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2 Harris PA. Bridging the Gap between Big Data and Small Data.
AMIA 2016 Joint Summits on Translational Science
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Journal of Biomedical
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F1 SEVIER Volure 121, September 2021, 103871

REDCap on FHIR: Clinical Data Interoperability
Services

A.C.Cheng * 2 8, 5.N. Duda * B, R. Taylor *&, F, Delacqua * &, A.A. Lewis * &, T. Bosler ® &, K.B. Johnson * &, P.A,

Harris * &

Show more -~

«2 Share =8 Cite

PUbWEd .80V redcap fhir

Advanced Create alert (

https://doi.org/10.1016/j.jbi.2021.103871 Get rights and content
Highlights
« A new REDCap module (CDIS) collects data from electronic health
records (EHRs).

« CDIS uses HL7 FHIR application programming interfaces to collect
EHR data.

+ Users can map EHR data to REDCap fields and initiate data transfer on

their num

REDCap on FHIR: Clinical Data Interoperability Services.

Cheng AC, Duda SN, Taylor R, Delacgua F, Lewis AA, Bosler T, Johnson KB, Harris PA.

J Biomed Inform. 2021 Sep;121:103871. doi: 10.1016/j.jbi.2021.103871. Epub 2021 Jul 21.

PMID: 34298155

OBJECTIVE: Describe the development of the REDCap Clinical Data Interoperability Services (CDIS)
module that provides seamless data exchange between the REDCap research EDC and any EHR
system with a FHIR API. ...Software and documentation are available throug ...

REDCapDHIT7L UV AT,
“FHIR“ELNIEEAE AN ELIZDAN,
20174ELE
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Estimated Cost Savings with EHR to EDC

COST SAVINGS

disease area: oncology

per patient
averagenumber  minutes’ personnel cost for % of patient data saving
of data points effort per costs manual EHR assumed including SDV"
entered’ datapoint’  perhour transcription to collect® g
L
0,
10,000 -m $30,000 50% $15,000

trial savings

#of patients 50 200 250 300 400

expected savings $750,000 $3,000,000 $3,750,000 $4,500,000 $6,000,000

* Low estimation based on the analysis of a portfolio of 21 oncology studies.
Actual average number of entry points manually entered for one patient is 15,000.

' Including source data retrieval; data entry; Source Data Verification; queries and corrections.

+ Oncology patient total cost $62k.

¥ 50% of data available for automatic transfer is a realistic assumed figure.
Studies have shown up to 54% of data is possible now. In the future this figure should only grow.

* Proportional to the number of patients included to be part of the EHR2EDC.

B EDCLEFNITZEEESIE.
F—AEBIBEIET 3 LCLD.
F—ADEREEZAZRS I CENTE,
F—AEER (SDV) O FRZRHST
CENE]EE,

mRERE 1 A2 D 1505 0 Hlikk

mAERIA N TIP3 IC,
BINAFRERETIHINTVD

https://www.appliedclinicaltrialsonline.com/view/innovations-in-data-capture-transforming-trial-delivery
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FHIR”" 2 (iEga-RE]R (R) )

InterSystems-

IRIS Health

LocalCode :LocalCodeName LocalCodeShortName LocalCodeUnit StartDate EndDate :JLAC10Info_Code |

RRI-F [RREES [ =] PR BsaH #TH JLAC10d—R f
1110(]19000101]]29991231 1110 (REETE FREATE 19000101 29991231:1A015000000127101 «
1111]]19000101]]29991231 1111 RIEFEE FRIEEE 19000101 29991231:1A025000000127201 «
1116]]19000101]]29991231 1116 FRHBence Jones&EH FrRFBence Jones&EH 19000101 29991231:1A110000000152011 «
1122]]19000101]|29991231 1122 k= FRE 19000101 29991231:1A005000000492026 «
1190.01]]19000101]|29991231 1190.01 FrpH FRpH 19000101 29991231:1A035000000191101 «
1190.02]]19000101]|29991231 1190.02 RIEEH FRIETEME 19000101 29991231:1A020000000191111 «
1190.03]]19000101]|29991231 1190.03 RELEM FREATH 19000101 29991231:1A010000000191111 «
1190.04]]19000101]|29991231 1190.04:5:TP/Cr FRTP/Cr 19000101, 29991231:1A990000000191183 «
1190.06]]19000101]|29991231 1190.06FRALB/Cr FRALB/Cr 19000101 29991231:1A990000000191184 «
1190.08]]19000101]|29991231 1190.08 FEMEM FRIBIEME 19000101 29991231:1A100000000191111 «
1190.09|]19000101]|29991231 1190.09 I +EME ERY TR 19000101, 29991231:1A060000000191111 «
1190.1]]19000101]|29991231 1190.1 FREVLESTEHE: EREUILE e 19000101 29991231 1A055000000191111 «
1190.11]]19000101]]29991231 1190.11 FEOOF) 4> FEH EROIOC ) —4 >5E 19000101 29991231 1A040000000191111 «
1190.13]]19000101]|29991231 1190.13 FRILE FRILEE 19000101 29991231:1A030000000150301 «
1190.14]|19000101]]29991231 1190.14 FRIBREEIETH FRIETEEEISTEME 19000101 29991231 1A080000000191111 «
1190.15|]19000101]|29991231 1190.15 FRAMETEMSE FREMEESE 19000101 29991231 1A075000000191111 «
1190.16]]19000101]]29991231 1190.16 FRESH 1, —ss 7 —efeaspiaaassanu sescsospeosedsee
1191.11]|19000101|]29991231 1191.11 FRpH (M "code": {
1191.21|]19000101]|29991231 1191.21 FRIEEH "coding™: [
1191.22]]119000101]]29991231 1191.22 FRiE¥ET {
1191.31]]19000101]]29991231 1191.31 [REBT "code": "72114.01", J N .
ﬁgiﬁ: : 12338181: :;gggi;i Eg:ii gtgi; ::system“l" "I'http'/{?:.rww.med.osaka-cu.ac.jp/fhir/Observation/code", _ ﬂE é = Fe JTT“"
1191.42]119000101]|29991231 1191.42 FRBME display”: "HE#ESF3R
1191.51]]119000101]]29991231 1191.51 FRIMART }:
1191.52||19000101]]|29991231 1191.52 it {
1191.61]]19000101]]|29991231 1191.61 U "code": "2A170000004660451",
1191.62||19000101|]|29991231 1191.62 GrETUIET "system™: "https://www.jslm.org/committees/code/ILAC10"
1191.71]]19000101]|29991231 1191.71 FU0E°1) }
1191.72]]19000101]|29991231 1191.72:FU0E"1) ]’
1191.81]]19000101]]29991231 1191.81 FRE (I "text": "HEEEI—R"

¥
"interpretation”: [
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T IV A LEE T ILEA LB 7 LR A LIEHE

mbelRER> A7 AT —FZFHIR(CE R - B - FiRTIERBRERETSY b ITA—A

" InterSysl:emsj (InterSystems IRIS for Health)

AT ANSEELIET—49% [HL7 FHIR] ik - FHIRT—49N—R[CT—FER

HAT=F ol

ERARIARSIIRS AT A

5
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"G T-IRERT I 1)

‘REDCap
Data Collection FihH FilrZH Fifi 3 0% Fifi2 8 Hik
Instrument visit01 visit02 visit03 visit04
(1) (2) (3) (4)
BEH S -reg v

228=H /&R - visit info v v 7 v
INABFILTA>-vs v v v v
FEEARRE - Ib v v v v
72 7R - ds ¥ 4
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FE : FHIR%{EMALIREDCapi®it

FHIR Resource Name
%I‘%‘C‘FHIR{EVCL\% i AHLZFHIR
F— 50— 3
e x -ANEE BN TR
EET — X bzl . N < % E c % E
1 |8F70 7740 X X
EDCLIEIELTHED 2 [INAZNHA Y x| x  x X X
SOOTET 3 |BERA X X
BEHIT IS | 4 |BRRIRE R | x | x | X X x ||
b |MEMRERER x | x X x  x X
6 |M#EXT—IL X | x X X
7T ESEF—F— x | x x X
8 |[LHFH—&— x | x x X
9 | NBFEIETR x X X
10|77 L—1F
: E%hﬁ 5\(&771&) X
- T—& X X
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HASNEWNWKSIZERELTWNVAIER
> WILTES

> ¥ AH

HERBETICNFEYYHLTLSIER
> SR (5)
> £ A (A)

AFERABREAERGHEETICHBFHES
BTWBHIER
> RIEREEF i

(=)
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(BARE] DILTES

* WA ]/ must provide value

* BABHRICEZY I DA, HISHNADESEH UEHIRETNTWSIEETY,
451

% R
* BFNILF EOBEEEDS. BHROEHTT,

(BAGE] £$£AH

* 8 AN f must provide value

*EF DL EOEEERDS. BARDERATY.

* ANEHRICHZY T D5, HISHADOE ST UIESIRE=N CLWBRIEHTY,

(8] £FA8 &)

View equation

* LERFMSESMBOE. EHRDEATY.

(82%)] £4A8 (A)

View equation

* SEAHMSEERMHOS. SHRDEATT.

RSESH

Today | Y-M-D

(B8EHE] ASEERFR

View equation
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feEDc

Research Electronic Data Capture

m: N1F))

IAZITA> : T

!

mESxe: =S cx]
() 0da% [ mEUEER) [ mEdERE) [ MRERR) [ 1FRd
AIEH = 2021-10-19
X 2220 /71&8H - visitinfol BETANSNTLS [EEBI oBfA
A
(bpm)
5 (INHERA)
EFXFEAAN,

(mmHg)
i (HE5RAA)
(mmHg)
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IAZNEA> : Kl

mEXE:F=3icx)

C)ovagk O mEUE) O MmAEdRGRER) [ RERE) [ 195

AEH =

% [22=H//#EH -visitinfol BIAICANZNTWS [ 18] #E>—9F0ESH] OBMATTY,

EHIEE] a8

* BTN EOEBERDS. BHRNERATT.

EhIEE] i UNHERR)

* EFHILFEOEBERDS. ZHMNEETT.

EhIEE] i (HERER)

* EFHILFEOEBERDS. ZHMNEETT.

BEhIVEE] FREFRE)

* EFHILFEOEBERDS. ZHMNEETT.

BhIER] IERE

* EF NI EOEEERDS. BHRMNERETY.

FHIREMETT—2MEF T 5 4.
makt%EJ}HyEJE?Fﬁ':o
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T\'

Resear

rch

Electron

m - BRAR{E

FRERIRERE : iRl

(& TaESRmET

[JALT [JAsT [JT-Bil [JT-cho [JUA [JUN
Ona Ok Oa Oca Op O1e Ocr
[(JeGFR [JcrRP []LDH

HIEH = 2021-10-19
% [22H/ #BEH -visitinfol BETANTNTLS BER
ALT

(u/L)

(u/L)
T-Bil

(mg/dL)
T-Cho

(mg/dL)
UA

EXFEAN,.

(mg/dL)
UN

(mg/dL)
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| EERRESE : R

Ul & TCHFESMmEd
Ocre OJuN Ocr Oecrr [Jua [ONa OK OQa Qca Or
il [Jast [JALT [JLbH [JTG []T-Cho

AEH

X [22H/#3&H -visitinfol BETANSNTNS [ (8] #E> —YF0ESH] 0BfMTTY.

EHILEEE] CRP

(mg/dL) * EFHILFEOEBEERDS. SAMDEATI.

THILEE] UN - RRER FHIRE#ETT—MEITH5.

EXFEADMYERAIZ,

(mg/dL) * EFILFEOESERDS. HSHROBATY.

EhIVEE)] cr-L7F=>

(mg/dL) * EFILFEOESERDS. HSHROBATY.

[EHILiEE] eGFR

(mL/min/1.7) * EF I EOEEERDS. SHRNEATT.

(EHILEHE] UA - RER
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REDCap

Research Electronic Data Capture

REDCap-FHIR

=/
o

—

ER7E :

EH¥ELT=L\FHIRYY—XNDIE H % ER

Mumber of fields selected: 1

id (Medical record number) [?]

+ Allergy Intolerance

= Condition select all | deselect all
problem-list (Problem list and health concerns) 7|

= Demographics  selectall | deselectall
address-city (Address (city)) [?]
address-country (Address (country)) [?]
address-line (Address (street)) (7]
address-postalCode (Address (postal code)) [?]
address-state (Address (state)) [?
birthDate (Date of birth) [?
deceasedBoolean (Is deceased) |?
deceasedDateTime (Date and time of death (if deceased))
ethnicity (Ethnicity) 2]
gender (Sex) [?7]
name-family (Last name) |7/
name-given (First name) [7|
phone-home (Phone number (home)) |7
phone-mobile (Phone number {(mobile)) [7]
preferred-language (Preferred language) |[?|
race (Race) [?|

© Laboratory

= Medications  selectall | deselectall
active-medications-list (Active medications list) [?]
completed-medications-list (Completed medications list)
on-hold-medications-list (On hold medications list) [?
stopped-medications-list (Stopped medications list) 7]

Vital Signs

B

Number of fields selected: 1

7]

7

7= Map the fields selected below [T

Source Flelds List Filter: | Search source f

Map the fields selected above QeI

Ex ERLU-FHIRIE B & {1175

TTECT GRTCHE BTy DENEr GIKH 15 fok
of ehewy Belels can create
the quality

Default day offset (for tempaoral fields):

SEUFCH By

it

=~ REDCap® & &k D I8 B %157 /Mapping

Wedical re

=L [_name-family "Last name"

[(name-given First name*

DE]
x

a

i il w4 chriplingsd
FAAIEITION PROCETs. TRIS RSIpS 12 [resis 3 BLfar of Timd in 1P ing

# Add another preview field

Default day offset: [+ £]7  days

EanER 1

data/tima walus from REDCap and/or tha Fastame o tha Sourcs System lack

S0P amount of pracision

External Source Field
(EHR-FHIR-Demao_test)

Map to REDCap Event

id "Medical record number|| [Reg] fEEET 3

¢ Source ldentifier Field

Demagraphics
birthDate "Date of birth”

gender "Sex”

Laboratory

20470 “Sodium
[Madeshwalume] in Blood™

#Use samae mapping for other
fusiares fald

20470 “Sodium
[Modeshaalume] in Blogd®™

# Use same mapping for other

fusiares fusld

284740 "Sodium
[Modesivolume] in Blood®™

+ L5 same mapping for othar
waaree Feld

6258-4 "Potassium
[Modesivolume] in Blood™

+ L0 S3MG MApRIng far otner
saree feld

[¥isit1) W8 &

& Capy Fapping 1o olker

event

[Wisit2] i &

& Copy FABDIng 1o olker
event

[Reg] BHHES 3

# (opy mapping o other
et

FHIRIEE REDCap® AN TA—ILK

Map to REDCap date/time
Map to REDCap Fisld = .
e
[(mrn "Medical record numbes” ]
[dob=%AE" :)
EXED z)
(= rusLmar op
# Map othier REDCap field —
Nearest value (based on &
CEaET 9 [
& Map other FEDCag Seld —
Mearest value (based on ¥
(=T rushmer OB O o
& Map ather FEEDCag Beld
Mearest value (based on 3
" TETN s -
( Ll #=  |Fl date-mma" s

# Map athier REDCap Seld

Mearest value (based on 5

Fm?
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REDC

Research Electronic Daw Caj pgure

REDCap-FHIR:

FHIR—%~HD;

Adjudicate data from OCU-EHR

Wiew DOP adjudication instructions

Fetching data for Study ID "B1° using +1.36 days

B Refresh data from OCU-EMR | USINE +

1.3 days from date AND time
min: Q07 darys {15 mireses], meoc 365 days

Mew items: T Tirme of last data fethe just nom
OCU-EHR
i — e mm (mem e
Date/Time
Ocu Ehr Linkage e
Ocu Ebr Linkage F H I RT Q
Oou Ehr Linkage
oou_ehr_sex °f w1 (F) B et
oeu_ghr_dak 1METAT 16 il A
oou_zhr_vs_pulse “PFube” SO ] -Cos- 2031-08:27 0440 & e Erar
2 o) 2021-08-22 14:33 [
DO31-08-27 1509 TS
DOT1-08-2F L0:s4 ]
DOZ1-0e8-2F 19:35 s
ocy_shr_ve_sbp “Syswis Bl Presvers” Pk g BN 213.2!'.‘!&22 Gkl w07 - —
e 2021-08-27 14453 123
SO21-008-23 i ics
2021-08-27 16244 111
2021-08-27 1953 101
oou_shr_vs_dbp "[yamebe Bissd Pradsiee” S0 ] - O 010827 D &1 - o
. ) 021-08-22 1433 o
DOT1-08-3F 13407 (-3
2021-08-3F Li:48 &7
20Z1-08-3F 1535 (=]

T—REE:
RELF-EBITHL,
ZUTHFHRT—ENRHNIT—EIZERTF

75 AMBIAT  2022-07-01
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— Em/ARaZ y<1 SERMEAICOVTS ]
P o« REZESHTUKFETT ! [aspraer [
RRLTEIIE 1R [
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A
= ]

® O ® @ RepCap—sn | EM-BRE X+

&« = C 8 hosp.med.osaka-cu.ac.jp/selffhyockac/redcapfindex.shtml

BRERERSE « A/ N— a5 — i

Center for Clinical Research and Innovatien

v

B b ¥ O v i

— CCRI:’:ﬁﬂﬁ*ﬁE ESPEBPHRE RBR (B AR A - ouvy Hw TOER H © BHLEbE l O kTyT —

HOME # —ROAN EA PEDHN

2E 498 Search keywords

22— DNT

202145118188 D

- KRB ATERU: "FHIREFAWCREDCap THEREHESRE, ICoWT, M—AX—JRTEBREzAMLEL .

2019412823H

« 'REDCap%#4E##t (REDCap-SaalS) i ILT. TAOMREEEEREOABTEZFHLEL, 20208181 A sl hEd,
« 'REDCap%#48##t (REDCap-SaaS) ; KT, FAEHOEEROZHIcOwWTERLE L.

aMn1 TENAORMODO

( BEEWSbE74—A

J T A e

REDCap& i ? -
@R Y 5E) e
K< HBHEM d—HHR—k
(e fih) (3. T T RIBE)
PRI REDCap®/ti2t
(rRIo LR F) (REDCap-SaaS)

ET
P _A:' NEFI

omu.info/redinfo <rsexmacy !

RIMNCEREGEDHNIL,
[BEVEDLEIA—LIDNLTER/ T,

(PHTSTDEDH)

REDCapZ{RER SN =LMg & (.
A—HHR—FDEIF—IOEHBLAAHT I,
e-Learningfi2 X T, RERTEKE A AIEETT,
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e HL/ FHIR(Fast Healthcare Interoperability Resources)

— EREHRIBO[ORIEAIREIL - LD -7

T B/T mi%ﬁjﬂ

.

o SBIEEEFR - Web&E~R—Z¢UT= REST API
« T—HFEFE : ISONFE,. XMLFR,

ITEfTEL T, —RAGRE DN ERASN TS ! y

AHL7FHIR

ABZIIAT  2022-07-01
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s Dt.(%b.‘tiuwkﬂlf_
) BEE5Ea e

Ministry of Health, Labour and Welfare

ft fi—h > BHECOWT > 2B0RE—§ - B -EF > EE > i) OHWIZDWT » HLT7 FHIRICEST 2 HEMR

HL7 FHIRICET 5 AEMARDHRES

EEEREBROLHOEEL LT VHLWRESRE & LTEA TEES W TWSHLTFHIR(Fast Healthcare Inte
roperability Resource)ic 2WT, AXICEHZEBAICYU - TOREEEL, RitKoBELERE LTRHT 2

HDEJ/AREZTWV. TOESELNFZLEDELEOT. HFVWLET. EE%@% fhlr ﬁﬁm% x O\

1 BiHoNS

RE. AEOESEREISBICEVT, EEEHEROLHICEESEEHEERBE LTHEERTWSEREE, H
L7 version 25%HL7 CDA release 25 EFERBICREB LD EE - TWS, CheBEREERAL. EEE
BROBE. 05 - BE - £5F0oA4 -5 vd ERENE TofERERSFER A TERBEE0cHRN
ThhTWwa,

HL7 version 2.5ik. REZNTHSI16FLERL. &iltE LT20055 (Cversion 3AMEELE LTI S
 BHOERBEESTED. EFaUT o - FOM - i - EBERTY - BEEREFOAY v FHB BT Y
—ERGEEGHELTAET ZREOWebiiiTOBIRICA U EE W,

—7. BATIE., FILWRERESRTHDSHLT FHIRY, BELTWSA—F4WebEiTEHA L. HEERALZ
BETESERELPTVEBLELTEEZATWS,

2 Bi
HL7 FHRICDWTHEOEERRYEA TOEARREHRICETEL., EKAETERT A E2BELLEES
OBESEEEL, RitROEESHESHROELER: LTRET 88, SRICBHidRETESEEE Lk,

BREE

HEESE [PDFfER : 5.82MB & & PDFfE : 4.26MB
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e M+ < [ )] Not Secure — hiZjp Tig ¢ ® M
OSIG/FRIILI—7 ©+tIFr—iE OUyIM OEBRCER O HMat ©tSi—sERa
BAHL7#H %
it HL daoan
HOME BHst HL7&1E xR BEVATA ASOETTH FAQ

&EHSE

HOME » £H15% » <03>HL? e-Learning » HEHL7H% HL7? FHIR eLearning® oM

) RS H#A&HL7{#%%S HL7Z7 FHIR eLearning® ZERN
0 ZEA

HAHL7IRE TIEHL? FHIR eLearningEM#E W L7, FelearningidF 12l "FHIREHR
3o E4—

1. E28 "FHIRTEZ,) 02 ofEah, cOEESE18E2YY—ABLET, #1840 'FHIR
EHZ, . WEETFHIRKBET2ERGEMW R LAB2H, BEISIEFITTHFATHE
W, BEVWRFHIREWSEER L (MY, BMDSPATERELEL, ZF0OAYCEBHVWELE
T, IENESEHIEEDERA, BEFEdelearningY A7 A (manaable) TEHEEEEL, ¥
AXEEEWEEEET, EHETREOLEDTT, HHEOBEEL/HELTENET,

k., 28 TFHIRTEZ, OUU—AK2WTH, BohHhTREAOSEVWELET,

i

H#HL7{#%& HL7 FHIR eLearning 1% "FHIREH 3,

k::
=3

BFEERERFLSERERET SRS
Felearningd EFEBEHEMEERELS - LTUBERFORET

( F18 TFHIREH S, \

1. RUSHIE: FHIROEEES (604)
BFRHLVS2R ®AEEELE

2. FHIROEXHD - @32 EBRT 5(904).
BFRHL7HS HHIIREEE

3. REREREHREFHIR (904) . 74X
HRATF KINERE. LHEHRESE

4. FHIROERC B BELEERER (904) . 74X
BARHL7Hi= ME—2%4%

5. FHIRORE - SHSEFA 2N (10048) . 24X

\ A V=V ATLEG I J:EPJIIR'EEEEE*E‘)
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HOA X EBEETRFSRET, /1 AEZFLVESLZETRTT

FA=E VN

94X
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2022-07-01

TARTOIAA X EREL TR L EROBSCEEILFBSENET
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