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Standardized Structured Medical Information eXchange version 2 (SS-MIX2), a standard format of storage authorized
by the Ministry of Health, Labor and Welfare (MHLW), has been widely used in database projects and health
information exchanges because it allows medical data from various electronic medical record vendors to be stored in
a common format and facilitates secondary use. Considering the purpose of these projects, quality assurance that the
data has been transferred correctly is critical, but it is an expensive and labor-intensive process. Particularly, we believe
that despite the experience and achievements of several similar projects, the methods for quality assurance of SS-
MIX2 data have not been established, and that verification also imposes a significant burden on hospitals. We decided
to analyze the causes of this inconsistency and examine appropriate countermeasures. First, we performed the
following quality assurance assessments: (1) grammatical (whether the data transferred to SS-MIX2 adhere to SS-
MIX2 specifications), (2) quantitative (whether the data in the hospital information system are equal to the volume of
data transferred to SS-MIX2), and (3) qualitative (whether the data in the hospital information system corresponds to
the data transferred to SS-MIX2). We discovered that not all these assessments had been sufficiently conducted and
that there were no standard tools for performing them. By re-examining these issues, we aim to improve efficiency in
terms of labor and cost by clarifying issues such as standard quality assurance as a vendor and establishing procedures
and tools so that they can be expanded to other vendors.
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Abstract
Background: There are increasing expectations for the secondary use of electronic medical records as real-world
data (RWD) stored in hospital information systems (HIS). However, there are challenges in data quality and
standardization to promote their utilization for clinical research. The purpose of this study is to quantitatively
investigate the quality of RWD stored in the Standardized Structured Medical Information eXchange2 (SS-MIX2)
along the evaluation axes. Methods: Using the quality validation tool we developed, we compared the data from
HIS and SS-MIX2 to check for consistency. The target data consisted of 337 items commonly used in clinical
research out of approximately one month's worth of RWD from Nagoya University Hospital. We conducted two
cycles for each of the two data transmission methods (four cycles in total). Each cycle consisted of measuring the
data concordance rate, investigating the causes of data discrepancies, sorting out the problems, and solving the
problems. Results: There were discrepancies in the RWD stored in the two systems. The data concordance rate
was 88% on the first cycle and 92% on the second cycle for data-setup transmission, and 84% on the first cycle,
and 91% on the second cycle for the real-time data transmission. Conclusion: The validation tool enabled us to

quantify the "consistency" of the quality of the RWD stored in the SS-MIX2 storage.
Keywords: SS-MIX2, Real World Data, Electrical health records, Data Quality, Reliability

1LE=

KE T, 2016 F12721st Century Cures Act”23 AIFRIFL,
AT 2RI OB 2 AN (2171 | Real-world Data
(RWD) #15 T 2E6EA B3 THhTW5D, AARENTS
2018 AR AR ER LML S AT NI IR B ER A
7 L% {E M L7 Clinical Tnnovation Network D H#Eit7a 2 |
RWD FliE ICEDERA~DE BTSN TOD, — 75,
& EFAE B RSN ER T — 2 TdhDH RWD 1, KBl
FEADRTH—INTORNIER, T —H DR EPRIES LT
WRWZLEDOMEE R E T 5, ZhUT BT ALVTEEG T
H AR DIEFENE # > A7 2 (Hospital Information System : HIS)
DMRIEE R R 22 B I B OFEE 2T | IF5E%E
~0 2 YWHIH BB TREFCIEMN DM THOI TN Ed—
RTHb,

& RAF ST EZ P T, BUROFREZ FLIRL . RWD Z
TR IR R IRAF S IR LD ER A~ DO E IR, LA TR
RABEDFEGIBEIR DL RDLILVTND, LNLRAS,
DI T = R—=2F P T 5T — X B OE Tk
RO BRI L BRI L ST u,

— 07 B OB EM G EE I T 58T, BBk
RWD D 2 RFIAZEEBLL TODVAT DOHIFIET Do JMILAT
BB N SR L R anin G (PMDA) 238 375
MID-NET® 2 Cl&, VAT AOAKIE FHRTI 1 71 ek
@ HIS 7 —4# &, Standardized Structured Medical Information
eXchange2 (SS-MIX2) (LA — &I LTS
o T —5 —AO M CIEEMERTED Tz, ALY
2T —Z DN FIERO MG E R L=, £ Dtk
O EEEFEE M > T BN EH L2 adis L

978 EEAlMIEFFRTEA RS 41st JCMI(Nov., 2021)

TW5 3,

2018 Fh DA i R K I B IR b e & To kg AR 7L H
FEE T, MID-NET®Y AT 5 24 O & dE 72 RWD OF]
15 A% BRI, ENLOFZERR TR N B AR R 50 BA Fe A
OIERENT R LR A IEEFZE) (LT, AFE) ITB5
HERATFE IR B BE S D B A D 1 DL T,
SS-MIX2 #EHE(L AN — 72 8% VM= RWD @ 2 IFII I
T 7 FBR AR S A1 T CNVD, Je1TH B CdhDH MID-NET® T
OAEFEMRGERE RAVRT IO, 7 — 2 W& AR KD
SS-MIX2 fEHEL AR L — I THEAN S AL72 RWD O S I AR%E
HTHY, FFITENEPLNITTHIEE A, AFED
Bl A D—EBE U T E BT RRT T o2 E ol
TOHT, Al BRFEE T MEFRPEI, SS-MIX2 FE4E(L
AR — 2 WEMGEEY — LV DOBR AT,

AWFFE T, AEEOTHRL A TR FS L7 SS-MIX2 1%
YL AR — A RIE AL RWD O 5B BT L BHSS L
7o ERREY — /L ORI | 46 T R R E R e e oo
SS-MIX2 fEHE(L AR L — TS HIE AU 72 RWD OfE FE I ARGIE
DRMEREFA W ET D,

2. B®Y

AWFFETIE. RWD OSEERAET AT DICBAR LI —
W FAWT, 4l BRFE BRI SS-MIX2 HE#E
{EAR =T ~I&ANEHLT2 RWD D SVE %, [— B ) 430
e U CTHBMT T D, Fo BEERE D RWD R E T2
FREEZ ATl 95 L C RWD 2 WA A O HEME I Z 315 2,

3. EEETAORE
FRAR B ZE P B S BTS2 [ BERERAT 52 AL AR A (it



—fg & 19 : 4-C-3-02

HEINR RSN ZREERY TV —F 77 L—TIZT
RELI 2Ll FIoRT,

3.1 mEEENROHEFE

SS-MIX2 fEHE(p AR — TS NT= 4 36 5 — XS]
L RRICERIRAFZEIC LB E SIS 11 7 —ZFE 5 (B FEANE
HOTH, S kB a3zt ABE SN, fi5F} - it 320, 1B

Fhti, 7L —IE RO B TR, A GOk TEHT

RHEA—F ST A 5 IR R AR AR W
) E LT, REHITE HIX, SS-MIX2 ~v & 5 HHE AT —Y
IZEFENDDR 159 7 4—/LK (266 [5%57) T D,

3.2 mEFHMEEORET

F AR T, EAE T AT BT — 2
BERUELLET ORI Tt A%ET 9, 8
Flx, T —FFITEAFHE OERIISC TRESND S KTk
%ﬁb(%@ *}LE’J :Eﬁ?l,}j uTﬁﬁT%ZD%@T ifcfl/ Y, nTmﬁ
A EL ., TIUCEE DWW TRGET 52— i Th D,

AREHEIZBT D0 E MO BE Tl RWD & HV =i
IR FEEATHWFIEE SR A T T — 22> b T — 2518
PEAEMERR DR, filitrL7es SS-MIX2 HEHE(L AR —T K
@ RWD OfSHEMEZFHL . AF7ERBUT R U2 T — 2 FITE
FAO A5 | CE DR L 720150 Z e RifR SR L L
7=

Rt R, D HELLTF 2D AL TREKRA
RERBUEET 5T — & WE TS 7055 T — B ik 25F
filidil e U CERA L=, —EMEEIE, ISO/IEC 250129, DMBOK
2D ELIFIFERBEOER THY, [RICFEEERT 2oL
EOF =R BLUTREIN TS L LSRN TWD, £
DOROFFAIZ SN T, AFHICEB VT et
17,
33 FHENRZ Bt

EETTERD HIS OF —ZMISS-MIX2 HEHEL AR —
HAEE Ver 1 2f) DEFRLE BT SS-MIX2 HEHEL AR —
IS TS T — B OEAVWERBICE I cE5
FERTR$ZEN, RWD O 2 RIS HETHDHEE 2 7=,
%:’C\ 2ODFT —ZO—KFEHEMNTHILTINZ . AR

FePIIRBE T O HIS iIEMRZ B B LI- R4 [EEOA 1)
/TT Ll F-, ik 0T —# WE RN E — EE
LG T2 MR HHZENS, K sk 253l % 7 Ut

%% FICFHm™E B CIT 2589, /*‘)7 Tal DORGEE -
H B Z R LR e P i b @ oo [ 7 — 2 N\ 57—
2> F =y 7Y AR (SS-MIX2 18 JHHF) | 2B L7,

4. MERIEY—IL DR

SS-MIX2 fFEH#EL AR —%, B ID-BIFE AT LD 7+
NWE LT =BT 7 AV AT RWD 27T D4
THY, BEOBRE ID 2507 —# 0B ID 2R —L
LW T —Z DR BRI 45 TR, £D7-8, SS-MIX2 12
YL AR — IS 2T —Z (LT, SS-MIX2 5 —%)

FRIEES AT L (His) : RER

&: L
Sé ﬂsgl BFALT

SRR
]

—
HST— 2l |

0!
CYF=vavyrER

-7 — 21t |
- AREREHR

e e ]

> g~/

Figure.1 : F—%/3U F—2 3 7 —LERHRIRIEDHE

SSMIX2 7 — 2 it |
YT 2 I nE)

&Hls ISV T — 2 (LUF L HIS 7 —%) O— B MO
RH T DY =V PUETHHEEZRRICE-ST-,
“/~M§ﬁ%zi\ MID-NET® COF —X \WHEH i ika 5%
ATV, T =N F =gy — Lk Uiz (Figure. 1),

F—BRYF = a Y — L O EEER L F ISR T,

4.1 HIS T—A2 D #EEE
BEBFINTOL TV r—ar DB bR T —2 2L,
PR EHEETTH728 O temporary 7 — 7 IV EAERK T 5,

4.2 HIS R RAEF - O—R T 58

BEPAR B IZRR E SN AR KR AEOR— /L a—K
L HOTI13 R JLAC10 728 DAEHET — RPN S LT~ AL %
HIS 725Hf5 7%, 4.1.1 THIH L7 HIS 7 —&|Za—R&{}
59%,

4.3 SS-MIX2 #Z# L AL — LR E ver. 1.2
NP Y

4.2 ZFEhEL7- HIS 7 —# %, SS-MIX2 F‘i‘éﬂ:xw~yﬂ
ke ver.1.2f :»—l\ IZI > CTEHAL . SS-MIX2 T —H L%
FEEEASATREZRTERUC T2,

4.4 SS-MIX2 T—43 H AL
ss MIX2 FEHE(L AR — T — RND TP Sa AR
NS NT=T —H % relational database (ZfRA1EL.
*~5’$ﬁ,+\ A FHEIC T 5, SS-MIX2 ~v & 134 10 1]
H (SS-MIX #3il, N—ar | EFEMiz% 1D, B 1D, 2%
A, 7 —#f@5], 4 —4 No, | LXK 5y, ZFRla—R, N7
U ar BEE) POER SIS, Z0H M v ar
AR ALK 32N “INS”DF — 24 Hh st 4 &
35,

4.5 HIS T—42& SS-MIX2 T—R% L& LB ik RE
R G ENDHEA ID oA —4 No. | 29 H &AM
—EH (LLF . g —15 ) LT BAEREE 7 o —
W2 >CTT — X ORRGEE Fhti 35 (Figure.2), % — BB H 13,
SS-MIX2 Avt—U X DBEID, A —4 No. % HifgH—
EHIC, HIS 7 —#& SS-MIX2 7 —#%UL—ar L, F—
SO T %, 5 BB H TlX, SSMIX2 ~v ¥ Dk
B — SN — L7 SS-MIX2 ~v A IZEENHEE DN
Re, ZO~ZIfIETSD SSMIX2 AvE— DT A
PR 45, 85 Z BERS B TlE, &7 AV MEES — KL
72 SS-MIX2 Ayt —I 74— LROWNEZ T 5, %4 B
TAR—Fkrpo7z SS-MIX2 T —H %, RO D A bl

HIST — & LSS-MD2A v & DO RS TER
(H8B+¥—: BE | D, +—4No)

e 4 ESHEEY SbR
F=EF—20RERH
=

[ |

HIST— % £S5-MIX2 HIST—Z ESSMIX24 v 22— D
~y XEBEORE || €74~ MEBORESHE (O
RaL® B —: BED, #—4No)

|
—BEOEH ~B[F5
= |$--§h amﬁ@?’eﬂq

[HISF—z Essmixe A v &= 7 « — L FORBRALE |

—HEOEH

Figure.2 ! BEHBBRIE7 00—

BEFEEA 41 (Suppl.), 2021 979



—fR & 19 : 4-C-3-02

RGELIRN,

5RWD B #REE

ABFZE Tl 3.1 T/RLZ SS-MIX2 HE DS, 4R KR
SRR BRI TR T MRE SRS 5T — 2k
ST 2ETINT T —2% RE LT —2\)T —av
VL& W TREE LTz,

1| B AONET =BT —2a V) — L DFEFT, —FRD
Wl 7 —Z AN ORIK N, [— &M 2595
ZEEIH BT L THIEA EOMG | RS, /6
7R ORI E LT, £ LT, SS-MIX2 fEHE(L AR —
TAOuT I DERIND 20T — S EE T IET L 2 A
INVERL, 1 I AIVBIOE 2 S A7V TOT —X—
RO, SS-MIX2 T —H & HIEDOEWNZLA R —RA
DRRAFZAT o7, RWFICICEBI AR EE DL IR,

5.1 SS-MIX2 #ZB#{L XL —DH—N

SWEREEOX R E72D SS-MIX2 fEAE(L AR — D — R
1%, Ver.1.2d 725 Ver. 1.2f ~"—2ar 77 L= BT,
MID-NET®C RO 72 i 8 i 3572 07 a s T h
WHENTRRE LTz, 2Oy aral s SS-MIX2
T —HEAVERRL ., FERI G T — 2 LTV,

5.2 RIREHRS AT L

£ i B K E A M R R A O AY < A X3St
ETHANT AT ATHDLE L@t o HOPE
EGMAIN-GX #ffiH L7, AT LHNICHAL TV r— g
DB 2 bfgaE A HIS 7 —#Z1ERL, 57 —#E LT
Fu=,

53 T—ALLEBRIEY—IL
BFE L[5 — 2R F =gy — L Ver3.0.3) & fin
77

5.4 HLBRET—42

& A e S — AT SS-MIX2 FEHEL AR —
DY RAEERROT —HFR|Cw T A, 74— LR E
L7z,

[F—H )T —arFzy 7Y ANSS-MIX2 fii KF) |12
FLHS N EERAEE H 095 | SS-MIX2 ~o & 4k, ~v
ZNOD5EHE QB —5T)  Ave—VIcEEnS 4 &7
AN 41 BT A ROHEE | 266 RS H 230 Flsr DN D
B 337 HE DML,

SS-MIX2 Avt—ERRICIX, Data-setup %17 GREDHE
FELTZHIE O HIS 7 —X% %2 T SS-MIX2 7 —X |4
3% &, Real-time-data 255 (HIS O F —# 3 EkEn 5
7= ONT SS-MIX2 7 —XIZEH T 5 )70 0 2 D Eirpmy
VI EDT — X E B HENTFET D, RIFIETIE,
SS-MIX2 fEHE(LARL — U~ 4525 HIETHRMI N
SS-MIX2 Ay t—2 %t RE LTz, TANBE T — 0B H =
T —4 (SS-MIX2 AvE— B E LR HIS 7 —2HhiH
EAT o TCOBREICE T OHIBR2E OTH M Thiie T —4)
IZZDORYTIE72\ Y, Data-setup 255 Tl &5 1 A7/, 52
YA 201941 A 1 H~2019 41 A 31 B 43k
BOZA DI 2020 4E 3 H 1 H~2020 45 3 H 31 H).
Real-time-data 25{5 Cl&, 1 #/27/LH% 2021 422 A 13 A
~20214E3 H 12 H. 2 A2/ H% 2021 428 H 5 H~2021
HEZH U HEHERDO AL, IS T —2I32EH
EHEARLL, FROZKMFEREX TS,

980 EEAlMIEEFFH A RS 41st JCMI(Nov., 2021)

5.5 MREOHEOFIELE

F BN F =g — LT A= E =7
—ZZHOWT, MAFE B Z SIS RIBEO A FEO B2 EMi L 7=,
BIZIE, T =2 RARNERDGE Ty — 0 b A —FtinD
M, RTINS FOEN R E BRI FE b0k — 8|
P BRBHHEHIBIL, R LT, T, N TF—vary
—IVORRRER Y 7 ALY FERBA— B b rpoteT —4
WZBL T, . BRICE > T BSR4, TR
Lkl

6. HRALFER

FERERRAED A5 JL | Data-setup {5 D 1 A7 52 W
A7)V Real-time-data 5{5 D 1 A7V 5 2 A7
BT, FNZE1 377 HEH 296 THH 310 THH , 284 THH
307 AN LB, BT 88%. 92%. 84%.

Data-setupi (8 Real-time-data:Z {5

19 4 2028 4 2 1% £ S22 4 201
ADT-00 92% 96% 92% 92%
ADT-12 71% 71% 1% 71%)
ADT-22 100% 100%| 93% 100%|
ADT-42 100% 100% 87% 100%
ADT-52 100% 100% 100% 100%
ADT-61 94% 94% 97% 100%,
PPR-01 95% 95% 92% 92%,
OMD 81% 81% 81% 1%
OMP-01 79% 95%) 82% 95%|
OMP-12 §7% 91% 73% 89%)
OML-11 86% 90% T6% 88%)
i 88% 92% 84% 91%

Figore.d HFEESPRH “TEAL "03S

91% Td»->7=(Figure.3),

SS-MIX2 ~v& OIEHIRGE I, R A 72 E
A IY TR L | LRI & DT — X R EE LT,
—EERITOWTL, AR 8% (ADT-12) TEGEN D
7= (Figure.4), ZAUE SS-MIX2 HEHE(L AR — P ~3E(E L7
WRRETHD, ZREDRZA OB T HNVTT =20, b
BERIGD HIS 7 —XIZEENTWZENFRSHY, 7—4
N)F—oaV— VOB EER L2 FE LT, BFA—4
(OMD) IZ DWW T, SS-MIX2 fEHEL AR —T ~K(ET D
HIS 7 —% H AR Ok LT 72> T DT EAVHIBIL
77

SS-MIX2 ~v & DNFRGE T, 15 HIEICEDL T,
kB 2+ (ADT-12) | 44 —4 (OMD) DI A 29
H NS TRES Z R L7z, IRIKZEAORE S, SS-MIS2 %5
F7arZ 2N ERTHY, 2021 FEENIEET ST L%
AT HIEE ST,

SS-MIX2 &7 A> MEHURFETlE, Real-time-data 32515 D55
2 AT EIT DIEF E iR E (OMP-12) [IZTREES DR
&N T (Figure.5), R —B &ALz HIS 7 —Z D3,
AT IBLTHEY B —F 7] BREEhEBY., T —4
NYF —2a ) — )LINIEE IEBI LA~ T2 2RI TH
Sfefed Y — N OWE R ENE LT, Data-setup £ A{F -
Real-time-data P15 3LICARBEA ARSI NS SEARE #
DFEH (ADT-00) « 7 L/ —FH OB &k - TR (ADT-61) I
BT, 72T —va Y — L DEETY v I AR g
JRIKTHHZ LA LT, i 1o B gk - 8T (PPR-01)



—fg & 19 : 4-C-3-02

TOREAIE, WEHRA 72 TURA O TR —R 2
BEFAESNDIFRL TRECWDIENDN>T-, ZOHREE
FIVTATIIE R4 % 1 4T12, SS-MIX2 fE #E(b AR —

17142 29 A Db
Data-setupif{8 | —Era: |[o1RB0) | — Bl |[olRA0)
(%) | HE | (%) | HE

ADT-00 |~ o S48 3.1 &Y 100.0] &L
ADT-12 |~ o 518 4.2 HY 99.6] &Y
ADT-22 |~ o S48 100.0| 7E L 100.0| "L
ADT-42 |~ o S8 100.0] %L 100.0] &L
ADT-52 |~ o 548 100.0] L 100.0| %L
ADT-61 |~ 51481 964 &Y 969 &Y
PPR-OL |~ &8 7.3 &Y 768 HY
OMD |~ S48 36.1] &Y 37.6| &Y
OMP-01 | ~ «» &T48L 97.9] &Y 979 HY
OMP-12 | ~ = 5481 100.0] %L 100.0| %L
OML-11 |~ 51481 100.0| &L 100.0) %L
19490 29 A 2l

Real-time-datai2 {5 [ — 2 E [ -8 F [REO
() | HE | (%) | HE

ADT-00 |~ 51481 90.0] AL 9g.2| AL
ADT-12 |~ - S{481 931 &Y s3.4| &Y
ADT-22 |~ o 51481 99.9| &Y 100.0] &L
ADT-42 |~ o 5145 335 &Y 100.0] %L
ADT-52 |~ o« A i%Et 100.0] &L 100.0] &L
ADT-61 |~ o 518 744 &Y 100.0] L
PPR-01 |~ « 41481 823 &Y s6.4| &Y
OMD |~ o 58 780 &Y 823 &Y
OMP-01 | ~ = ST 96.6] @ Y 5.2] &Y
OMP-12 | ~ « S4HL 99.2 HY 98.6| &Y
OML-11 |~ o STH8L 99.2| &Y 99.2| &Y

Figured SSMIX1~o¥PRI RERT

Data-setupid {8
~ wF A 1Ay [MEo| 2 7 [MEO
ToEER Y | mmee)| ki | —mEmes | wE
ADT-00 | INiff#: 634 9 704 H Y

Real-time-datai# {§
wF A | 1A 7 |BAES)| 244 ¥ |MBED

SEA) VT | wmen | m | —mmes | A |
ADT-00 | OBX{$#% 999 & 999 HY
ADT-00 | N1fR#E 572] &1 61 HY
OMP-12_| ORCE# 9939 & 100] L
OMP-12 | RXAF# 999 #% 100 &L
OMP-12 | RXR{¥#% 999 H Y 100] &L

Figure.5 SS-MIX2¥XL MIRE BEFES
AITTIE, AT —RZTEIZ 297D PRB ®Z A M 195
HAETHLZ NN R —F LD, R—HT —FDH
U I DR A EMUIFE R, %Y T — XX TRRO T —
ATHY, BREWELTRIS THoZENBIRTERL &
HWrL 7z,

SS-MIX2 Ay tE—Y DONERGETIE, 7 —ZIZ[— B 28
HYIRER L ELE B R ERT 90%%5&)71(F1gure.6)o
— 5T, BRFEHR, . MR 1AL BB SR
HCRESA MR L, FEZEHIZEY, SS-MIX2 %57
07T AREFL AT AOR i, RFEFA OB T INTiEH
MR L7252 EVHIA LT, F72, Data-setup £{5 CIXFEAE
9" Real-time-data 2518 DA TR ZVEDL RIE A MRS
7oo ZHUT AR R FE SR FB B OBF AT
ERICED R TR OREETHD, 4B RFE
SEER B RRE TR, BEN T4 A VI s Rk

BT, UL, BETTRRBSLERS S | Fail
LCW5EFE 1D (FFilin, HERNEEEEMZ £y b A) 2R L
TH—=HEATV, BRIZEDBFE ID ZEIETHIETHIGLT
W5, ZOBEIZ, Real-time-data {5 ThoHEA—F MFAL

- Data-setupiEE X v £ —VAE—EHIAS

100%
Ll
B |
7%
[ 3 |
S0%
ame
30
2%
1
: Il 1 |
29 Ny 99 9% 3§ §3 292 33 =E =3
BEHEBEHRU U

BI0%HFER W20K 0% 40K ESOK wEOK wT0K BOK WO m100K

Real-time-dataiffE X + £ — VAT —HIE

0% II |

10%

A | i '
BE EE BE BE BE EE BE BE EE BE BE
¥ BE BE B BE BE BE ER BE BE OB
$8 o 58 ¥Y Y g% 5§ 22 §§F 3% 5%
= EoEE = e =& 4 dg 22
55 BB 55 5§ b &R Ef % §5 i 33

BIORER W20% 30K 4% M5S0 wEDR a7 B 0908 m100W

Figure.6 A5 ~MHE —BEo¥E

T2HE 5T SS-MIX2 Ayt —Y DMERR S AL, 2T HRC
i L7= 8B4 ID LA HE RSN D, ZD%, BT IILVT
T, B3 ID REROHERIEMEESh, £OT —X TR
FEND, ZO%E, BET a7 7 ANV DHDIEEL2HTD
SS- MIX2 OFA =X IEHITEHINRNZENDARFES LR
5,

AWFFENS CTRERSN-REIL 5 DTN T THIENT
&7z(Figure.7), R—EDJFEE G LML~ A¥
DR EITILAMBUICRN T A0 (9 H—2 1),
rss- MIX2 %1:.7 177 LAOREICRE T 250 (6 {—4
) T8etnyy s OB EEFIRE NV T —vary—
w@ﬁ:aaﬂzn TERTHHD (20 #—13 #4) | THIS 7—#IC
BB A TCWZEIZE Db D (BT INVT DA LT 2T —
T—HEMTRE) | Q-2 1) E720, 1 VAT DDE 2
P AT AT T AZETE 2 ORI B AL A 72

Data-setupii{E | 1% | 2% 4 (194 70| 202158
Real-time-datai® {5 | 7 )L 7L EEE | HERT

B s |mEE(aan| OB | TE
7 2 AMRE s 2 7% 2%
EF(EPGIEEE 61| 4 2% 3
v - FEREE] 20 13# 7% 13
EFHLFEREA 2 2 # 0F 0¥
B F T 3| 4 fF oF —
Figure.7 85

FEHEIE A 41 (Suppl), 2021 981



—fR & 19 : 4-C-3-02

P DHEREL TN DI LT o1, RDOBIIZ OV Th i
R ST, AR ENIC RS TE T,

7B

SWEOREETIE, AFFETRELZ SS-MIX2 O FEEH
RBHBIZBWC, IREMB AR G L — B oS
WEHIEL LR TZENTER, Fo, REAOHTZIHE N
5 RWD VA& T HMEE i 352 e Cx e, 2z, if
fE32573 RWD OF| Al 6 20 E 5 D BE O B E 22 ik BHZ
eHEBEZD,

72720, ARSI TE =D, SS-MIX2 (HEREICE R
ENF—EHOEHE OB OB THDS, BiRLI=EIZ
RWD (2532 3T il <05 B2 IR % J2 0t 3~ B BF 984
FRIIGC TEEGFAELEDILOTHY, ABFZEZT TR
EHT- T EEB 2T, AFFEE OB REIEZ | S FEAT
ROFHIIE B 2L FEL UK ZERNS B OFEED — > Th D,

R—FT —HOFRRTEFHITB T, VAT LAEROFEM
AR ZHRE L QORI AUEMEIA CER W B £, VAT A
UL DI BMBER AR CTHDHIENDNoT, REDE
FHNVTFE LD T —ZOREESITHONTIE, VAT LR
UEWFERT DY TN T — 2% 2 SS-MIX2 AZ HEL A R
L — Y= ROV RT AN T =g DB TIIR R TER
WHETHY, RWD ZHNTT —F AT — g &% i
LIEDEFRDIDTHHEE 2D, Fo, SS-MIX2 EZ(FT
17 I AD RS RO TRY, ESh =7 1T ATl
TR ~bHEASND TETHDH, REOHIRLT | itk o
RWD OSE 2 H ESnbZiid, RO KERREENZ
A

AWFSEClE, Data-setup i%{5 & Real-time-data 255 | ¥272%
2 D0 SS-MIX2 EZ{FHIET, % 2 FA7 VT OMGEEST
STz, ZAUT— MRV B BREE CHEMS TV PDCA
YV AINDFEEFRT LD Tholz, fERELT,
SS-MIX2 %6525 ik CRARAH MBI ELN, FHE2 A7
WI—EVE DERVREDSTZ, E 2 F A7 THLL
BONELH -T2, T —Z B A ESE T DI
X, MkEL7 RWD O ERGE - EEIEEN LT CTHHES
Z 50
8. L

ARFFRICED, BB LAY T —vary— vz AT
SS-MIX2 fEHE(L AR — IS RWD OB %, [—
B 2N R 2D T DD ENTE -, 55T Y — a2l
B UMk~ K SE 528, fHldhz <"l RWD O g
ZXOFERINCEE CE A T2 D LR TH D,

HiEE

ARWFGE L, ENLIFE B 8 IE N B AR [ R 20 BR 6 M A
2020 AL TR R A LR AR H 2 OB RE =07
HOTY

SE 30

D) ZV=J A J_=as -y T —2 (CIN) D i
https://www.mhlw.go.jp/file/05-Shingikai-10801000~Iseikyoku—
Soumuka/0000095014.pdf. Accessed at August 19, 2021.

2) MID-NET.
https://www.pmda.go.jp/safety/mid-net/0001.html.
Accessed at August 19, 2021.

3) Satomi INOMATA, Maori ITO, Kaori HIRATA, et al.
MID-NET® AA&IE 21T 7= B0 The latest Activities
toward MID-NET® Implementation in FY2018. RSMP Sep

982 EEAlMIEEFHFHT A RS 41st JCMI(Nov., 2021)

2017 : vol.7 no.3, 215-224,
4) DAMA International (Data Management Association).
DAMA-DMBOOK Second Edition. Technics Publication. 2018
5) ISO/IEC 25012
https://is025000.com/index.php/en/iso-25000-standards/iso—
25012. Accessed at August 30, 2021.



—f% % 19 : 4-C-3-03

REZEDEHEICLIBREDR
- UZILID—IRIETUREZRIH T HEBARME R ZBERERYET—IDEYIEA -
SR BILY. B KFET. LT B2 BIE \TFR.RE 2. B8 57
¥, AEEBRFEFHMERRERERRAREST—2 24—
*x2. ZHBERZEZHMBEREATAHILIT £ 52—

Renoprotective Effect of Antihypertensive Agents for Patients with CKD
- Real-World Evidence Project among Core Clinical Research Hospitals -
Takahiro Imaizumi®, Satoshi Yamashita™, Yachiyo Kuwatsuka*!, Masahiko Ando"!, Yoshimune Shiratori*?

*1 Data Coordinating Center, Department of Advanced Medicine, Nagoya University Hospital
*2 Medical Information Technology Center, Nagoya University Hospital

Chronic kidney disease (CKD) is a risk factor for end-stage kidney disease (ESKD) requiring renal replacement therapy
(RRT). Hypertensive nephrosclerosis is one of the major causes of ESKD, therefore, control of hypertension is essential
to prevent the progression of CKD. This study aimed to describe the prescribing patterns of antihypertensive agents in
patients with CKD and progression of CKD and to investigate the association between the type of antihypertensive
agents and CKD progression, which was defined as annual changes in eGFR, also known as eGFR slopes, estimated by
ordinary least squares, using real-world data stored in each core clinical research hospital. Eligible participants were
those who were measured eGFR at least once between April 1% 2018 and September 30* 2018, and whose initial eGFR
was between 15 and 60 ml/min/1.73m?. In five facilities, 22,821 participants were enrolled. The mean age was 68 years
and the mean baseline eGFR was 48.8 ml/min/1.73m? Angiotensin receptor blockers (ARB) and calcium channel
blockers (CCB) were the most common agents, followed by beta-blockers. The prescription patterns of beta-blockers
varied across facilities. The mean eGFR slope was -0.56 + 3.95 overall. Further investigation of comorbidities and
background factors that may be confounding by indications for antihypertensive medication is needed to clarify the
association between type of antihypertensive medication and progression of CKD.

Keywords: Chronic Kidney Disease, Clinical Epidemiology, eGFR Slope
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Total #1 #2 #3 #4 #5

4.2 BREEQNF/INZ—2

T 2T GEMBRDOWMT X E — 2 Zxd, CCB
M 61%, ARB 23 59% O BFICx L TLF S TE
D, HEOREWEAITHoTm, O D%\ B
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2. BIEIROWLTEIE

BEEFEZOHEASHEDESE N (%)
EBREXORLARE
ACE FHE 1,187 (12)
ARB 5,821 (59)
o EETEE 520 (5)
B I 3,238 (33)
Ca 5,990 (61)
AT ARRRE 927 (9)
JL—TFHIRE 2,118 (21)
EEL-UEEE 39 (0)
SRTILANFASRZEEERE 1,565 (16)
HAEHYE
BRAR
RAS [HEE 1,442 (15)
Ca HERE 1,210 (12)
ZTDMDEFER 707 (7)
2 Hlak
RAS FEEZE+ AL LERE 2,063 (21)
RAS [HEZE+FIRE 168 (2)
Ca$EiE + FIRE 118 (1)
RAS PHEZE + B EMIEE 354 (4)
Ca$EIE +pEEE 244 (2)
Do 2 FiBE 468 (5)
3 AlAE
RASFHEZE+AILO D LEREFIRE  504(5)

RAS FEEZR+NILO I LR EHE  575(6)
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RASFEERE+HIL LY LERELFIRE 486 (5)
+P JEHTEE

ZODOMEAEDLEIZELS 4 FAE 696 ( 7)

FE 52K 22821 3418 5912 5807 4,195 3,489

Fi 69 68 67 70 69 68
12) 12) 12) an an (12)
TR 12,115 1,633 3,043 3392 2200 1,847
(53) (48) 51 (58) (52) (53)
& E 9,879 1,521 2,605 2267 1662 1,824
nhE (43) (44) (44) (39) (40) (52)
& E % 2 2 2 2 2 2
[1-3] [1-3]  [1-3]1  [1-3]  [1-3]  [2-3]
eGFR 48.8 48.0 50.0 48.1 495 479
10.0)  (102)  (9.8) (9.9  (9.8)  (10.3)
HAR R 12 12 13 11 12 14
AEES%  [8-211  [9-21]1  [8-23] [6-19] [7-20]  [8-23]
eGFR 056  -1.66 039  -048  -0.68  -1.09
slope (3.95) (343) (427) (3.65) (3.72) (4.20)
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ACE, angiotensin converting enzyme; ARB, angiotensin
receptor blocker; Ca, calcium; RAS, renin angiotensin system
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Development and evaluation for National center joint project of
multi-facility real-world clinical database and its analytic environment

Hiroyuki Hoshimoto™!, Kengo Miyo"!, Masamichi Ishii*!,Kenji Hatano™, Haruhiko Hiramatsu"3, Hiroshi Watanabe™,
Naoki Mihara™®, Takashi Noguchi*®, Shingo Kitamura®’, Risa Sakurai*
*1 National Center for Global Health and Medicine, *2 Hospital Computer Center of National Center of Neurology and
Psychiatry, *3 National Cerebral and Cardiovascular Center, *4 National Center for Geriatrics and Gerontology,
*5 National Cancer Center, *5 National Center for Child Health and Development, *7 National Center of Neurology
and Psychiatry

Abstract:

Six National Centers for Advanced Medical Sciences (NCs), including the National Center for Global Health and
Medicine and the National Center of Neurology and Psychiatry, are promoting a project to build a multi-center
clinical database to promote clinical research using real-world data (RWD).In addition to basic patient information,
consultation history, tests, prescriptions, etc. obtained from SS-MIX2, this database will support data collection using
templates defined by the HL7-FHIR-Questionnaire integrated into the electronic medical record. The input results of
the template will be saved in FHIR-compliant JSON format. The collected data will be available for use at the data
center (DC), where data cleaning processes such as verification of missing and abnormal values, mapping of local
codes to standard codes, etc. will be performed. An on-site data analysis center (OAS) has been set up in the DC,
where catalog data can be referred to and analyzed freely using analysis tools, and a remote access environment has
been established to accommodate use from each NC. For the time being, the use of the data is limited to the staff
belonging to the six NCs, and the JASPEHR data will be linked to the biobank data jointly operated by the six NCs
in the future, and when completed, it will be a database of hundreds of thousands of records linking clinical
information and genomic data derived from biobank samples. When completed, the database will contain hundreds
of thousands of records linking clinical information and genomic data derived from biobank samples.

Keywords: Real World Data, HL7-FHIR, Patient Registry, Clinical Database.
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Utilization of Unified Integrated Cancer Clinical Database System

- sharing detailed chemotherapy regimen information and retrospective examination

of dose histories -

Kazuhiro Suzuki "', Yasuhiro Nakano *?, Yuichi Minowa *? , Takashi Yokokawa *? , Maki Nemoto *? ,
Toshiaki Mochizuki ">, Ayana Kasahara ™!, Hikaru Takahashi *! , Hisanori Shimizu "> , Masahiko Oguchi "' ,
*1 Database and Biobank Center, Cancer Institute Hospital of JECR,

*2 Pharmaceutical Department, Cancer Institute Hospital of JFCR,
*3 Department of Emergency medicine and intensive care medicine, Cancer Institute Hospital of JFCR

Since 2017, we have been developing an Integrated Cancer Clinical Database System (Cancer DB) which is now
used in 7 surgical oncology sections. To extend to clinical oncology areas, we first developed a Chemotherapy
Regimen Management System, which can be accessed throughout the hospital. The Regimen Management System
is consisted of 27 features, which includes regimen number, cancer type, administration department type, clinical
administration type, treatment protocol type, intra-course withdrawal period, drug reduction rules, drug withhold
criteria, administration sequence, patient eligibility criteria, exclusion criteria, protocol explanation, main adverse
effects and countermeasures. EHR cannot manage detail data like these, so regimen management data was printed
out by the individual who felt the information was needed. When printed out, there is no way to check, who is
referring to old data and who is not, but utilizing the Chemotherapy Regimen Management System, everyone
accesses to the newest data.

Connecting the regimen management data with blood tests and pharmacist questionnaire results, we can
retrospectively examine, not only liver or kidney function deterioration, but also adverse effect worsening.
Furthermore, we are developing an ICI (Immune Checkpoint Inhibitor) Regimen Management function which can
monitor steroid administration and ICU hospitalization.

We are integrating these features to the Cancer DB, and continuously discussing with medical staff to upgrade and
improve the system.

Keywords: integrated cancer clinical database system, chemotherapy regimen, adverse event management
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A Visualization of Joint Distributions of Blood Test Values

Tetsu Furukawa™!, Rina Kagawa?, Takahide Kohro™ , Masanori Shiro™!?, Shotaro Akaho™!

*1 National Institute of Advanced Industrial Science and Technology , *2 Tsukuba University, *3 Jichi Medical
University

For personalized medicine based on assessment based on the quantitative context of the individual patient from the
accumulated data, data based on clear conditions and accurate measurements and the accurate distribution of the
population under these conditions are necessary. In order to extract and visualize items that are strongly related to each
other among venous blood test items. We used Graphical Lasso,which is a method that can visualize a network with
good visibility by adding a linear regularization term to the original data assuming the normal distribution and cutting
oft the nodes with weak relationships. We estimated the joint distribution of venous blood specimen test values obtained
at two medical institutions and used graphical lasso on the variance-covariance matrix. We showed the relationship
graph between about 30 to 50 pairs of test items, including the positive/negative correlation and the strength of the
correlation. Examination of the results by physicians allowed reasonable interpretation.

Keywords: Blood test values, Joint distribution, Lognormal distribution, Graphical lasso, Pseudo data
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