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An Investigation of Message Definition Mappings
between HL7 FHIR and SS-MIX2 Standardized Storage

Katsuya Tanaka"!, Ryuichi Yamamoto™

*1 National Cancer Center Japan, *2 Medical Information System Development Center

A secure data collection infrastructure was implemented in which Health Level-7 (HL7) Fast Healthcare
Interoperative Resources (FHIR) was applied according to standardized electronic medical record (EMR) storage. This
infrastructure aims to facilitate rapid secondary use of EMR data in cross-institutional analyses on the basis of the
Standardized Structured Medical Information eXchange (SS-MIX), Japan’s domestic standard for EMR export. Existing
EMR storage comprised enormous numbers of HL7 v2 messages; therefore, the user interface and database structure are
basically defined according to the HL7 v2 data types and message structures, causing difficulty in rapid extraction for
researches by clinicians. To solve this problem, we are trying to enhance some user interface with HL7 FHIR, which
needs SS-MIX items to be mapped through HL7 FHIR resources. We investigated definition gaps between HL7 FHIR
and SS-MIX messages, and report a developed user interface with HL7 FHIR to query against existing storage.

Keywords: Secondary Use, Standardization, HL7 FHIR, SS-MIX2

1.[ZL®IZ

JRSE LTS SS-MIX2 BEHE(L AR — I, K723k
@ HL7 v2 Message THERRSALTWAZ L, BBEAE R LT
FULIRIEE LR > TWDIEND, BRI 42 B &L
7~ BEREWA 72 EMR 7 — 4ty hOHHICIZI R HE THY,
F/2, ZRAIAIZEBWT HLT v2 DAY=V EHR~D T i
kR BND, Fx IZZNETIZ, SS-MIX2 FEHE(L AR
L—Uh I RE LT, SRR - S0 B O A e T — UL
LIBABL CE TR, 2—F A F—T oA RELT, M
Wik B 21 TOMSREIC DWW IR ML B L Ao TN D, AF
T, SS-MIX2 #EHEL AR — Tt~ D B R 78 — A
Amgoa—FA ¥ =T A A FBT D007 7 a—
F&LC, HL7FHIR & W\ oA —T7 = A A idEa Ay L
LIRS A T o7 ZHVETIZBH3E L= 2 sk il 72 7 — &
R TREAID SS-MIX2 AR —IIZHHEL | HEEA LT vy
AERIFL 20, R D O M EICRIE LA — 2557
— X2y b HRERERI 2R A TVDN, A X —T AR
LT — ) —ADIRKDBE N NSO E LTINS EL 5T,
<o B RO SRR RS A 35,

2. ik

ARUAT LTI, SS-MIX2 ZEHE(LAN —T LT —F%
—EHY72 NFS %2 CIFS ZD 7 7 AL AT LE U TR Al BE
A B—T A X THEIR L 22, [RIIRFIZ RDBMS (Relational
Database Management System) N7 —4# L L CH & Al HEZ:
A B =T A AERBLTWD, 20DA X —T A AT,
FUSE (Filesystem in Userspace) #0322 & TRIHETHY
BLFF 5Tl PostgreSQL & pgfuse OAGHHIZLYIEEE
E{T->T % D, PostgreSQL (ZHEHHT 57 —H1%, SS-MIX2
FEHE[L AN — THESNLD HLT v2 AvbE—T%%t5bl
TEY,HL7 v2 TEFRSINIZBT AR, 74— VREALIZT
—HR—2ANOT — T NAEEE R LT, 2O | KNS
Ni=T —2ERFTH20121E, HL7 v2 DAvE—VEFE,

W ZE R LI TV RERTALERHY), 22— —
7 2 AREU TR EIRR A 235, LD, [EEAY7R Term T
MR EATHOIZ, 22— A Z—T (AL LT HL7 FHIR
? Vocabulary #3452 L4345,

K 1IZ AT MR O %79, HL7 FHIR (ZX570F
> Z7\Zi&, HL7 HAPI Library Z£H L 7=, HAPI Model Object
1T, MO NR—FRA[RECTHLHN, MEETHY
TUZISUT, A N\ —=F 33T 20BN DD,

HL7 FHIR Resource & SS-MIX2 #ZE#E{ A L—” HL7 v2
Message & BHVEDREEZ M+ 572912, 10 O HL7
FHIR Resource & HI7 v2 Message Field fij O~ 7 {E¥#%
FEhE, FELT=, MEEICE A LI —Vaid, EnEh,
SERE D B TR Té5 HL7 FHIR:R 4.0.0. 3L, EHIZAA
et 2 — B ASN TS SS-MIX2 YL AR —:
Ver 1.2¢, L7,

Application

EMR
1 HL7 FHIR Server |

HAPI Query i RDBMS iHLTZ x Write

Model Objects HLT FHIR HAPI ] SSMIX2Message Tables | | $S-MIX2 Std Storage
FHIR Server i i

HAPI RESTful API Virtual File System
FHIR Client (FUSE)

Raw Data
Read/Write

HAPI
Model Objects

HL7 2.x
Pravider

—

Development Query
HL7 2.x to FHIR Structure
Target

HL? Parser

1 SATLOBE(HE: 1))

3. #ER

3.1. A—H A28 —Tx(R
2123 EL7 SS-MIX2 HEHE(L AR — H D15 3R H [

AAERERF S BI0OERERFIEARE (F21RHEAERBRESFAMAR)



O E TS, BT SM% HL7 FHIR ©F7 —4IHH
THRETHTIT L7 TEY, FElIIRBIZL0M T 57
— X T A % [F4£IZ HL7 FHIR @ Resource =& D7 /37 4T
FRETHTITEL TN,

3D0450000018062  JC10

soowooezzzzz ke Define Search Conditions

sen Supportinglnformation
Selecruutput Attributes

2 BREREAVZ—TA ADRE

3.2. RyEVIHER

FHIR %2 s &L T, Resource Property Callid5&, 282
e 138 1H(49%) BRI~ v B T RITIE D, LU
DH, A E 32— AR, WF R = —R, 5,
REDFELT —HEHICOW Ty 7 A HER IR

FTE7-, 728, HL7 FHIR TS b~y 7%
ELT, Unused ESNTWDIHH RS HAFET D3, £V —
ADLFEMIZAE BT EFRITIL, HL7 v2 Message TEFRSIL
TWAT—XHEHLEENTRY, v EV I AEEIC A 2D,
7L, 2L OEATEL SS-MIX2 FEHE(L AN —Clt, Fffi
FIEB LS TRY, v U 7 HITIER L T,

% 1 HL7 FHIR Resource 8 A TOIVE VT #HE

1 Patient 24 14 58%
2 Encounter 40 11 25%
3 Condition 20 12 60%
4 AllergyIntolerance 22 13 59%
5 Observation 33 20 60%
6 Specimen 27 7 25%
7 ServiceRequest 33 17 51%
8 MedicationRequest 40 20 50%
9 MedicationDispense 28 16 57%
10 Dosage 15 8 53%

3.3. T—AIYE T DHNEBEE

HL7 FHIR @ Resource JEF(XHkFE IR A 728N Tk
D, SHRIVBRILES QW EEBZBND, TV YR rhZ A
VL EEB D0, Al HLT v2 EREDVIE LT
FIZONWTE, N—FRa—F 789 SEEFREEL TR
DIATAERE S A REZ e LORR RE 2 T o 72,

3.4. mEMERE

Implementation target System Outside
1. Select Query Resource

E Mapping

i 2. Parse & Fill

Information

HL7 v2 Dataset

HAPI FHIR Library HC ] 3 Format |
: Objects :
SON/XML

HTTP Request HTTPResponse |

3 RVEVTRHROEBHIFA

100 JLa—REEZ D2HAEORBERRIFE( LT 5280
R X 72, HL7 v2, HL7 FHIR L% 24, Segment,
Resource LW\ 72HNL TO Ay —UEENIEAR LS TE
0, 2RIV TE, 0 Segment, Resource % F7=<
MRBRITEm AN D, HERRIEICB W TS H OGRS
EUIEN, BT —H# =200, BT ST b LT3R A
BT T =T NVEREERL | MR- BT DU ENHLEE
2biLs,

4. B

T —XIHEH OMBUEH O~y 7 A g ElI A LU TL,
TAEE TRl A5 AR, W44 728 D1 H
W ERENTEY, 2= A X —T 2 A EZTHT —
SRR - DS FTREZR 2 & DMERR T & T2, IERIDOFRETY
BB, WL T, HL7 v2 Segment 335 0" HL7 FHIR
Resource & £/-HRITT —ZDAEKALE EBITRRTRMERED
LD, TR L LT T HRARCR BRSO
RBAAF—~DEFR, AT T A E S BRI,

5. 8hHYIC

BEMF OFERE(L AR — U %% ] AT RE 72 Bl W EERES L
I, \EOVY —RERIANTHE YR TED, BIRERTIT,
~ BT ROLEN G, HL7 FHIR Resource, SS-MIX2 15 #
fEAR — P DO FEIR BIE WISV TREL TLEIHH
DYEFEINE % OIS,

2%, AAFSEIL, JST CREST 77 hE 5 JPMICR1404
(w7 —H ARG FRE DT80 D1 2 )T ¢ FARH AT
DRI JIZ I TR L7=,

SE X

1) Tanaka K, Yamamoto R, Nakasho K, Miyaji A. Development of a
Secure Cross—Institutional Data Collection System Based on
Distributed Standardized EMR Storage. Stud Health Technol
Inform. 2018;255:35-9.

AAERERF S BI0OERERFIEARE (F21RHEAERBRESFAMAR)



