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For the last decade, multidisciplinary brain research has been emphasized, which is the convergence of various research fields and
technologies including basic pathophysiology, pharmacology, computer engineering, clinical neurology, or medical imaging. Espe-
cially, medical imaging has dramatically advanced to evaluate brain structure and function in non-invasive and repetitive manner,
thus now can play an essential role in collaborative studies between various multidisciplinary research fields and teams. Therefore,
multicenter clinical imaging management system has been required for image transfer, archive, and analysis in the multidisciplinary
research, and there has been various international and domestic projects such as Alzheimer Disease Neuroimaging Initiative(ADNI)
and Korean ADNI. In this article, we reviewed the global and domestic trends in multidisciplinary research and discussed the future
roles of multicenter clinical imaging management system.
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Table 1. Projects related to brain structure and function in major developed countries

Main Content

- Secondary: 2008-2017 (Investment of about 1.5 trillion){Law No. 12844, November 19, 2014)

Country
Korea - Enactment of the Brain Research Promotion Act
« Establishment and promation of basic Brain Research Promotion Act plan
- Primary: 1998-2007
United States +BRAIN Initiative Proclamation (2013~)

- 5.5 trillion won/12 year investment

- Research on seven areas including brain mapping and brain activation regulation research

Europe - Blue Brain Project (2005~) Human Brain Project (2013~)
- Study of neural network modeling using supercomputer, reconstruction of human brain

- 1.4 trillion won/10 year investment

- More than 100 research institutes promote brain neural network research and artificial intelligence platform development
Japan - marmoset brain mapping (Brain MINDS) (2014~)

- 30 billion/14 year investment

BRAIN, The Brain Research through Advancing Innovative Neurotechnologies®; Brain MINDS, Brain Mapping by Integrated Neurotechnologies for Disease Studies
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GAAIN allows researchers from around the world who have collected data on Alzheimer's disease and aging to
participate in a collaborative effort of data sharing.

GENETIC DATA ———— o |MAGE DATA GAAIN partners with researchers

around the world who have
collected clinical, imaging,

% genetic, and proteomic data on

ALZHEIMER'S Alzheimer’s disease and aging,

DISEASE as part of a collaborative effort of
RESEARCH data sharing.
CLINICAL DATA —— PROTEOMIC DATA

0,

!

Data Partners have a variety

of study information and use

different codes and naming
conventions.

PARTNER DATA =

|
l

4
Data exported into CSV

files are mapped into
the GAAIN schema using

|

(@ N 0

|

L @ fo-#°-(2)

DATA EXPORT *—

4 CDISC conventions.
MAPPING TOOL ﬁ
+
MAPPED DATA An ON/OFF switch gives

(0B °X S

=]
] Data Partners full control
over their data. When the
switch is “OFF” data is
completely removed from
the GAAIN network.
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GAAIN Data can be cached in
SERVERS ) computer memory but is
== never written to disk.
¥ ¥ ¥

Investigators query and visualize
COHORT combined data to gain insight about
DISCOVERY Alzheimer’s disease. GAAIN facilitates
data transactions by directing
investigators on how to obtain data.

HYPOTHESIS
GENERATION

Fig. 1. Global Alzheimer’s Association Interactive Network2| ClIOJE] F& Al TMAIM o2 2t mEL 7|2to] 2y, RMA, Z2H|QYA, ANHOHES
ZE 0t gAlo2 4XI510d ZE 2| CDISC (Clinical Data Interchange Standards)2 Fekst0] S812t2| St ATRXIS2 0|2 52 GAAN MHE S
Cohort discovery, hypothesis generation 2] MEZE S 4~ UA| =ICHFigure from http: //www.gaain.org/).

O|5t

QlstHHHEt=|X| 2018;24:1-9 https://www.ksiim.org/ 3

[

o


aim
사각형



Koen Leeetal. ©

et goteol 249 1Y A 1
tome)’S AHY7] 915 57 A2
e, AR, WA S0 SFATE Slat ARl o] me
AEE ARSI YITH7
Y SEE B Chs o2t

A HEE i s it By ool
gEgow rﬂw = 19981e]) =]} 2009
V% A8 Fot o) Aol AR AR
waﬂﬂo@ RIS 53 2 ok
o} o) 8 ofleh woAl A, ol gsh A2 5 ok o
o] Fele 7slel 9 E}

2 S AlokslALSo] e WES A A
S e QA IIo] HAEl L Qlek 53] S-Al

2% B2 OO.R MRI Y QAXEES B8
of QARSI Fo] 71ke] S-olskak 41Tk
CEEE L EEREECEERES LR

_1011
>1E r:i K
o S X2
o = L

_}11
o,

—LI
o
i

o
oL N
nz

of

Qo

=

i o2 I 2
o

L
e
=

kI
30,
s

o
=
il

=
Ho
=
¢
18 HT ox

Ci712 &8 HIolE 22| AlAH

cpAA] wei T ZAEdA glof Tl Hlole S FHe.
2 4217 vloleMlolA5eaL o] 2 Bg ekl tizlEo] Sl
|

FE AAsHE o] 1§ Fastek H vole] ol F55

1o} o Z Aelg 4 9= Hgfo]e] Al nhlo] HgEAT 2
stefo] a4 A} % shtolehs], chobAl Heie) dolelt =
A g, FAAEAR §87), 94 doleE 7 4 qnk

A &= 31 Q)= Global Alzheimer’s Association Interactive
Network (GAAIN) A S HH d=sfomHo] Ak G4, =
e o), GAHOlEE S sk SR elsk o) Aol
5] 9 Helole] Aze-S ofgA FEalob st Tt
Mg Vs g %W(Flg 1)[2] AL 7 Bl
AR} oh = HlolE 59 FAlo] th2 AL, e & PAA = 217]
Tl 7RI R H o gl el/y ]J?%X A= 717] gt o] 5 AA
&P |= mf- 7hehE

LRl AfC| =

AA| 2 A K-ADNI9| 7] F& Rl & s} o7 | vlo[E]
O] B A A 159 of2] ol QlTHI). Al K-ADNIOJA] |
33} data FgF WHol| ti3t proposale T3} Al 7] 2 Jfg-e
A451o] Hel SEHTable . of2fe 71 ol 54 o4 o
= S HlolEuo] A 315 7] A S|4 ofEwo] 3
54, S| 757} 2 o elolele] Weerel 7ut 27 2 Shele]
el YotH A2 AL 2 2t ool 30s)

4 https://www.ksiim.org/

Multicenter Clinical Imaging Management System: Critical Success Factor for Multidisciplinary Brain Research

Table 2. Suggestion of multi center data collection method for K-ADNI

Data Proposed data collection and storage method

Clinical data Centralize Cognitive ability and daily life data through web database

Biomarker  Centralized management using land transport following detailed pro-
tocols specified by core operators

MRlimage Real-time quality control by Hanyang University’s engineering team
after central uploading to image server

PETimage  Collection and analysis at several designated centers
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Table 3. Advantages of using multi-center clinical image management system

Technical Benefits

- Convenience due to web / online based video transmission instead of CD / DVD
- Reduced image acquisition time, space and cost
- Easy to store, track and search long-term video data

- Immediate research data sharing and real-time feedback independent of physical
distance

Benefits of clinical research quality aspects

« Increase convenience of image data management to activate multicenter clinical
trial

- Increased quantitative and qualitative level of large-scale image data
- Maintain transparency and continuity of research through image information sharing
+ Various follow-up studies and utilization studies available

Imaging equipment Image acquisition

/ Image protocol
\ ACR Quntaie @ @ /
Imagmg )

Regulatlons

Imaging Protocol
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Table 4. Difficulties and precautions to construct and utilize clinical image in multi-
center management system

Technical difficulty

- Difficult in system standardization: IHE XDS-I and IHE-PDI, recommend compli-
ance with DICOM standards

- Difficulty with system security: Utilizing encrypted communication and site
authentication

- Difficulty in protecting personal information: Utilization of image anonymization
- Difficulty of scalability: Link with other clinical and genomic databases

Legal/ Policy Notes

+ HIPAA compliant, record preservation requirements
- Benefit from ownership of image data and data utilization
- Meet different big data policies for each hospital / institution and country

DICOM, Digital Imaging and Communications in Medicine; HIPAA, Health Insurance
Portability and Accountability Act; IHE, Integrating the Healthcare Enterprise; IHE-
PDI, IHE-Portable Data for Imaging profile; IHE XDS-I, IHE-Cross-Enterprise Document
Sharing for Imaging.
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