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HL7 £ FHIR

e HL7&
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HL7 D ERERE R4

« HL/v2 messaging., HL7v3 messaging, HL7/

CDA. HL7 FHIR RAAMRREIIFARHE — _—
(HL7v2/v3lEMessaging Standard T FHIRIZ

Resource T jll & %)

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

MSHIA¥&IOFALISIIHE-JAOFIOPAHISIIHE-JAOPI201511011310
PIDIII0001000052 AP ERERAKERAMAALAILY > 2 3 AT O
PVIQI0] MOANC
SPMI1100076787001&&00076787001/20151101000001&&1101(
OBXI1INMI3A0160000023271027A/G tbAJC10I11.7111.2-2.0111IFII

xmlns:voc="urn:hl7-org:v3/voc" xmlns:sdtc="urn:hl7-org:sdtc"> "resourceType": "Observation",
<realmCode code="US"/>

<typeld extension="POCD_HD0Q0Q40Q" root="2.16,840,1,113883.1.3"/>
<!-— US Realm Header ID--> "code":{
<templateId root="2.16.840.1.113883.10.20.22.1.1" extension="2015-08-01"/> "coding":[
<templateld root="2.16.840.1.113883.10.20.22.1.1"/> {
<!-— CCD template ID——> . . .
<templateld root="2.16.840.1.113883.10.20.22.1.2" extension="2015-08-01"/> code": "3A015000002327101 ’
<templateId root="2.16.840.1.113883.10.20.22.1.2"/> "display": "7 JL7 X >/ (ALB)"

"status": "final",

OBXI2INMI3A010000002327101M8 % > /X7 (TP)AJC10I117.2117g
OBXI3INMI3A015000002327101A7 L7 = >/ (ALB)AJC10114.9117¢
OBRI1lord00011201511010000011E0/Users/hiroykub/Documents
ORCISClord000111ICMII1201511011320401110001A K 7 Y AR &
TQ1111111201511011IR

<!-- 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
<!—-— Title of this document --> }’
<title>170.315_b1_toc_gold_sample2 test data</title> "subject": {

"reference": "Patient/61a733a1-5¢c96-4c0e-95ff-5cf3783a1cfd"
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HL7{RZED EE

[E B L TULVHHL7v2]
HL7v2 messaging(d30FDEENH Y . BEBERFRK. BEA —F—. BB IAE.
X EEFOERFHRZHKL. EEKS ’Ci& LTLV%

[HLZVv3~ERET D EE)]
Web3 fff(HTTP/HTTPS)IC &K A@EIE. UMLETY VS, ATy rigm7AaY

53 VI EENES,
HE &N

HL7v3 messagingh?

[HL7Zv3 DR E /I 7% FI ]

X2 )T EHZERIC. v2OEBKRSZHHE LT

VIIFREZBICETILEEAS ELI=CE, 2EFEMA LS ELI=CE. HEFOO
EA—FNEEEHDOA R B(SSL/SOAP/XML-RPO)ZERHIZH Tt v FOCDAF|H
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HL7v2/v3 Messaging® &

T/ YDA vE—UFE

[BEFEERMKFE] . [ERREE&RE tL\’B*ﬁ‘E’GO))“‘Jt—?E%’G%éf:
&);5 \7(2}53l2f7£ LAV TEEEEKRTE] (& TEBEREEERE] hoMBICHRRT 5
L2NED™ND Tz

HL7¥: B MAPIZE
HL7v2 TIXER7RZH & HlfH1 0 — FDERIRIC K 2B DAPIEE, HL7V3IE A vt —
T BEDOWSDL(WebHY—E X EEB)IZHE o F=ERIDAPIEZEIKRD b b

= A

EFBDXFFEIED X I
HL7v2(2.01%1987 %)% Unicode(1.01F£19914) LIFTNDT=6. #lFHa— FIZT &K BAX

- FAEXT IR O 5, UnicodeZEL BEBEDO-HZEZ 5N . HL7V3IE

—+ 1~
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HL7 FHIRIZ &k A iR

(BEBED S R T LhANDEE L Z 2 A
BEIRDHL7V2PCDAZS T CEMRT H5ELD TIXZALY
Web-basedDAPIMHELFT L LV\EE, TFHIRZ#ET 5

\ Y

<

ﬂjimmhjl;é% AIRETE DR ZR

?Chtniyxﬁmﬁﬁﬂﬁ

HL7v?2 | IWAVES HL7 FHIR R4
30% 70% 100% 8350?/0 20%
RE Y5k B 1R I

\_

© 2021, Amazon Web Services, Inc. or its Affiliates.
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FHIRY YV —ZX DA EDE

Reference THID ) V—X L8NS
EIICHRBEICETREINATINS

.« JY—REMABOETHALERERERT o=
CEMNTESL f%mw o . e

L 2) identifier e Identifier

i 4 basedOn = Reference(CarePlan |
i ImmunizationRecommendation

BA REBR

| MedicationRequest |

E1g | e
- Patient <«—— Observation Gk IS

> Media 7)) category as CodeableConcept
4 BERIRE J |

) code . CodeableConcept

4 subject & Reference(Patient | Group |
i Device | Location
i [4 encounter z i Reference(Encounter)

La] effective[x]

ImageStudy

effectiveDateTime dateTime
. ) effectivePeriod Period
DEV|ce i issued 2 % instant

Diagnostic
i~ 4 performer 2 o Reference(Practitioner |
RepOrt PractitionerRole | Organization

| CareTeam)

resultsIinterpreter i Reference(Practitioner |
PractitionerRole | Organization
| CareTeam)

% é %%O)Fﬂ{%*ﬁﬁ & l//_l_s_ k~ j‘C_FHlR 1)) —X —Gie L 1’:15[] specimen % Reference(Specimen)

result i Reference(Observation)

imagingStudy v Reference(ImagingStudy)

i e




1) ) —RABDY >

¢« IARTHNYV—XRIZIZEE®DIdAHY., TD)Y—R %

[ZReferencelZFHEZRTET 5
RERE |

{ =

Patient

% |

>

identifier
name
gender
birthdate
address

Observation

code

effective

value

status

subject : reference

T — 3 R— X MDPrimary key & Foreign key
DA A—TIZ3H LN

Z 8

=/ i

ERCYE =)

Lg—

DiagnosticReport

KBV —ADREREFITATZEZRLTIEVEEA

result
performer
status

subject : reference

imagingStudy : reference

3
ImageStudy
code
name
gender
birthdate

subject : reference

XPatient®DIdentifierl B &IDTY A, FidITAMEERADXFSIITY
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FHIR!) ¥ —X Dl

* Patient!) V—X

. D d
"value": "0123456789"

""gender": "female",
"birthDate": "2015-05-01",
"name": [
{
"given": [
"Dorene845"
|

"use": "official",
"family": "Fadel536"
Y
1,
"address": [
{
"country": "US",
"city": "Middleborough",
"line": [

]

’
"state": "Massachusetts"
}

"644 West Club Unit 69"

1,
"telecom": [
{
"system": "phone",
"use": "home",
"value": "555-263-8561"

1)) — R A3 A T=Patient

1)) — X EHID=20a70ecf-c423-4318-82¢3-40542074d6a8

2&|D=0123456789

BERM

T4 Bl =2z 1%

£ A H=2015-05-01

4% =Dorene845

#=Fadel536

{¥Fr=644 West Club Unit 69,
Middleborough
Massachusetts, US

B E=555-263-8561
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FHIR! ¥ — X DE4E

* FHIR Repository® ') ¥ — X [ZHTTP/HTTPSORESTful APIZ S L T7 Y
XI5

iR1E av vk | EIR il
reate POST )V —Rz=&8x9 5 |{{API_URL}}/Patient
ead GET )V —X W59 5 | {{API_URL}}/Patient/
pdate PUT )V —Rz=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 DRE

* FHIR RepositoryD &R [ZHTTP/HTTPS®D
RESTful API®D IZB |8 TCRET S S

< C @ © & hapifhirorg/baseR4Patient?identifier=JP123456789

Response Headers

BRE aAa<w> R | e /Patient?identifier=JP123456789 &%

BEZ THEREY S GET {{API_URL}}/Patient?gender=male Responss Body

}I
"type": "searchset,

BEE THRET % GET {{API_URL}}/Patient?identifier=12345 Web75“7 T*‘%ﬁ“

WO wWwN -

BREKRZ THRET S | GET {{API_URL}}/Observation?code=3A015 ooy,
RERRZ THRET S GET {{API_URL}}/Observation?subject= relation et Ep———

}

'
"entry": [

"fullUrl"f "http://ha nvalue": "JP1 23456789"

"resource":
». Q o

g )

Client FHIR Repository R 'active': true,
astUpdated": ":
SeieeN "name": [ {
%%é%%lDf@?ﬁ?j—é gc’de[( n n, n s e 1IN
- : > R "use: "official",
BUTLEEEERIDERT Bestcaian family": "Suzuki",
ey "display": "adm{ w. [ n o
BREHRLEEOEHDTHRT 5 L givent: [ Flchiro],
> "stai.:us": jer
ZETRERBRRZRY
< ---------------------------- "_"Ldentifier": k!

"value": "JP1234
} 1.

"active": true,
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FHIR Works on AWS & (& F—T2V—R : FARERIT

+ YA —Y FRAWSH—E X ZH#AH &1 1=FHIR Repository T, #—7
;‘/—2'61%5&767':&)0)}(7 T rEY—ROA—FEHEITRTLABES
Ty

* FHIR WorksDF|FHITER., #BEIN-AWSH—EXDF|RIZx L TH
ENFEET S

e HEIZHEAIRAAT., T CIZFIAWEETFAAWSY ) a— 3 Y
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FHIR Works on AWS® FBi&

. B#tHY—ERADMEHAH * FHIRO# R FF
Repository

FHIR Works &

on AWS

b aBeliniinliafiala

HL7 FHIR Sl
NEPETIaIG) AWST R T A Y kavy—iL

ZRSF(OAuth2.0) S UNEYINL: 3

FHIR Works
on AWS
RESTful API FHIR Works DBT—7J /L
7oxO45 FHIR Works® Y — X
ix;;g‘d HHIZ{# % 2FHIR RepositoryZ#F 5 .
FEEHNT Z & CFHIREH RS B
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T—xXTU0F v

E X Z#AE 1t TEE L 7-FHIR Repository

AWS DY —

EMEl AWS Cloud

use S3 pre-signed URL

& make FHIR request

———et authentication

Amazon API
Gateway

&2

Amazon Cognito

Amazon Simple Storage
Service

get pre-signed S3 URL
for unstructured data

create, read, update, delete
structured FHIR data

AWS Lambda

| tl | search structured
0g Sysiem 10gS FHIR resources

o0

AWS Key
Management Service

encrypt

DynamoDB write
~ event _l

Amazon DynamoDB

AWS Lambda

store structured \

FHIR data

Y

Amazon CloudWatch

Amazon Elasticsearch
Service

encrypt




AWSHOE Y —E XDEE

EMEl AWS Cloud

« AWSOHY—EXDHAEDHLELDT, Y—ERHEET

use S3 pre-signed URL

& make FHIR request

———et authentication

Amazon API
Gateway

&2

Amazon Cognito

Amazon Simple Storage
Service

get pre-signed S2
for unstructured

create, read, update, delete
structured FHIR data

AWS Lambda

| tl | search structured
0g Sysiem logs FHIR resources

o0

AWS Key
Management Service

encrypt

DynamoDB write
. event _l

Amazon DynamoDB

AWS Lambda

store structured \

FHIR data

V_

Amazon CloudWatch

Amazon Elasticsearch
Service

encrypt




FHIR Works on AWSDIB1E#E £

e AR Ty TIEIFT2005&I1Z1F
FHIR Repositoryh\ iz 9 5

FHIR Works on AWS

Version 2.1.2
Release date: 02/2021
Author: AWS

Estimated deployment time: 20 min

Source Code (%'
CloudFormation template ('

View implementation guide

Launch in the AWS Console

AWSO VY — LEFIRA >

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

MERH - 72 7L — hORE <:::>

O Fr7L—hORRET BTN TTL—RERR FYAF—T7 2 TL— kAR

Fr7L—hOWEE

FUFL—hY—2R
© Amazon S3 URL

Amazon 53 URL

https://s3.amazonaws.com/solutions-reference/fhir-works-on-aws/latest/fhir-works-on-aws template

S3 URL: hteps://s3.ama aws.com/solutions-reference/fhir-works-on-aws/latest/fhir-works-on-aws.template

AT v I DRR

HA TVay

» ATy IRY -
A5y 2 DENSORAL LLBHS SN S
Frotl B3

» O—LIy e

> EMATaY

» AT VDR A T ay

e @

(® The following resource(s) require capabilities: [AWS::1AM::Role]

COTFV7L—rCiE, CHBOAWS PHOY FCEBEMAZLY T4 T4 I PV A% 52 5AEME% D Identity and Access Management
((AM) YY—2Z2RGERTVWET. ChSDOUY—RAZ2E@RIICHERL. ThPhCR/NRABZERESZAZIHNESHBRBLTILEET W, B

St A T DD TR

Fevel B3 || zEeyiofig



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

Postman Collection

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

e FHIR Works TPostmanFE®RESTful APIX 4 1) 7 +cZAEHL TLVA

(POST Patient "\ (POST Binary JPEG h (D)Collectionm™ bR 9 1) T F%EFEIR L.
PUT Patient GET Binary (2DFHIR WorksDEREEEFR = A L.
GET Patient PUT Binary PDF S g s _
DELETE Patient DELETE Binary @Send/‘l'\’)'l WS
GET Patient History Version \GET Binary History Version )

\Search Patient -

POST Patient o00

2 orkspace e ort 5. @ ® F e

ollections
o POST IRL}}/Patient
APls

POST Binary JPEG @ :
— Params| Auth ®| Headers (11) Body ® Pre-req ests Settings
 PostmanlXREST API A MNE |
Environments raw v JSON

puT PUT Binary PDF

~ 3 = DeL DELETE Binary {
\ q " - . 2 "resourceType'": "Patient",
Mock Servers £1 GET Binary History Version 3 " %
ext":
Monito:

~ [ Patient 4 “status": "generated",

GET &
T S

. "div": "<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p></p></div>"
POST Patient

PUT PUT Patient
GET GET Patient

2t DELETE Patient

GET Patient History Version

£1 Search Patient


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

Postman(Z & AREST APIFEUH L

e Postmanh 5 FHIR Works~FHIR APIFET)

POST/GET/PUT/DELETE

‘POSTMAN ‘ | FHIRWbrks
on AWS
EREDH S e
22472k VT Y
» Postmanh 5 fthDFHIR Repository~FHIR APIFEUH L
POST/GET/PUT/DEI:ETE
.POSTMAN fLDFHIR
Repository

aWS healthcare
) S



FHIR Works on AWS®DDB

¢ EETEREHENOSQLD K¥x 1 A2 +EDB

DY +— ¥ —E XDynamoDB

resource-dev LU %

o= =)= ARUYOR Po=I\
Fooay v

AF v 2 [T—7TIl] resource-dev: id. vid A

[7—7L] resource-dev: id. vid 4 A

© 7Ly —DEM
id
61a733a1-5c96-4c0e-95ff-5cf3783a1cfd
73dd164a-5641-4f15-bf53-d0b5c594af13
21daba2f-9e7f-4f25-a214-4004c9aee30e
22d6c623-85d7-4ef7-b33b-46019bBe332f
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

F /T —

1IFVvIR

JO0-n\ILF—=7I

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"

KNwo7v7 BREDAVYAK

s
FR
{"S":
g

{"S":

oA G
{8%z

${"S":

{"'S":

U= || 772X

"2021-02-08T01:41:07.7982" }, "versionid"
"2021-02-08T04:07:26.035Z" }, "versionld"
"2021-02-08T04:07:27.316Z" }, "versionid"
"2021-02-08T04:07:27.130Z" }, "versionld"

"2021-02-08T01:41:08.535Z" }, "versionid"

"2021-02-08T04:07:26.7962" }, "versionld" :

"2021-02-08T01:41:08.3712" }, "versionid"
"2021-02-08T01:41:08.1542" }, "versionld"

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

()
)
O
L
)
)
)
o
L+
L+
[+
L+
L+
)
O

B e
X
s
-

SESY..

(8" ...
% oo

H8

48" .

code String : 3A015000002327101
display String : 7L 7= (ALB)
documentStatus String : AVAILABLE
effectiveDateTime String: 2015-11-01T12:35:00.000Z
id String : 21da5a2f-9e7f-4f25-a214-4004c%aee30e
lockEndTs Number: 1612757247316
meta Map {2}
resourceType String : Observation
status String : final
subject Map {1}
reference String : Patient/73dd164a-5641-4f15-bf53-d0b5c594af13

v 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
) S
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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

OR FZEHZ BTips

This solution uses the following resources that are billed on a monthly basis. 1. Amazon ES 7’& FUINSNS D RA
VRIZRET S
AWS service Quantity 2. Amazon ESORXF+wv 7 ay &
A API Gat 500 t d &Y. Amazon ESZRIFR/BETT 5
mazon atewa requests per da
y quests per day 3. REIE{EH 7R UEFILFHIR Worksd
Amazon DynamoDB T10GB of storage and 250 read and 250 write =z “ AT
e e 3 2y EINTHIEFET S
A Simple St 1 TB of st 5 reads and 5 writ d ﬁﬁg&iwsé.ﬁps
mazon Simple Storage of storage; 5 reads and 5 writes per day . 1. 5F— —_ . I» & .
. T —FEREDBEZE DT T ST
e — o . . TR — 3 > TFHIR Works
ey Management Service customer master keys an cryptographic ’Hﬁ%‘d’ 4

(AWS KMS) operations per day

AWS Lambd 500 Lambda invocati d $0.16 2. Amazon ESZ K Y KEFWM VX &
am d am a Invocations per day . yx‘:%%j—é

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

FHIR Works on AWSDTE 7 17

e Postman 5FHIR Works~MDAPIEUHE L

POST/GET

‘POSTMAN 0 FHIR Works &5

PRIS SRR S

——

» FHIR Works®DynamoDB®D 7 —4 S

Amazon DynamoDB

aWS healthcare
) S
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Amazon HealthLake
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Amazon HealthLake & [ JILT 32— K &R

* HL7 FHIR RAEWNDERT — 2 #R7F - Tt - %K - 79 SHIPPAX
DY —E X

- MFEZTALT, FBEEILLXEZHML. EBEILT S

» DAWSH—E X (Amazon QuickSight. AWS Glue. Amazon
SageMaker) & E#E A HE

Amazon HealthLake

57
e

Hospital Systen\ q

/’/7

/®
&)
=g
Clinical Lab

IN—DZFI1)—2 30T = /
JLEa—HBLA#FZZ{tH =l

Doctor office

Search API

Read API
Lol |

Export AP « Machine Learning
* Analytics Dashboards
« 3Rd party Applications

© 2021, Amazon Web Services, Inc. or its Affiliates.
Data Store



Amazon HealthLake® #8E

Import
FUTLIZADFHIRZ 7 A ILES3IZHITL. — 8BB4 VR—FTT—2ZFAT
=B
Store
&5|Z D[ TFHIRRADHATT—2RFL. EFEDFEHETFHIRY) YV —X &k
TZEH

0 Transform HEEDH
NLP(BAEENIE)ZF LV, DocumentRefernceDIEEEILT—2 AR L T,
FHIR¥AEE E L THEEIELT-T—2 {19 5

* Query
Z2EOFHIR API(CRUD)ICEK 579 R Z=2(H{F1T+5

* Analyze
—fEIT YV AR—FTS3ICTHNT S LT, T—XHEMOEBEBICFIATES

IL

aWS healthcare
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T—RBATGE

 Import

* FHIRTZZEAPI

Bucket with
objects

POSTMAN

m & s,
Client Internet Amazon Simple
Storage Service (S3)
IR1E av vk B 5l

reate POST )V —R%z=&89 5 |{{API_URL}}/Patient
ead GET )V —XZ&W#59 5 | {{API_URL}}/Patient/
pdate PUT )V —RZ=8$9 % |{{API_URL}}/Patient/
elete DELETE ) —XZHIRT S5 | {{API_URL}}/Patient/

aWS healthcare
) S




—\\
T — 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": [
{
"code": "3A015000002327101",
"display": "7 )7 X 2 (ALB)"

 StorelL f=7—% [ZQuery

Lo~NOOWUVMP WN

Amazon HealthLake X Run query i

Data Stores .
Query settings

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

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

"lastUpdated": "2021-02-14T08:26:48.8662"
1,

https://healthlake.us-east-1.amazonaws.com/datastore/a107e878936f541357704d07e82d930) "subject": { )
de=3A015000002327101 "reference": "Patient/73dd164a-5641-4f15-bf53-d@b5c594af13"
coae= }

"id": "2af7cb6d-5811-47e7-b5e@-57630ffced46",
Data Store ID "resourceType": "Observation",

"status": "final",
a107e878936f541357704d07e82d9300 Active o "valueQuantity": {
myEmptyDataStore "unit": "g/dL",
"value": 5.3

}

Query string

Query type Resource type }

Search Observation

Search parameters info

Search parameter Value - optional
Q, code X Q. 3A015000002327101 X Remove

Add new search parameter

You can add 49 more parameters.
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T — 5 R

» HealthLake TTUNE L/-FHIRRAZ IV R;R— L. T—2AH20OT %
EBZET, BIW—ILIZKBAIRIENITZ S

Amazon Amazon AWS Glue

HealthLake  AwS Glue  QuickSight S3LIcEE L= 7 A LOMEERIFL. T—4
hA05%#ERT 59 —EX
Amazon Athena

SZEICERTELI=T 74 ILICSQLEZETR[REIZT S

H—ER
% Amazon QuickSight

T—R3DETH=HDOBIY—IL, 7T 45—
a3 ANDNBHIAA L AIEE

¢ fhir_observat 1 0t
B0 RRRT b S Ll R R®E AWST..

u

R

Amazon

Athena
RF

(AL —2+F7—=5H50OD)

Amazon S3




Amazon HealthLake® OO X k

¢ H— ’\Z*U
FEEN

https://aws.amazon.com/healthlake/pricing/

IICIECLE=RET. RELLET—FEELE7 T SnbdH=EN

» f5l1& LT7GB. 2,000 1) /eI TIE#3$205/ A

« {5l2& L T1TB. 135,000 =Y /BRI TIE£9$509/ 8

Pricing Table

Amazon HealthLake componen

Data import

Data Store

Additional data storage
Additional query capacity
Integrated medical NLP

FHIR data export

Includes first 10 GB of data storage and 3,500 queries per
hour

$0.0010

$0.19
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https://aws.amazon.com/healthlake/pricing/

Amazon HealthLake®DTE<F U #

« Amazon HealthLakeDEE E T H XAH— k

- F— A% F—Ah4A045
_r/v\l T8 2g— | @ 7 A R % s @
E{:‘ &

Amazon HealthLake Amazon S3 AWS Glue Amazon S3

» QuickSightlZ & 257 —4 m[{R1t

hROTETFAIL SQLIZ& 3 :
4 <4

Amazon S3 Amazon Athena Amazon QuickSight
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Amazon HealthLake®) 5%
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HL7v2/ 5 FHIRZ 1 (S5 &)



HL7v2-FHIRZ . DI =

« HL7V2 OULA v t+—¥ (BRR#&EEFEE) ZHL7 FHIRMPatient
Resource (823) & Observation Resource (#i%2) (ZZ#iL T. FHIR
Works on AWSIZEET A7 T r—>a Ead U JILEEZqgitiIca
5

HL7v2 OUL HL7 FHIR R4

)

HL7v2-FHIRZ#(H > TIL)

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



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

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

e OULAYE—DZEMLEFHIR WorksNEIET A7 —X T F v

" =5
S

1.S3Minput 7 # LA B0ULA vy E—DFFHRAHAD _
2. HAPNV2 & fELVOUL A v & — L% /8—RF % Amazon Cognito
Amazon Simple
Storage Service (S3)

3. 787 4 —JL K ZPatient & ObservationlZ< v 79 3
5. CognitoM 7V R F—0U U %&HE5

>

— 6. APl GWIZPatientZPOST9 % q D(/D

- 7. APl GW[ZObservation#POSTd 5%

AWS Lambda Amazon APl Gateway

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

8. HealthLake T E

A7, TR S (E%}
<

Amazon Simple
Storage Service (S3)
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) S



HL7 OUL Message

~ ™ U S N A
e QULAR22Awt— (

oo | rwemietoson | ® w3
0 vt m Jow | |
T T S I S ST R
j S B R R
o [ wmeves [ [
[ osmowmveen  [® wm ||
o weem  ® w7
om0 | O | 0 [0 | |
(50| Comnerinormion [0 |00 |5 |
[ ommewn [k foa | |
"o | Oberonkeuew [ ® [ |4 |
orc | Common Onter or onespueimen) | [ Ly 4|

MSH|A~¥&|OFALIS|IHE-JAOF|OPAHIS|IHE-JAOP|20151101131032||OULAR22~A0UL_R22|20151101131032|P |2.5||||||~ISO IR87]|ISO 2022-1994
PID|||0001000052AANAAP]||B&ERAARERAAAAALA[||19630926|M|||[A A A2 105-0004 M HATR R ERERX 18 2 TH 5 & 5 5 ||*PRNAPHAAAANAAAAN)Z-3506-8010
PV1]|O|01AAAAAC
SPM|1]00076787001&&000767870017220151101000001&&11010001001|[023~1m;E~JC10|[|]IIII1111201511011200]20151101131032]|||[[]]001~2 % - A {EZA99C01
OBX|1|NM|3A016000002327102”A/G E£~JC10||1.7]|1.2-2.0||||F||R|20151101123500|01~$%Ef1299S01|||[]20151101123500

OBX]|2|NM|3A010000002327101M&4 > 784 (TP)~JC10]|7.2]17g/dLA99U01|6.70-8.3]|||F||R|20151101123500]|01/$Em1299501||||20151101123500
OBX|3|NM|3A01500000232710127 JL 7 = > (ALB)~JC10]|4.9]12g/dLA99U01|3.7-5.5]|||F||R|20151101123500|01/#xEf1499501]|||20151101123500
OBR|1|ord0001|20151101000001|E002A 4 1L A4 AIJHSIOB0003|||201511011200|([]|[[]]0001A K4 & A K5 & ZAAANANAAAAA[]]][20151101131032]||F
ORC|SC|ord0001|||CM[][|20151101132040]||[0001~ K4 & A K4 B ZAAAAAALAANAN[QTAAAAAC](|[0TARFEA99ROT||ITITTTIO

TQ11|||]l|]20151101||R
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PID Segment + OBX Segment

« PIDEJ A2 MEFEHANEBHR)EOBXET AV MEEHKERIBR)

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|[J0001000999A A API[|BEERAAERAAMAAALAL[19630926|M|||AAAA105-0004A N HA SR RERE R i1E2 T B5 &5 2||"PRNAPHAAAAAAAN)3-3506-8010

PV1 [Patient Visit PV1]|0]01AAAAC

SPM [Specimen Information  [SPM|1]00076787001&&00076787001420151101000001&&11010001001]]023~ 1ms5~JC10][|11]1111111201511011200]20151101131032||]|]]]]|001 A% - 44k 5299C01
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]01 154 1 ~99501][]|20151101123500

HL? Attribute Table OBX — Observation/Result
HL7 Attribute Table - PID - Patient Identification

mlnm

00104 |SetID-PID |
20 CX B 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

Set ID — OBX

Value Type
Observation Identifier
Observation Sub-ID
Observation Value

OO0 x$®O O

20

250
Units

References Range
Abnormal Flags
Probability

Nature of Abnormal Test

24
1
250

© 00 N OO O hSs WN -

Observation Result Status
Effective Date of Reference Range

R
B
R
0]
0
@)
B
0]
0]
B

User Defined Access Checks

OO0OO0O®XMOOOO0O0

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|[BEEAAEBAAAAALAL 19630926 |M[||AAAA105-0004 A HA SR SR ERERX #7482 T B5 &5 2||"PRNAPHAAAAAAAAQ3-3506-8010

atlent Visit PV1||O|0T1AANAAAC
SPM|1|00076787001&&00076787001’\20151101000001&&11010001001||023"[m,%5"JC10|||||||||||||201511011200|20151101131032|||||||||OO1A,-|< 44{12199C01
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, 72K (ALB)*JC10||4.9]17g/dL~A99U01|3.7-5.5]|||F]|R]20151101123500|01 £ 1 299501|[]|20151101123500

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

aWS healthcare
) S



Fields of OBX

- REE, REI—F., REE. B, RENKE. REHR

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

Patient Identification  |PID||J0001000999AMAP||[BEERAAERAAAALAL 19630926 |M|||AA A 105-0004 M HASR SR EREX 482 T B5 &5 =||"PRNAPHANAAAANQ3Z-3506-8010

atlent Visit PV1||O]01AANAAC

SPM [Specimen Information  [SPM|1]00076787001&&00076787001420151101000001&&11010001001]]023~ 1ms5~JC10][|11]1111111201511011200]20151101131032||]|]]]]|001 A% - 44k 5299C01
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|3A01000000R3271014 484>/ ¢H(TP)AJCIQI7.2]12g/dLA99U01|6.70-8.3]|||F]IR|20151101123500]01 %54 1 299501]|]|20151101123500
| |0BX|3|NM|3A015000002%27101°7)L.J=>(ALB)AJC10[[Mgl17g/dLA99U01|3.7-5.5]|||F]|RI20151101123500]01 4%k 1 299501][|]20151101123500

o | lexamplel  |lexample2  |exampled |
OBX |2 |valveType B NM NN N~
| [3  |[Observation Identifier =~ |[CWE [3A016000002327102*A/G t.AJC10 3A010000002327101" 38 284 (TP)NJC10  [3A01500000232710147 )L J = 2 (ALB)AJC10

| |5 [Observatonvalve  |vares 17 {2 449 ]
-__
| 11 [Observation ResuttStats | JF  F F
| [14 _|Date/Time of the Observation [TS _ [20151101123500 2015110112350 2015110112350 |
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FHIR~ D Mapping

« EEEMEFLI-FETZEFHIRRAIZEEET B

ya
Ql

---»ﬁ-ﬁ

HL7 v2 message HL7 FHIR R4
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Patient Resource

e Patient(JSON)~MDELE

I 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 00000 lexample2 00000
OBX 2 |VaueType | NN N 0000000000
| |3 [|Observation Identifier  |CWE | 02327102'A/G Lt |

| 5 |ObservationValve ~ ares 17 0 g2 0000000000000 |

Bl

A

|

|

7. ]
|6 qunits jowe |  MAgidireouot | HAgidireouot
| |11 [ObservationResultStatws (WO F W | F
|14 |Date/Time of the Observation [TS __[2015110112350 [[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(CarePlanl|DeviceRequest | ImmunizationRecommendation|
MedicationRequest|NutritionOrder|ServiceRequest) }], // Fulfills plan, proposal or order
"part0f" : [{ Reference(MedicationAdministration|MedicationDispense|
MedicationStatement |ProcedurelImmunization|ImagingStudy) }1, // 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 },
"effectiveInstant" : "<instant>",
"issued" : "<instant>", // Date/Time this version was made available
"performer" : [{ Reference(Practitioner|PractitionerRole|Organizationl
CareTeam|Patient |RelatedPerson) }], // Who is responsible for the observation
’/ value[x]: Actual result. One of t g
"valueQuantity" : { Quantity },




HL7ZV2ZE# 7 T TRIRA LS54 735 LETRE

e HL7V2A vwvt— T DEEFRIZHAPI HL7v2(Java-based) % I FF

 Java-JSONZ#tIZGoogle GSON % F| FE
- BHEEITIRIEICJava on AWS Lambda % FllfF

P HL7 FHIR &%

| Repository |

ok aBeiiefadafala
HL7v2 QUL A vt — %R
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Next Action

AR FOREIZ, BEGT7US—FMZEZEZET L, RAOEBHESH Y
O—FKFIEITET

EEIEENHL7/DICOMPAWSH—ERIZEAL T, CEBEREOCHAN I LVE
Lz, 75— HRZa* bZFIEITNIE. BFERESETIESTEY

Amazon HealthLake®PreviewEIAZZ (T{F (T TEY XTI LUTDODR—20 [
HILEa—IZHAUT7wT] &Y TEEZETIL
https://aws.amazon.com/jp/healthlake/

FHIR Works on AWS®D CHIRICFR L TIE. UTFOR—T &Y [View
implementation guide] (&) zZSBT L

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

ABIFSHEWN-EE, HYBESTTVELT,
AWS healthcare
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https://aws.amazon.com/jp/healthlake/
https://aws.amazon.com/jp/solutions/implementations/fhir-works-on-aws/

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/

Postman Collection https://qgithub.com/awslabs/fhir-works-on-aws-
deployment/tree/mainline/postman

Postman https://www.postman.com/

Amazon HealthLake 7 L E 2 —hkR https://aws.amazon.com/jp/healthlake/

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

HAPI HL7v2 https://github.com/hapifhir/hapi-hl7v?2

Google GSON https://qgithub.com/google/gson

aWS healthcare
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https://www.hl7.org/fhir/
https://aws.amazon.com/jp/about-aws/whats-new/2020/12/introducing-fhir-works-on-aws/
https://aws.amazon.com/jp/solutions/implementations/fhir-works-on-aws/
https://github.com/awslabs/fhir-works-on-aws-deployment/tree/mainline/postman
https://www.postman.com/
https://aws.amazon.com/jp/healthlake/
https://github.com/MasazI/fhir-java-lambda/tree/v0.9.0
https://github.com/hapifhir/hapi-hl7v2
https://github.com/google/gson
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