aWS healthcare
)

o= L LYFHIR on AWS
~ERT— 8 ORELE YRS kY~

Amazon Web Services Japan
HCLS Solution Architect ZHE 2
2022%3H10H




=I=tityly

Zel  ZFH Bz (K& O3 E)
FiE : SRSV AT ) « A TJHUA T2 RXA V)1 —> 328
Healthcare and Life Science Solution Architect

txfE 1 2003F~2020FEEEEGEA—D—(CATE L. €TDREIMD2011F~2019F(FKEFTE L.
HAROHEFELSR(CT, EEITRME (PACS. RIS, Report) DORFEICHES

EREITRmMOERE (B2 &EDHL7 - DICOMEZERENL - FFS{ETERI7= 77, ASEAN.

RRIMXTNE) 7z HEE

S AT LAEBABOfMt EOBET O S)LEZE, £

I_I

llin

1SS DIREXENDHLD 1A F

52 1 JAHIS Xy tE—SEHMESR/HIS-RIS WG U—4—
- ST — MR/ RS T — F3THHRM (HL7v2. 5% A LI X vz — i)
JIRA EiREZML h— MEESS BIEESER
- Stz h— b CDABA RS1 > (Geszl/R— RIIADHL7 CDA R257-> T L — NRTE)
IHE-] EGiRiIEZEE S FihEE

VTR SBEERAERTE /RS D — 7S 3y TEHE  BRIREEY — LR AWS healthcare




SBELBB-O-TWEEZINC &

° IL.\ L. nﬁ%—
ERIFHROT—EANWE. 7IUr—2a VERE. BEELGE

HL7 FHIRCEEERZEEILE L TT—XIMEBZEEL-LVA
T7IUr— a3 BED/N Y T FICHL7 FHIRZEA L =LV A
HL7 FHIRTHRR G EBZZVNTHLVLWE DR R EZZEZ TS A

+ AHOF¥Y LY

HMYAOFT CHL7 FHIRE FDFERAICOWTEBNALI-WER >TULVET !
FOHEHE., KABSMEINTULBALGHEMN

1. HL7 FHIRD:#%EfE9 5 &
2. BHIMASHL7 FHIRDEWAZA A —TESH L
3. AWSTFHIR Repository%BETE 5 & AWS healtheare

\-/‘7




Contents

- ERT—4SEHE
« HL7 FHIR& (&

e HL7 FHIRD iR

* FHIR on AWS®D =4l
 Amazon Healthlake
 FHIR Works on AWS

e HL7V2H L FHIRZEIR(SE)
« FEH

aWS healthcare
) S



ERT—5EHE

aWS healthcare



T—EAaWMICETEIERT— 2 EEDRE

2@/ — b
OB -
BisREt
H
[ [ ] [

BB S5

REREE K

- KRB LGEET—22&TEICEEB L
REER BT —ANRERDZ YRS FYIZHBLTVS

BRETRELGWVEBERAXTT—2MREFESATLS

r T—RIIT IV ERTEFENGEVD DS TR

B/ VOV IBEETT 2T Y EEGL

- T MERODBEDIHN (BRE 23X H)

-

aWS healthcare
) S



HL7 FHIR & (&



HL7 £ FHIR

HL7 & [Z
HL7(Health Level 7) TIZ30FEIZEY . EFEIFHRIHED -6 O EFIZLEFRRIE

(HL7 Standards) Z#lE L T &##E T, KEOAXRE EERZETERSNT
AR

FHIR & (&

SHOMERTESELHE (7oA ILEAR) (TE&HE T, BT OEEZEFLT-
R DEFZERFIE T, 2019F(21) 1J—R N T=R4(v4.0.1) BN EERE L T,
ILSIFEAINTLS,

ast (design and implement)

ealthcare
\ (" nteroperability
esources

aWS healthcare
) S



HL7 D EREE TR 4E

 HL/v2 messaging., HL7v3 messaging, HL7/
CDA. HL7 FHIR RAMNK T A EHE
(HL7v2/v3I&Messaging Standard T FHIRIE

Resource T fll & #f)

MSHIM¥&IOFALISIIHE-JAOFIOPAHISIIHE-JAOPI201511011310
PIDIII0001000052 AP ERERAKERAMAALAILY > 2 3 oA O
PV OO ] AM8A0
SPMI1100076787001&&000767870014201511010000018&&1101¢
OBXI1INMI3A0160000023271027A/G tbAJC10I11.7111.2-2.0111IFII

xmlns:voc="urn:hl7-org:v3/voc" xmlns:sdtc="urn:hl7-org:sdtc">

<realmCode code="US"/>

<typeId extension="POCD_HD00@040" root="2.16.840.1.113883.1.3"/>

<!-— US Realm Header ID-—>

<templateId root="2.16.840.1.113883.10.20.22.1.1" extension="2015-08-01"/>
<templateIld root="2.16.840.1.113883.10.20.22.1.1"/>

<!-— CCD template ID-—>

<templateId root="2.16.840.1.113883.10.20.22.1.2" extension="2015-08-01"/>
<templateIld root="2.16.840.1.113883.10.20.22.1.2"/>

<!—— Globally unique identifier for the document --—>

<id extension="TT662" root="2.16.840.1.113883.19.5.99999.1"/>

<code code="34133-9" displayName="Summarization of Episode Note" codeSystem

OBXI2INMI3A010000002327101/6 % > /X7 (TP)AJC10I117.2114g
OBXI3INMI3A015000002327101A7 )L 7 = >/ (ALB)AJC10I14.9117¢
OBRI1lord00011201511010000011E0/Users/hiroykub/Documents
ORCISClordo00111ICMII12015110113204011I0001A K 7 Y A K &
TQ11111111201511011IR

<!—-— Title of this document -—>
<title>170.315_b1l_toc_gold_sample2 test data</title>

<ClinicalDocument xmlns="urn:hl7-org:v3" xmlns:xsi="http://www.w3.0rg/2001/XMLSchem]

HL7 Standards

What's now and next for interoperability

oon | i rum

New to HL7?

"resourceType": "Observation",
"status": "final",
"code": {
"coding": [
{
"code": "3A015000002327101",
"display": ">7JL7 X > (ALB)"
}
]
h
"subject": {
"reference": "Patient/61a733a1-5¢96-4c0e-95ff-5¢f3783a1cfd"
h
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FHIRY YV —X DA EDHE

Reference THID ) V—X L8NS
EIICHRBEICERINATINS

e JY—REMABDOE THALERERERT m=
_EMTESH fmmw L XL

) identifier = Identifier

% < 4t 4 basedOn v Reference(CarePlan |
% *ﬁ %‘ % ImmunizationRecommendation
e H.ihe | MedicationRequest |
E{% NutritionOrder |
I—l ServiceRequest)
I i -1 stat . d
- Patient <«<—— Observation Tk i

> Media ) category - CodeableConcept
4 E{%@ﬂ J ) code ..1  CodeableConcept
4 subject 0..1

Reference(Patient | Group |
Device | Location
Imagestu dy = 5.t 4 encounter z 0)c Reference(Encounter)
° 1: Eﬁﬁﬁ i (@ effective[x] 0::1
l/’_l_\_ l\ -1__| effectiveDateTime dateTime
. -|__) effectivePeriod Period
Diagnostic DeV|ce i issued b3 . instant
performer > - Reference(Practitioner |
Report PractitionerRole | Organization
| CareTeam)
i [ resultsInterpreter i Reference(Practitioner |
PractitionerRole | Organization
o | CareTeam)
HHBEDERRE L LK— FEFHIRY Y—RTH L1 - speimen -+ eternstSenen)

result 5 Reference(Observation)

imagingStudy . Reference(ImagingStudy)
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3

identifier
name
gender
birthdate
address

Observation

code

effective

value

status

subject : reference
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DiagnosticReport

KBV —ADREREFITATZEZRLTIEVEEA

result
performer
status

subject : reference

imagingStudy : reference

EfgRE
ImageStudy
code
name
gender
birthdate
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FHIR!) ¥ —X Dl

* Patient!) V—X

1)) — R A3 A T=Patient
1)y — X EHID=20a70ecf-c423-4318-82c3-40542074d6a8

£EEI1D=0123456789
"gender": "female", %%E'l‘ﬂi

"birthDate": "2015-05-01",

"name": [ 'HE/EJIJ =t'|‘§£

{

L . A4 H H=2015-05-01
']'l'Jse": "official", % =D0renE845
} "family": "Fadel536" yizFadel536
b iiese® {¥FT=644 West Club Unit 69,
- Middleborough
nerd 1S Massachusetts, US
: 644 West Club Unit 69 I§|!§.’§§=555_263_8561

’
"state": "Massachusetts"

¥

1,
"telecom": [
{
"system": "phone",
"use": "home",
"value": "555-263-8561"
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* FHIR Repository® ') ¥ — X [ZHTTP/HTTPSORESTful APIZS L T7 Y
XI5

iR1E av vk | EIR il
reate POST ) —Rz=&8x9 5 |{{API_URL}}/Patient
ead GET )V —X W59 5 | {{API_URL}}/Patient/
pdate PUT )V —R%z=85$9 5 |{{API_URL}}/Patient/
elete DELETE ) —RXZHIR9 % |{{API_URL}}/Patient/
POST Case GET Case
Patient
—POST request FHIR —GET request FHIR
Client : Client :
—POST response Repository —GET response Repository

Patient
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FHIR! YV — X DIRE

https://hapi.fhir.org/baseR4/Patient?identifier=JP123456789

* FHIR RepositoryMD1&Z [EHTTP/HTTPS®

RESTful API®D

IZ5|18hTRET S

Rk avw >k |4l

BEZ THEREYT S GET {{API_URL}}/Patient?gender=male

BEZ TREI D GET {{API_URL}}/Patient?identifier=12345

BREERZT THRET 5 | GET {{API_URL}}/Observation?code=3A015

BREFREZEETRET D GET {{API_URL}}/Observation?subject=
Client FHIR Repository

BEZBEIDTEET S

ZETHBEEEAIDERT

BREFBRREEEDEHRIDTERYT S

ZETREMGRZERT

hapi.fhir.org/baseR4/Patient?identi’ X +

&« cC © & hapi.fhir.org/baseR4/Patient?identifier=JP123456789

/Patient?identifier=JP123456789 &%

>KZRcTD15

Response Headers

X-Powered-By
Content-Type
X-Request-ID

Response Body

s Web TS0 NS RETEET

"meta": {
"lastUpdated": "2021-02-12T01:19:56.945
b _
"type": "se
"total":
"Tink"s T
"relation": "self",
": "http://hapi.f

"identifier": [ {

"value": "JP123456789"
"active": true,

"name": [ {

"use": "official",
"family": "Suzuki",
"given": [ "Ichiro" ],

{
"fullUrl": "http://ha
"resource":


https://hapi.fhir.org/baseR4/Patient?identifier=JP123456789

FHIRDOA—A7—X

¢« H—EXAD{EHAH
7ITYD/NvH T2 KY—E X(DBXOAPI)
ELTHORRAT S

AHL7 FHIR
Resources
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Repository
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JP Core 1.G

~JAME FHIR JPCORE &A1 K K57 kVert'

FHIRJP Guidances ~ FHIRContents ~ Security

HL7 FHIR JP Core %/ K <Draft Ver.1>

Copyright©2021 by FHIR® Japanese implementation research working group in Japan Association of Medical Informatics (JAMI). All ri

D RF 1 XY MNMIABRERBRFESJUAMI) NeXEHRSFEREMAR SR "HL7®FHIR® HAEIZEMRFTWG) TER U EEAI RORZ T K
DERERITTVWERA, SR FELRKABRKKEENHD I, REVLABRRELTECEETIT>TLREIL,

Thie Implementation Guide is for defining minimum requirement and constrains of comformance based on HL7 FHIR specification to a
Japan. This is named as "JP Core Implementation Guide" ( JP Core). JP Core is created and described through a lot of considerations
implementation research working group under the Japan Association of Medical Informatics (JAMI). This version is only for public com

implementation of production operation system. Please use at your own risk and as it is.
PackageD¥ V> O—NR : [ziphk] [GitHUBA]

coreV1/FHIRJP.html

2021.12.26

Patient Resource

https://ipfhir.j

ipcoreV1/Patient

"type" : "Extension",
"resourceType": "Patient", "pbaseDefinition" : "http://hl7.org/fhir/StructureDefinition/Extension",
"address": [ "derivation" : "constraint",
"snapshot" : {
{ "element" : [{
"postalCode": "1600023", "id" : "Extension",

n n NS n "path" : "Extension"
text™: 1 X P )
iE ﬁg%fﬁ[ #short® :mYABCH S IDE [ SYLL™)

' "definition" : "Name Representation.",

1,
"pbirthDate": "1970-01-01", ABC . |:|_7$
"gender": "male", o —_— e
"identifier": [ IDE : REXF (GE=F)
{ n n n n SYL : i%j$ (t j_)
value": "1001
}
1,
"name": [
{
"extension": [

{
"url": "http://h17.0rg/fhir/StructureDefinition/is021090-EN-representation”,

"valueCode": "IDE"
1
1,

Tusen: "official’,

ntext™: "E KM, BEZOBLA
e I Ml EHELTLS

*given":
IIKEBII
]

H



https://jpfhir.jp/jpcoreV1/FHIRJP.html
https://jpfhir.jp/jpcoreV1/Patient

B EEZELEFHIRITHR

R2EARIAFFRIIDOR— R31&%2 - REBHREERMFOR—
FHIR®%Z (LU 6 & T 2R IMRERIERBIRICEN L FEEREXZBIBLUE T,
EEYAN- Uy

HL7 FHIR BundleV v — X (X&% 4 7)

."..; : r &'t R FHIRER Y V — X DRI (yy—-zm&E  |FHIRYY—-2%

l. 4 DDEBEXEDFHIREREERDHELICSIEFHICERIRENE L —
fco 2022.2.28 AE

o WL HIEE =R E Verl.0.2) ( ) . 3
L?lﬂﬁaf:-jlf\iHLRFBﬁ;i"fi (Verl0.2) (PDF, ® BT
X EKx7) D ~

(fif & DF—Bih's B BAIC R EONEH ES) » e il aliiiididie Qeanimton
o BERZHIERBEEHL7FHIRERMERK (Ver1.02) (PDF) ‘ = e e 1 W ERHER Organization
o PEBHBRHEEHL7FHIRE L4k (Ver1.01) (PDF) ' M5 ERENER PractitionerRole
o BEERFY ¥ — HL7 FHIRGEE IR 4R (Ver1.0.1) (PDF) A ENESR Prachlone

AT HETRIER edicationReques
Il. FHIR JP CORE Draft V1 2255, ﬁ s Med t Request
https://std.jpfhir.j

XERBRRER Composition

BEFR Patient

NEER Coverage
Coverage

7] %

IRERTEH

© ® @006

BZ1ER Communication

BHIE DRGSR HERE LA
e B e s | SEDAyE—I&{  (Signature)

WHEEZDEHRZ [ | Ak ()

FHIRIZR v E > | N

® Q@ ©

©

ePrescriptionData


https://std.jpfhir.jp/
https://jpfhir.jp/fhir/ePrescriptionData/igv1/

CDISCL.G
Login Create Account

o
C I SC New to CDISC Standards Education Resources Events Membership

Home / Standards / R data / FHIR to CDISC Joint Mapping Implementation Guide v1.0 FHIRo)Eﬁﬁj—‘_‘_g jé

FHIR to CDISC Joint Mapping Implementation Guide v1.0 SOELE (= 2

Release Date: 01 September 2021

Version 1.0 of the FHIR to CDISC Joint Mapping Implementation Guide defines mappings between FHIR release 4.0, HL7's standard for exchanging healthcare information
electronically and three CDISC Standards: CDASHIG v2.1, SDTMIG v3.2, and LAB v1.0.1 to streamline the flow of data from electronic health records (EHRs) to CDISC submission-
ready datasets.

e FHIR to CDISC Mapping Implementation Guide - A spreadsheet of the FHIR to CDISC mappings with domain tabs and details from FHIR to CDASH to SDTM.

e FHIR to CDISC Mapping Implementation Guide Public Review Comments*
¢ FHIR to CDISC Mapping Implementation Guide in XML Format

LOINC to LB Mapping File is an additional resource for capturing real-world data. Logical Observation Identifiers Names and Codes (LOINC®) terminology includes laboratory and

clinical observations used in healthcare systems around the globe.

By making it easier to convert data between HL7 FHIR (commonly used in clinical systems to collect and share healthcare data) and CDISC standards, both organizations aim to

reduce the barriers to using clinical information to support research.
HL7 FHIR Resources

In FHIR, implementation guides are a set of rules of how a particular interoperability or standards problem is solved through the use of FHIR resources. The FHIIR to CDISC Joint

https://www.cdisc.orq/standards/real-world-data/fhir-cdisc-joint-mapping-implementation-quide-v1-0
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BESEE |EFUALEOARZERCEFEEESEEE
R EHRIRAEFRARFHIR" &
E=y4E TLS1.2 5 AWS Cloud
Client Cert
. o
|
: EEERIS A5/ (CLINICS)
|
i e Sient Cer WFTEEES 2T s
% I
| ! = FHIR
| Nginx Rails
| TLS1.2
l Client Cernt
l
|
A/ > ~
Nginx Rails
. TLS1.2
285 Client Cert B AT

V—F¥TIFv LDBRER
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[BISF. H4A RSAUCBIUI 177>
AT W tEEE

ILL]
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Anthem : EMRT—2 DEEILLT Sy b7 4 —L

© 2022, Am

Overall platform architecture

Payer
environment

A

SPIFFE/SPIRE: Mutual TLS between
services, endpoint verification, and
workload identity

Secured with zero trust via

v

HealthOS
platform
A 4t
]
558

v %
Provider

ecosystem

aws

v"

Payer integration interfaces

- .
l
Y
HealthOS client application endpoint

T FHIR dat 2g
/) e Data quality, volumetrics, 3%
monitoring, and policy %
. HealthOS FHIR Hose v
Master and 2 ‘§ I Central monitoring/alerting ] 5 g g
3E : Audit/source .
referencedata | 5 5 .'[‘ FHIR mapping data store 2%
management ‘g . Central loggmg/observabnhty § %
g éi (_; Data processing, normalization, and standardization (_; Central poficy store 5}'_-,
) g3
| <

\ 4

HealthOS EMR data aggregation and interoperability layer

EPIC
payer platform

HealthOS lookups and
data flow

.-)

HCC codes Care gaps

insights

Cerner

eClinicalWorks

Clinical & ADT data sourced

> from EHRs/EMRs

-2 Insights received from payer

® 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

HealthOS

platform endpoints

Other EMR connectors

(Allscripts, etc.)

Third-party sources and

smaller EHRs/EMRs

althcare



Anthem : Amazon HealthLakeZH i) [ZAWSH—E X CHEE

HealthOS platform on AWS

TARGET STATE

On premises

+ Dataingestion

+ MDM

» Data deduplication

+ Data harmonization and clinical
terminology standardization

+ Data quality checks AWS Direct Amazon Data service(s)
+ Data model Connect HealthLake endpoint
Data Data
warehouse connector
Amazon Amazon Athena/ Third-party
SageMaker Amazon QuickSight applications
aws ® 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved. Ea lth Ca I’e

© 2022, Am: Bt
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Amazon HealthLake & [Z

o RANA MREDHL7 FHIRRAENDER T —F =R7F - T - &
% * DT AHIPPAR DY —E X

« BAREFEEHEM (NLP) ITX Y., FEBEIET—FH 5, EKRTPHI (EE
) ZHHET S

e BDAWSH—E X (Amazon QuickSight. AWS Glue. Amazon
SageMaker) & E#E A HE

S—

jt/{_:):T‘ j_/\,rj_‘ Now Available
ZL3>2T2021/7/15& V) — %12 & Amazon HealthLake

adWs
~—
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Amazon HealthLake

A R—

AUTUIADFHIRZ 7 A4 ILES3IZHBITL., — A VR—bTT—4 %
FIETES

Amazon
HealthLake

Amazon HealthLake (&,

HIPAA @& DY —EXTHD.
NIVATT7EELOZA 7014
VAEEIC, BEAXIEEZD
EFDONIVAT—5 ZFEICH
FRIEL. KERZIITY &2
ZITI>Z &EZAREICLE T,

RE

F5|#DITTFHRRADEKX TT—2REL. FEDEHTFHIRY YV—X
FRETES

Pk
NLP(BASENIE)Z# LV, DocumentRefernceM IEHEE LT — 4 IR
LT. FHIR¥EER & L THEEIE LI=T—2 24 M35 #HEOH

o1)
ZXEDFHIR API(CRUD)IZCK 57V R & 2T+ 5

. W AT
@\ —lEIYVAR—FTS3CHNTHET, T—FHBTOEBESICFIE
TE5
© 2022, Amazon Web Services, Inc. or its Affiliates. aWS healthcare
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1 23—FRFEYT+ (HEERY) ZH¥HR—Fk

*‘\ ) = l.‘
LN ] P
¢ -

Hospitals

(L

Patients

E8

Health
plans

If== i\
| E®
Pharmaceutical
companies

Interoperability

-
- S S G G
-

Providers

© 2022, Amazon Web Services, Inc. or its Affiliates. aWS, healthca re



FHIR APIs & FHIR Resources#E#il

Sl A
Rl Q
Q.‘E&ﬁ/ﬂ/ﬁ—_ﬁiﬂ

Amazon
“ g SageMaker

Structured & Create AP hoidind Search AP
unstructured data : Tag and Index
in FHIR format*  ———  pqate AP FHIR v4 resource Read APl —> /?/ll AQ"TaZ! °; |

-~ definitions ——— =
* Use an Amazon :
Healthlake connector Delete AP Medical NLP Export AP
partner to convert o). 3" party
data to FHIR SR E R = applications

)

aWS healthcare

© 2022, Amazon Web Services, Inc. or its Affiliates.
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* Import

« FHIR{ZZEAPI

Bucket with
objects

REST

= -G &
Client Internet Amazon Simple
Storage Service (S3)
IR1E avr kB 5l

reate POST ) —R%z=&89 5 |{{API_URL}}/Patient
ead GET )V —XZ&W#59 5 | {{API_URL}}/Patient/
pdate PUT )V —RZ=HE5$9 % |{{API_URL}}/Patient/
elete DELETE ) —XZHIRT 5 | {{API_URL}}/Patient/
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—\\
L —— Response body
\ Only 10 results are displayed per page. Clicking "Next page" will take you to the next 10 results. To see the previous results, you will need to click "Run query" again to

refresh.

Copy

{
"resourceType": "Bundle",
"type": "searchset",
"entry": [
{
"resource": {
"code": {
"coding": [

 StorelL f=7T—%4 [ZQuery

Ooo~NOOUVTLPHAWNPE

Amazon HealthLake X Run query i

"code": "3A015000002327101",

Data Stores "display": "7 J 7 = > (ALB)"
Query settings ; }

Run query Search your Data Store using FHIR format. }
’

"effectiveDateTime": "2015-11-01T12:35:00.000Z",
"meta": {

"lastUpdated": "2021-02-14T08:26:48.866Z"
}’

https://healthlake.us-east-1.amazonaws.com/datastore/a107e878936f541357704d07e82d930 "subject": { .
de=3A01 2327101 "reference": "Patient/73dd164a-5641-4f15-bf53-d@b5c594af13"
code=3A01500000232710 1,

"id": "2af7cb6d-5811-47e7-b5e0-57630ffced46",
Data Store ID "resourceType": "Observation",

"status": "final",
a107e878936f541357704d07e82d9300 "valueQuantity": {

myEmptyDataStore "unit": "g/dL",

"value": 5.3

3

Query string

Query type Resource type }

Search Observation

Search parameters info

Search parameter Value - optional

Q code X Q. 3A015000002327101 X

Add new search parameter

You can add 49 more parameters.

aWS healthcare
) S




T — 5 R

» HealthLake TCUNE L/-FHIRRAZ IV R/R— L. T—2 A2 0T %
EBZET, BIW—ILIZKBA[RIENITZA S

Amazon Amazon AWS Glue

HealthLake  AwS Glue  QuickSight SR LT 7 A LOMEEM@IFL. 7—4
HhAOT%#ERT 59 —EX
Amazon Athena

S3EICRTELI=T 7 A4 JLICSQLEZEITAIEEIZ T 5
H—EX

-

d% Amazon QuickSight
T—APWETBE=OH0DBIY—)L, TT5y—
a3 UADEHIAH E A[EE

+ © @ ; . . =3 M A
fhir_observat l )
B EERY POMEY E i obserbation anabvels LR ERl #5  AWST..

I

F-5EYh " 4 —EYz

AI I I a Z O n EL fhir_observation v
IN-718% fi
Athena o [zoaress o
y—h1

Q category

y—h2 Vv +
Qa code

RF

£&? AoV k ofid __lisplayname i &% LA—ROAT > b
PLAYNAME -

(AL —2+F7—=5H50OD)

Amazon S3

a e
a e
a i
a s
a
Q re
a st
a s

Q subjectvalue

EYa7ZILI17

£ 0 Q= il

A7 el




AmaZO n H ea lth La ke 0) : X I‘ https://aws.amazon.com/jp/healthlake/pricing/

« Y—EXFIAICIKELI=EE T, ZOHFHDOAETIZFI$195/8
10GBZ8BZ AT —42AML—UEICH L TEME£($0.25/GB)

Amazon HealthLake component Pricing Billing Unit Details

Data import Free

Data Store $0.27 Per hour Includes first 10 GB of data storage across Data Stores

Additional data storage after 10 GB $0.25 Per GB, per month

71GBDT—AR2 %A i R— LT, 30BEBBREL=y—X
0.27/hour x 24hours x 30days=$194.40 10GBZE TIXEE#E

15GBDT—43 %A iR—FL T, 30BEIRELI=5—X

0.27/hour x 24hours x 30days + 0.25/GB x 5GB =$195.65
AWS healthcare
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Amazon HealthLake® ') —< 3 > L HREETSE

c BEHRODT—/ O0—FIZEDHELZEEANDBE

Amazon HealthLake

X RE T—A0HE
FHIR/A\—< 3 > R4

)—o3ay N.Virginia, Ohio, Oregon
) 1) — A5 H—EX

WREETE (LGB R— X)) 7ZL

EF W b AWS Credential
SIMb A Vik— b HY(Earyy—IL, CL)

NILODTHYRAHR—F HY(E3Y—IL, CLI)

*Implementation Guide

HL7 FHIRDILAE 71T 5 = D1+ QWS healthcare
US Core*°JP CoreZEMNESE ~—"



Amazon HealthLake & FHIR WorksEE £

c BEHRODT—/ O0—FIZEDHELZEEANDBE

Amazon HealthLake FHIR Works on AWS
X RE T—3 D& TITVRREE/ T2 RWE
FHIR/A\— 3 > R4 R4, STU3
)—o 3 N.Virginia, Ohio, Oregon HREOEENDY—2a Y
1) 1) — X FZRE H—E X JYl)ai—o 32
WRERTE (LGUAR— kX)) 7L &Y
A E AWS Credential OAuth2.0
S3hbA Uik—k Hl(a>ryv—IL, CLI FL
NILYDITYRKR—F HY(@2V—IL, CLI) & Y (FHIR API)

*Implementation Guide

HL7 FHIRDILAE 71T 5 = D1+ QWS healthcare
US Core*°JP CoreZEMNESE ~—"



FHIR Works on AWS ~+ 5—2D®FHIRY ) 12— 3~

¢ YH—Y FGRAWSOY—ERDBEAEHE T, Y—EXE

AL TERERBE A A EE

k. BEINFE-AWSH—E XD F

 FHIR Works® F) A 34

IHENRKET S

-
.

o HBIZHARAAT., TCICFIAWEEITAAWSY ) a—S 3 Y

AWS Cloud

- P

use S3 pre-signed URL <«—— Save data files
o
o

Amazon Simple Storage
ervice

ST

g tp gnedS3URL

&_m ke FHIR reque ‘_‘_’m_'ﬁpw ‘—>m lrul damuéadf”

Amazon API| AWS Lambda
Gateway

search Lrut ed
log VS‘""°9 FHIR re

t authenucauon—.—> r rrin vaa
Amazon Cognito Amaz CloudWatch Amazon Elasticsearc! h
ervice

https://aws.amazon.com/jp/solutions/implementations/fhir-works-on-aws/

AWS TEIfE9 % FHIR

N—23> 400
U)—XH:2021 £ 11 A
YERE: AWS

R#|O T 7O K™ 20 9 32045

FEIXANE
Yy—21—K &
CloudFormation 7> 7L —hk & CFI’]EE}]I

REH1C RERT

AWS >V =)L TEHT %

AWS IQ TFR/\—hTTF7O19 3

aWS healthcare
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https://aws.amazon.com/jp/solutions/implementations/fhir-works-on-aws/

resource-dev

L 1=

FHIR Works on AWSMDDB

¢ EETEREHAENOSQLD KF¥x 1 A > +EDB

DY +— ¥ —E XDynamoDB

MU%

XhYYy IR

F7ovay v

AF ¥ >: [7—7 )] resource-dev: id. vid A

[7—7)L] resource-dev: id. vid v BN

© 71I)LY—DEM
id
61a733a1-5c96-4c0e-95ff-5¢f3783a1cfd
73dd164a-5641-4f15-bf53-d0b5c594af13
21daba2f-9e7f-4f25-a214-4004c9aee30e
22d6c623-85d7-4ef7-b33b-46019b8e332f
495bd6c5-ff7e-45a1-9489-f6277acc2979
4cbfc139-0d5d-44ec-9df3-00c7d371b374
614dfcd3-64db-4c16-be3a-1c46ad06b0c6
a62d5dad-f56a-4691-a8e1-f2233711b8c2

705d3bd7-b857-4c32-8ac2-47ae129b3586

FrNIT—

1TV IR

Ja—-I\IL7—7

documentStatus lockEndTs

AVAILABLE

AVAILABLE

AVAILABLE

AVAILABLE

AVAILABLE

AVAILABLE

AVAILABLE

AVAILABLE

AVAILABLE

1612748467798

1612757246036

1612757247316

1612757247130

1612748468536

1612757246796

1612748468371

1612748468154

1613202800996

meta

{ "lastUpdated"
{ "lastUpdated"
{ "lastUpdated"
{ "lastUpdated"
{ "lastUpdated"
{ "lastUpdated"
{ "lastUpdated"
{ "lastUpdated"

{ "lastUpdated"

NyI7y7 | BEEOIVYAE

ol B
B ;
T8 -F
oS
SLF
55 ;
{8 ;
55 ;

{"S" ¢

cUH— | PoERO

"2021-02-08T01:41:07.798Z2" }, "versionld"
"2021-02-08T04:07:26.035Z" }, "versionld"
"2021-02-08T04:07:27.316Z" }, "versionld"
"2021-02-08T04:07:27.130Z" }, "versionld"
"2021-02-08T01:41:08.535Z" }, "versionld"
"2021-02-08T04:07:26.796Z" }, "versionld"
"2021-02-08T01:41:08.371Z" }, "versionld"
"2021-02-08T01:41:08.154Z" }, "versionld"

"2021-02-13T07:53:20.995Z" }, "versionld"

)
L+
[+
L+
[+
4]
)
L+
[+
[+
[+
L+
[+
+
(4]

{"S" ...
(76
: (S
(56",
{"S" ...
(767
(75"
(967,

{"S" ...

code String : 3A015000002327101
display String : 7JL 73> (ALB)
documentStatus String : AVAILABLE
effectiveDateTime String : 2015-11-01T12:35:00.000Z
id String : 21da5a2f-9e7f-4f25-a214-4004c9aee30e
lockEndTs Number: 1612757247316
meta Map {2}
resourceType String : Observation
status String : final
subject Map {1}
reference String : Patient/73dd164a-5641-4f15-bf53-d0b5c594af13
valueQuantity Map {2}
unit  String : g/dL
value Number: 5.3

vid  Strina: 1

resourceType @
Patient

Patient
Observation
Observation
Observation
Observation
Observation

Observation

aWS healthcare
N
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Update : SMART on FHIR

7 SMART authorization and resource retrieval &

7.1 SMART authorization sequence &

EHR Authz Server

SMARTIZR O— T %#H1R—
M F9, A—HF—T&IZFHEATRY
CEZRAHNNAREL ) Y —RE

N RETETFET., TOHE., #RE

o e 0)73 NI —F—[FHEZEDF L

POST https://{token url}

Issue new token with context:

grant_type=authorization_code&code=123&... IJ \/ Z '— 7 7 t Z -t\\ % f\ < 7‘\
N T d~ d~
nticate a
if confidential clien L) ::ﬂ—
o~ (o]
{
"access_token":"secret-token-xyz"

‘priroon | 5l . EEREEHATEEE DPatient
EAllergyZxEHAHM, EZAHL LY

EHR Authz Server

aWS healthcare

\-/‘7



Update : Implementation Guide

« FHIRIEZFEIE T, FIRABICL 520%DIRZHELFT . FIRAIE. UY—R
DEMPEMEDIEM, APIZ LK SBEREFHZEMTETEI, I.GIZA]-7=JSON
BRXDERTFE T 74 )L CHEERIBET Y,

US Core
JP Core

Original Extension

aWS healthcare

© 2022, Amazon Web Services, Inc. or its Affiliates.
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Update : Multi tenancy support

Single tenancy Multi tenancy

aWS healthcare
v7

© 2022, Amazon Web Services, Inc. or its Affiliates.



FHIR Works#$BEE 3k

FHIR WorkslZA — T Y —XD =6, UTIL1I—F—DERHI SHEEEHLEE

L TLV3

3

EIFEDTYTT—FEERDODAUN—LOBHEET, BAD/N/OY k
A—YHhoDERZEZEH LIS ET, EHLTLES

ZROMRE L BADI—FLOEEOTLADELRETEES
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FHIR Works on AWSD 1 X |

https://docs.aws.amazon.com/solutions/latest/fhir-works-on-aws/cost.html

o« Y—EXFAICIE L=EET. $93$142/BDIBAIXF$5/

Cost per month

This solution uses the following resources that are billed on a monthly basis.

AWS service Quantity

Amazon API Gateway 500 requests per day

Amazon DynamoDB 10GB of storage and 250 read and 250 write
requests per day

Amazon Simple Storage Service 1 TB of storage; 5 reads and 5 writes per day
(Amazon S3)

AWS Key Management Service 4 customer master keys and 500 $4.05
(AWS KMS) cryptographic operations per day

AWS Lambda 500 Lambda invocations per day $0.16

Amazon Cognito 1,000 monthly active users No cost

aWS healthcare

Total monthly cost: $141.47 - =



https://docs.aws.amazon.com/solutions/latest/fhir-works-on-aws/cost.html
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HL7v2-FHIRZ . DI =

« HL7V2 OULA v t+—¥ (BEERR#&EEFEE) ZHL7 FHIRMPatient
Resource (82%) & Observation Resource (#i%2) (ZZ#iL T. FHIR
Works on AWSIZEET A7 T r—>arEad o JILEEZqgitiIca
5

HL7v2 OUL HL7 FHIR R4

“

J]flli&*ﬁﬁﬁ%%

HL7v2-FHIRZE#(H > T)IL)

S TR AWS healthcare
https://qgithub.com/Masazl/fhir-java-lambda/tree/v0.9.0 =



https://github.com/MasazI/fhir-java-lambda/tree/v0.9.0

v2 Message & FHIR ResourceE#D 7 —F T F v X

e OULAYE—DZEMLEFHIR WorksNEIET A7 —X T F v

S

Amazon Simple
Storage Service (S3)

- ;._—.é_lﬂ

1. S3@input 7 + LA M B0ULA v E— D FHAAD _
2. HAPNV2 & fELVOUL A v £ — L& /8—RF % Amazon Cognito
3. Wh7B 7 4 — )L K ZPatient & Observation|Z< v 79 %

5.CognitoM 7V R =0 U %HES

$/>

\ 6. APl GWI|ZPatientZPOST9 % 2 []:/D

7. APl GW[ZObservation#POSTd 5%

AWS Lambda Amazon APl Gateway

4. S3Moutput 7 #+ JLF [ZPatient & ObservationZ £ &AL

8. HealthLake T |

I, TR S @
<

Amazon Simple
Storage Service (S3)

aWS healthcare
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HL7 OUL Message

| Segment | Meaning | Usage | Card. | HL7 chapter
s 7 L e gk s [ Mewsmedr R o |2
* OULMR22A v t—Y (MMBRBREHRR I i N - I I

"o | raetaemenion | R [y |3
[ ovsmeen  w [ew |
I s R I S T R
T [ewstea | [ |
T [ eeamewtes |

[ [ mowmoen | ® e |
T S S N A
(0907 | Oveorwton et | 0|0 |
(52001 | Commermormion |0 |0 | B
[ —omomewn  |® |wn |
“om | Oveosonree [ | 4
[ oxc | Common Ot o onepecimeny | & | 1) |4

MSH|A~¥&|OFALIS|IHE-JAOF|OPAHIS|IHE-JAOP|20151101131032||OULAR22~A0UL_R22|20151101131032|P |2.5||||||~ISO IR87]|ISO 2022-1994
PID|||0001000052ANAAP]||B&ERAARERAAAAALAI||19630926|M|||A A2 105-0004 M HATR R ERERX #1182 TH 5 & 5 5 ||"PRNAPHAAAAAAAAN)Z-3506-8010
PV1]|O|01AAAAAC
SPM|1]00076787001&&000767870017220151101000001&&11010001001|[023~1m;E”JC10|[|IIII111201511011200]20151101131032]|||[[]]001~2 % - A {EZA99C01
OBX|1|NM|3A016000002327102~A/G E£~JC10||1.7]]1.2-2.0||||F||R|20151101123500|01~$%Efi1299S01|||]20151101123500

OBX|2|NM|3A010000002327101M&4 > 784 (TP)~JC10]|7.2]1~g/dLA99U01|6.70-8.3]|||F||R|20151101123500]|01/#Em1299501||||20151101123500
OBX|3|NM|3A01500000232710127 JL 7 = > (ALB)~JC10]|4.9]17g/dLA99U01|3.7-5.5]|||F||R|20151101123500|01/#xEf1499501]|||20151101123500
OBR|1|ord0001|20151101000001|E002A 4 1L A4 EAJHSIOB0003|||201511011200|([]|[[]]0001A K4 & A K5 & ZAAANANLAAAAA|[]]][20151101131032]||F
ORC|SC|ord0001|||CM[][|20151101132040]||[0001~ K4 & A K4 B ZAAAAAALAANAN[QTAAAAAC] (][0 TARFEA99ROT||ITITTTTIO

TQ11|||]l|]20151101||R

aWS healthcare
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PID Segment + OBX Segment

« PIDEJ A2 MEFEBANEBHR)EOBXET AV MEEHKRIBR)

MSH [Message Header MSH|A~¥&|OFALIS|IHE-JAOF|OPAHIS|IHE-JAOP|20151101131032||OULAR22A0UL_R22|20151101131032|P|2.5||||||~ISO IR87||ISO 2022-1994
PID  |Patient Identification _ |PID|[J0001000999AAAAPI[|BEERAAERAAMAAALAL[19630926|M||AAAA105-0004A N HA SR BB R Fi1E2 T B5 &5 2||"PRNAPHAAAAAAAN)3-3506-8010

PV1 [Patient Visit PV1]|O]01AAAAC

SPM [Specimen Information  [SPM|1]00076787001&&00076787001420151101000001&&11010001001]]023~ 1n:5~JC10][|]1]1111111201511011200]20151101131032||]||]]]|001 A% - 44k 5:299C01
OBX [Observation Result  |OBX|1]NM|3A016000002327102”A/G ttAJC10]|1.7]]1.2-2.0][]|F]IR[20151101123500]01$Ef 1 299501][][20151101123500

| | |oBX|2INM|3A0100000023271017 44>/ (TP)AJC10]|7.2|12g/dLA99U01]6.70-8.3]|||F||R|20151101123500]01 4% 1 299501]]|]20151101123500

| | |oBX|3INM|3A01500000232710127)LJ=>(ALB)*JC10]|4.9]17g/dLA99U01|3.7-5.5]|||F]|R]20151101123500]01 54 1 ~99501][]|20151101123500

HL7 Attribute Table — OBX — Observation/Result

HL7 Attribute Table - PID - Patient Identification m---
m--- Set D - OBX

00104 | Set D - PID sallls Ppe
00105 | Patient ID

00106 | Patient Identifier List
00107 | Alternate Patient ID - PID
00108 | Patient Name

00109 | Mother's Maiden Name
00110 | Date/Time of Birth

00111 | Administrative Sex
00112 | Patient Alias

00113 | Race

00114 | Patient Address

00115 | County Code

Observation Identifier
Observation Sub-ID
Observation Value

20 CX

OO0 xO O

20

Units

References Range
Abnormal Flags
Probability

Nature of Abnormal Test

© 00 N O O WN -

Observation Result Status
Effective Date of Reference Range

o
B
R
B
R
o
(0]
o}
B
(0]
o
B

User Defined Access Checks

OO0OO0O>XmMOOOOOo

Date/Time of the Observation

aWS healthcare
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Fields of PID

- BHID, BFA. £EFRAH. %5l

MSH [Message Header MSH|A~¥&|OFALIS|IHE-JAOF|OPAHIS|IHE-JAOP|20151101131032||OULAR22A0UL_R22|20151101131032|P|2.5/|||||~ISO IR87||ISO 2022-1994

PID [Patient Identification  [PID|[J0001000999AAAPI|[BEERAAEBAAAAALAL 19630926 |M|||AAAA105-0004 A HA SR SR ERERX #7182 T B5 &5 2||"PRNAPHAAAAAAAAQ3-3506-8010

atlent Visit PV1||O|0T1AANAAC
SPM|1|00076787001&&00076787001’\20151101000001&&11010001001||023"[m,%5"JC10|||||||||||||201511011200|20151101131032|||||||||OO1A,-|< 4412199C01
bservatlon Result OBX|1|NM|3A016000002327102~A/GgtAJC10]|1.7]|1.2-2.0]|[|F||[R|20151101123500]01A%:Ef 1 ~99501][|20151101123500
OBX|2|NM|3AO10000002327101 NBAIRH(TP)AICT0]]7.2]12g/dLA99U01|6.70-8.3]|||F]IR|20151101123500]01 45547 1 299501]]]|20151101123500

| |oBX|3INM|3A01500000232710127)L, 73k (ALB)*JC10||4.9]17g/dL~A99U01|3.7-5.5]|||F]|R]20151101123500|01 £ 1 ~99501|[]|20151101123500

o ] exampler ]
| |5 |PatientName  XPN [ERERAKEBANAAALAL |
| 7 |pate/TimeofBirth 1S  J19630926 |
8 |AdministrativeSex s . Mm |

aWS healthcare
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Fields of OBX

- REE, REO—F., REE. B, RENKE. REHR

MSH [Message Header MSH|A~¥&|OFALIS|IHE-JAOF|OPAHIS|IHE-JAOP|20151101131032||OULAR22A0UL_R22|20151101131032|P|2.5|||||~1SO IR87|[ISO 2022-1994

Patient Identification  |PID||J0001000999AMAP||[BEERAAERAMANALAL[19630926|M|||AA A 105-0004 N HASR SR EREX 482 T B 5 &5 =||"PRNAPHANAAAANQ3Z-3506-8010

atlent Visit PV1||O]01AANAAC

SPM [Specimen Information  [SPM|1]00076787001&&00076787001420151101000001&&11010001001]]023~ 1n:5~JC10][|]1]1111111201511011200]20151101131032||]||]]]|001 A% - 44k 5:299C01
bservatlon Result OBX|1|NM|3A016000Q02327102A/G tt~JC10||1.7]|1.2-2.0|[|[F||R|20151101123500[01 %k 1 A99501]|[|20151101123500

-_ BX|2|NM|3A01000000R327101° 484>/ ¢H(TP)AJC1QII7.2]12g/dLA99U01|6.70-8.3]|||F]IR|20151101123500]01 554 1 299501]|]|20151101123500
| |0BX|3|NM|3A015000002%271017 7). J=>(ALB)JC10[[Mgl17g/dLA99U01|3.7-5.5]|||F]|RI20151101123500]01 £ 1 299501|[]]20151101123500

- | lexamplel  |lexample2  |example3 |
OBX |2 |valveType B NM NN N~
| [3  |[Observation Identifier =~ |[CWE [3A016000002327102*A/G t.AJC10 3A010000002327101" 3% 284 (TP)NJC10  [3A01500000232710147 )L T = 2 (ALB)AJC10

| |5 [Observationvalve  |vares 17 {2 449 ]
-__
| 11 [Observation ResuttStatus | JF ~F F
| [14  |Date/Time of the Observation [TS  [20151101123500 2015110112350 2015110112350 |

aWS healthcare
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FHIR~ (D Mapping

« EEEMIEFLI-FETZEFHIRRAIZEEET B

ya
Ql

---»ﬁ-ﬁ

HL7 v2 message HL7 FHIR R4

AWS healthcare

© 2022, Amazon Web Services, Inc. or its Affiliates.
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Patient Resource

e Patient(JSON)~MDELE

I N N et
ID [3 |Patient Identifier List
8 __AdministratveSex s .M

"resourceType" : "Patient",

// from Resource: id, meta, implicitRules, and language

// from DomainResource: text, contained, extension, and modifierExtension
"identifier" : [{ Identifier }], // An identifier for this patient
"active" : <boolean>, // Whether this patient's record is in active use
"name" : [{ HumanName }], // A name associated with the patient

"telecom" : [{ ContactPoint }], // A contact detail for the individual
"gender" : "<code>", // male | female | other | unknown

"birthDate" : "<date>", // The date of birth for the individual

aWS healthcare
) S



Observation Resource

e Observation(JSON)~MDE&5E

- | |  lexamplet 0000 lexample2 0000000 | jexampes 0000000

OBX [2  |Value Type o N~ N~ N~ ]
| [3  |Observation Identifier CWE [3A016000002327102°A/G A [13A0100000023271017 84 /3% (TP)AJC10/  [3A01

| |5 |Observafionvalve ~ ares t7 0 g2 0000000000000 |

000232710127 JL 7 £ > (ALB)"JC10

49
6 fnits 0 jowe | 0 |["g/dL"99U01 __[1%g/dL"99U01
| |11 [ObservationResultStatws (WO F W | F
| [14  |Date/Time of the Observation [TS  |20151101123500 [20151101123500 - [20151101123500

"resourceType" : "Observation",

// from Resource: id, meta, implicitRules, and language

// from DomainResource: text, contained, extension, and modifierExtension

"identifier" : [{ Identifier }], // Business Identifier for observation

"basedOn" : [{ Reference(CarePlan|DeviceRequest|ImmunizationRecommendationl

MedicationRequest|NutritionOrder|ServiceRequest) }], // Fulfills plan, proposal or order

"part0f" : [{ Reference(MedicationAdministration|MedicationDispensel

MedicationStatement|Procedure|Immunizationl|ImagingStudy) }], // Part of referenced event

"status" : "<code>", // R! registered | preliminary | final | amended +

"category" : [{ CodeableConcept }], // Classification of type of observation

"code" : { CodeableConcept }, // R! Type of observation (code / type)

"subject" : { Reference(Patient|Group|DevicellLocation) }, // Who and/or what the observati
s about

"focus" : [{ Reference(Any) }], // What the observation is about, when it is not about the
ject of record

"encounter" : { Reference(Encounter) }, // Healthcare event during which this observation
ade

// effective[x]: Clinically relevant time/time-period for observation. One of these 4:
"effectiveDateTime" : "<dateTime>",

"effectivePeriod" : { Period },

"effectiveTiming" : { Timing },

"effectivelnstant" : "<instant>",

"issued" : "<instant>", // Date/Time this version was made available

"performer" : [{ Reference(Practitioner|PractitionerRolel|Organization|
CareTeam|Patient |RelatedPerson) }], // Who is responsible for the observation

// value[x]: Actual result. One of these 11:

"valueQuantity" : { Quantity },
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Amazon HealthLake & FHIR Workstb®: (Fi8)
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HL7 FHIR R4 https://www.hl7.org/fhir/

FHIR Works on AWS D Z#24t https://aws.amazon.com/jp/about-aws/whats-
new/2020/12/introducing-fhir-works-on-aws/

FHIR Works on AWS https://aws.amazon.com/jp/solutions/implementat
ions/fhir-works-on-aws/

fhir-works-on-aws-deployment https://github.com/awslabs/fhir-works-on-aws-
deployment

fhir-works-on-aws-ui https://qgithub.com/awslabs/fhir-works-on-aws-ui

Amazon HealthLake https://aws.amazon.com/jp/healthlake/

HL7 FHIR JP Core E£% H 4 ~ <Draft Ver.1> https://ipfhir.ijp/ipcoreV1/FHIRJP.html

ADDEENEDFHIREE L4k https://std.ipfhir.jp/

FHIR to CDISC I.G https://www.cdisc.org/standards/real-world-
data/fhir-cdisc-joint-mapping-implementation-
quide-v1-0

HL7v2-FHIRZE# (Y > T ILEE) https://qithub.com/Masazl/fhir-java-
lambda/tree/v0.9.0
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