD started, but making some

dNNoyance
Not conforming PDI, DICOM
Too many slices, too many studies
Multiple patients in one CD
etc.

By academic assoc.(JAMI, JRS, JSRT), vendor assoc.

(JIRA, JAHIS), and IHE-)

1 patient, 1 CD

Conform PDI

Conform DICOM

Reasonable amount of slices (no 1000+ MDCT), and studies

If include report, must be in "other files" position and note it
Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Wide variety of applications on
HL7 standardized storage

We have patient demographics, prescriptions & injections,
lab results, diagnosis classifications in HL7 v2.5

PHR

Making documents

Data retrieval

Interoperability with peripheral systems
Replacing & upgrading of HIS.

each HIS

HL7 socket
interface

data sent

C

(A) HL7 Storage

u)

a2
a._

N 4

Referral
[ (B) Referral doc. & Data CD ]

Patient data
CD

Import data i

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



-PHR by fingerprint-secured USB
memory
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Trial at Fukurol Municipal Hospital
2008-12-05 Disaster Dirill

5 patients(actually, hospital staffs) have accumulated
their data from HL7 storage

49.7 seconds (average) from USB memory being handed,
fingerprint authenticated, then data displayed.

> AT




Questionnaires for 12 staffs involved

5 level Likart scale: very good, good, average, poor, very poor

Times spent until display of data
(Fast) 3-8-4-0-0 (Slow)

Prescriptions, lab results (no images) are enough?
(Enough) 3-5-5-3-0 (Not enough)

Which you prefer, caring patient without paper record
picked-up and delivered, or this method?

(This method) 2-6-4-3-0 (Without paper record)
This USB PHR is useful for disaster
(Agree) 2-5-6-2-0 (Disagree)

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



-Making documents with HL7 storage

Patient demographics, prescriptions &

injections, lab results, diagnosis

classifications can be pre-populated
Adverse event report

Diagnosis certificate for submission to
Insurance organizations, etc.

Infection control report
Certificate for subsidy by local governments
Clinical research case card.

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Post Market Report

Paper-based

Manually

collected in
busy clinics

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Form
Filling

Manually

But, most
items are in
CPOE and
EMR

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Lab results (as well as prescriptions) are pre-
populated from HL7 standardized storage

& Hejnrt Wrrmdomm Bderne Faplores

ﬁ' v [ i oot AEReport APID=101 4300 S e i il
FriUE MR BTl RRLEANE W=D ARTH
il Lo v @m0 ) i "
— .. - rra— 3
IR 1014300 [Surgn Am [ BATE | ERTENEE | imli'ﬁ_l
[EentrirEgn |GG | S | [FHHE BIR | oo e TablntEveesitepor (SIS JHGE]
- MoAEE o N AR JONE O |_ffﬂr| |—fl'ﬂ1r|‘| rﬁmrﬁﬂ rmFr!lm‘EH]
" EWEE_'E:P'[ [Page 1] [Pagel] [Paged] [Paged] [Paged] [Peged] [Pa=T)
=l SIper
- HPI [Chemiral labarniory reanlisl
& Ligibor frem (AT Wl | Ekra - | ‘Through lI!'I|II'|IIIIl.I1 : Adter me<hisanon Fodiow nps
| MOTE varlue Bl ¢ 061 (i) (AR 07 5 e 8] R Bl JHN{ Rl TN (NN COHD|  CEEN) 0NN 0
A ||:|:|T_|.n'3r:-—"|'i|.l1._ e T T T T T
¥ mw'”ﬂiﬁpﬁl LFTTALTS [Tt | i [H a &l 10 in B i
- _,{ e SINEET, ALF 1wl JI 1L0j} e 147 1] 167| 157 147 167
i Rk LEH | T EIN =] 14z] ian] I35 LEs:
{=a Lipioor T-Ei1 Rl ) DETLE 0.7 1.4 1.5 | 0,3 | L7 1.3
# ACTE Urma-N il || Bl 2 13l | T E E LB i
- — e ——— e ———— - _— - — —— — e — —_ g ——— - - — e ————e .
L OETETe e Crm | 0.8 [ 0.7 058 0.58 (]}
k- i OHP (srper e T3 T T | | oy )| =il | 417 A7 4]
+ AHEDEI3 HEE i || 1.3 ib.t i5d | 13 R 12.B 128 18]
1. JDH:PL .' - . 1 - - . .- - - -
1 ¥ i
HRIRE - | - | | |
?:miu;ﬂﬂlw z : : 3 i : = | ]
EOT(AST)  9m f
GRTIALTY| 10 - I L 1
ALR 187 1 |
LiGH b=l I 4 | | I
T—Bal oo i
Uraa—H 4 1
Cre osal o
T—CHO 2121 1 | 1 I 1 1
Gn -1 N i
CRP { - ! ! ! ] ! Ll il | 2 .
TP dal ! | | |
Ma 144 1
L8 43 ; Algrmal daia shoalil heosopertd in the AF oo
cl B 1] |
REC 417
HEGE 138 1
WBC gap o
HT ] ] I il
q O ¥

e L S ie -




Adverse events must be input by
reportlng doctors
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-Clinical Database: D*D
at Hamamatsu Univ.

73,709,298 records of 10 years of Lab.
results, Prescriptions, Diagnoses,, all from
HL/ storage

“Pravastatin (any titer, with generics)
prescribed and recorded AST > 150 within
two weeks” resulted in "83 Patients”, took
112.22 seconds

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



“pravastatin (or others, any titer) and AST > 150 subsequently within 2 weeks”
Search result: 83 patients, search time 112.22 seconds
Patient list shows a selected patient has “"HIT” prescription twice, 1997/10/22, and 10/29,

and graph of AST show peak high value recorded on 1997/11/04, within two weeks of the medication.
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_ 4 BG's, SU's A
Translational Study HbA1c, IRI,
Neuropathy,

Selected Nephropathy,

clinical data
iInto Genome
Database

You may not
be able to
check what
you thought
of.

Michio Kimura, N



Then, put Genome data into Clinical DB,
not Clinical data into Genome DB

S0, you can

try whatever internet
you think of Z
medication, A Z
lab results, o o s
to try csv File| (@D Note G Usgl:;n
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from Genome Data o

netWOrk, i?:Eg:zgcf:ﬁ:?nissggtggzults of Study Patient

By Study ID only

other users.

Michio Kimura, M.D



"CYP2C19 genotype is associated with symptomatic
recurrence of GERD during maintenance therapy with
low-dose lansoprazole” EJCP-2008-0363.R1

125 patients of gastroesophageal regurgitation, their
CYP2C19 genotype status, presence or absence of heartburn
condition, are put into Clinical DB.

We tested the relation of genotype (rapid, intermediate and
poor metabolizers), examination results, such as calcium and
total protein,,,,,

Finally, we tested an example of improvement where the
given dose of PPI could remain reduced 8 weeks after the
start of medication. We found a significant difference
between PM-RM and PM-IM (PM-RM P=0.014, PM-IM
P=0.104).

This study design (effectiveness judgment by PPI and
relation with Genotype) required less than one hour.

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine
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-Interoperability with peripheral
systems

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine






Nursing

Pharmacy

Tt e e & &

lnsurance




Japan Anesthesiologists Society's Registry System,
has HL7 import of lab results
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Merits of standards come late:
Hamamatsu Univ. Hospital HIS replaces

HIS(NEC)-LIS(Lab by A&T) by HL7 since 2002

Usually this connection costs around 10,000,000
yen, by in Hamamatsu 2007 replace, only
1,500,000 yen spent

In 2007, TeraRecon(3D), DIOWAVE(web PACS),
NTT Data(Clinical DB) developed new features,
while other non-standardized departments were
struggling hard to meet the cut-over date,
saying "data is coming in the same format (HL7,
DICOM), isn't it?".

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



Very Recent Government Activities

Interoperability of Health Information Systems Project by
METI ..."04-'07
HL7 v2.5 is basis of interoperability, 5 major vendors participated
IHE Japan activity support

MHLW promotes Shizuoka Prefecture EHR for Nationwide
Use ...04/'06

Standardized referral documents, and HL7 storage
Let CPOE become able to export data in HL7 v2.5

Clinical Trial 5 year Promotion Aid by MHLW ..."07-11
CDISC and HL7.. watching BRIDG model

Mandated Health Check Up for all 40-75 citizens from ‘08
In hope of healthcare cost reduction
Standardized (HL7 CDA R2) export of data
Each insurer’s performance measured by % of check up

Michio Kimura, M.D., , Hamamatsu University, School of Medicine



Now, HIS's able to export in HL7
v2.5 are;

Fujitsu: GX series, FX series(at regular version up)
NEC: EMR HR series, CPOE AD series v.4 and after
SBS: Doctor-X, and PrimeKARTE series

Software Service: e-Karte series

They were in market since 2006.
50% or more large hospitals have HIS with HL7 export feature,, and increasing!
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HL7 socket ai [ (B) Referral doc. & Data CD ] _ -.
interface - = '
Import data #: f‘ = !'
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Michio\@ura, I\}DTP'h.—B.,/Hamar@uzu University, School of Medicine CcD




Final remarks
with old sayings

El==m (51F)

"Count the gross amount, not just in front" by Liezi
Merit of standardization comes later

E?%ﬂﬁ'ﬁ?ﬁlﬂ INNBITMASED (GR
&, fLF)

"Lord harmonizes, doesn't follow blindly, knows
why he is harmonizing, Petty men are clannish,
not harmonious" from Analects by Confucius

Even for different purposes, we know what we
should share as standards, and what are for future
developments.

Michio Kimura, M.D., Ph.D., Hamamatsu University, School of Medicine



