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PART TWO

Meeting the Moment:
Addressing Barriers and Facilitating Clinical

Adoption of Artificial Intelligence in Medical
Diagnosis
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Part Two presents the NAM publication Meeting the Moment: Addressing Barriers and | Of MED'C I N E

Facilitating Clinical Adoption of Artificial Intelligence in Medical Diagnosis discussing the
factors influencing the adoption of non-autonomous point-of-care Al technology that can
assist in the diagnosing of a disease. Although GAO and NAM staff consulted with and
assisted each other throughout this work, reviews were conducted by GAO and NAM
separately and independently, and authorship of the text of Part One and Part Two of
the report lies solely with GAO and NAM, respectively.



H =
" p

o A 3FE (Al) LipBE 4 47
TSN N E IS
Befnp Afk) RF R TP R
S RIE o o S

DAIL"FL:‘@ 7 fA ‘;553 3[13 ML) ali
DN

N

B i - L 4 (diagnostic
decision support » DSS)

O MLiF & 2 4o q) ¥ 2R T %
GRRER frda I ok T
ﬁ’m%%£é4ﬁﬁ%ﬁﬁ

dp £

g’ TOOLBOX"
HOW DOES MACHINE LEARNING WORK?

o>
@n:u
@n:u

Training
data
+ (Unacceptable) (Acceptable)
B o,
< ¢\@ ) _p.¢\_@- )
Train ML Accuracy Succéssful
algorithm model
=M
=M
Model input
dita
=y — 15—
.\\‘ — __.--‘/
New input . Prediétion
data ML algorithm

https://www.spiceworks.com/tech/artificial-intelligence/articles/what-is-ml/



g’ TOOLBOX"

«;L ‘»‘:]_:,»\M L ? HOW DOES MACHINE LEARNING WORK?
=l
D ML/ﬁ.ﬁ. /2‘ /%@/T_é‘l_ ”( 'E‘ ﬁ’]}jﬁ‘ Q ﬁF‘J\( Tr::liar‘lg
SN 1 ZR sl e -\ ¥ (Unacceptable) (Acceptable)
P e ne AT ﬂl. *3‘1 A\ M\
0 {"ﬁ 2. Y A :H:,/E, %Qj’}%—\ﬁﬁ N <+ ?\.@le — \g@/;
SR R AR R R & e Succsset
Q =+ - v A
PR T X 2 e
:d' },T:_, ET";//\ %‘i‘ n“:) = B j\ F“' ﬁ — Moddea! tiar:put
ML 3 5 s ™ 4238 . v
EZARENT W EXk ,IL— 1)) —> {8
);E ‘E',/; '%fé’?,]?‘—} ﬁ»\@ 'PE. '& '}%’«}jﬂ\i Nevdv;?;ut ML algorithm Prediction

https://aws.amazon.com/tw/what-is/machine-learning/



NP
5 1‘3&‘ £ ? ¥
g~
I~
g~
I~
TL

https://aws.amazon.com/tw/what-is/machine-learning/



Artificial Intelligence Artificial !ﬂfe||lgeﬂfe 3
Al i@ ﬁ‘&?‘;ﬁ‘é %9 x’i../)»"ﬁ B

/\z;{?‘/})\m.r w;_’,-'ra_:ly

Machine Learning

Machine Learning
Alend & > @ % 5208 9
HEEEEFRRE S

Deep Learning ¥R

Deep Learning

ML=+ & > £ 5 & =
P j\@dﬁ R A

https://www.analyticsvidhya.com/blog/2021/03/everything-you-need-to-know-about-machine-learning/



BEEY G R PR B0

O ML#-A| enig gk
O F RSN A G ¢ 4B R AR S

FHERT AJZ X 73 kiR
e OMLF 2 i g R R E iR T
B

https://aws.amazon.com/tw/what-is/machine-learning/



WEFY 3 LA BB rdl 8L Y

0 ML e g o)
D ‘&r’% ‘/‘; ”ﬁ ;A':) iéﬁ? i}:i b E‘ﬁ J‘j / Training
data
g)" “%ﬁ :” ¥ #* éﬁ*ﬁi‘] + (Unacceptable) (Acceptable)

0 = B e eh AL B R e ) /@\ . (@)
& A = N

Train ML Accuracy Successful
0O ZERABHNEE NS > AR o N ot
?&%/'%'@J‘ﬁﬁjﬁﬁpﬂjﬁf =
D "%’ _Q ‘—‘EF ?:%:: /{ ﬁ T%Eé ’ ? E‘]IJ% Model input
¥R AER R S | T
'ff""ﬂ' K//Tt * FE L /* — T —>

https://aws.amazon.com/tw/what-is/machine-learning/ N r

New input

data ML algorithm Prediction

10



P4

s (40)

SEE S Wdhen A TR 4 o Al AR E AL > A% > B
f!ﬂ” - S %5}%%’ PEARS I TR
Q F?/%v AR fr,p%‘ i# * AI-DSS (decision support system )
d #ftr—g (E 0 A eT3%
O B A R R
R SRE
a &g Al P{)%F%é’»pi*mf@? FAETH A o mp Rl Ak
f—xmﬁr*ﬁﬁ‘: j\«‘fp%;F’g/%FR‘?'FEAP%EL\%A|””/L§FA\A#im]g”ﬁ“ff’
a Alfml O i W R A
O il »AlIFF BB v @ g &

11



Q AlF G a8 B & & RAL RN
O WEamL (Glde s d 3@ % 2 Lo 27

KBFALFE 2 > ¢ HERD LA f 5

a :E—;;%;};’g A g
s /]'3‘3 A 'ff’%? i EIENNES
O '? 25 v 5“ §J’7 '——]EE‘_
LR R f I TR B e

a4 [:j/’j/EIJ ;153 «frg,xl zﬁ

A8

12



m T

Q AlciggEer & ¢
O AlsR® 352 TR
a Almnig 12 Pi&\

| A”;II Y mlpm % ?I

2L =
4 =2 F'%':

13



Journal of P

Pers?n.uhzed m\D\Pu

Medicine Z
Review

A Review of the Role of Artificial Intelligence in Healthcare

Ahmed Al Kuwaiti '*(”, Khalid Nazer >3, Abdullah Al-Reedy #, Shaher Al-Shehri >, Afnan Al-Muhanna %7,
Arun Vijay Subbarayalu 8, Dhoha Al Muhanna ? and Fahad A. Al-Muhanna 1011

14



¥ 59

» > %2,
B Y

AlEF Rk LS 5 P

file:///):/20240323%20Dalin%20IRB%20Lecture/Al%20References/A%20Review%200f%20the%20Role%200f%20Artificial%20Intelligence%20in%20Healthcare.pdf

15


file:///J:/20240323 Dalin IRB Lecture/AI References/A Review of the Role of Artificial Intelligence in Healthcare.pdf

Al* >0 Tk ek

0 %?%272\
O AlF 2 o 54 97 F s AopE
O Al B RIE S T~ LR E RIVE R R AR G BT
A Pﬁf’m = 5
Q42 F A ﬁi*ﬁﬁ— ER B IR T Y '“’L %5]}
LT AE g s B[R] 0 N R Rl S BEECR T Er T
Q &F e A 5k S /ﬁs—/w\ﬁ'; 3N SRR
/?H‘fv?wr*}?i%d B U s e S
a =+ 5 —d Al m%}?E?A‘I f'\z,’}r«rj\,;;zrgza

sUltromics [z s2 % %k
= M;J;g
¥ }}%’% RN I S



Al 221 A el i 5 % st 4250

0P e B ER 1rmpemfwﬁi_ :
0 Ada Health Companlon Frx 5 A o gk S kT s

o iLJR R BT P T
, .

)
0 GPat Hand A RFCE TR o ZELI0E K TR

s

T~
Health =it babylon
& e oo -1o GPat hand
Powe re d b Ada - COVID-19 Vaccine  Our NHS services What we treat  GP clinic locations
. ada
Let's start with the symptom that’s troubling
Supporting better health outcomes and clinical excellence with
you the most.
[INHS|
\g NHS services
=

24/7 appointments for free*

E:‘J On mobile, 24/7

g In person at a choice of locations

L@ Prescriptions delivered to your local pharmacy

® 32,827,218

symptom assessments

B 13,621,219

e An NHS GP Practice that works around you

Get Started

Over 100,000 people already have GP at
Hand as their NHS GP, with a 96%
satisfaction score

“Very friendly and easy to use, and turns out
really accurate when you get a professional
diagnosis later on. I really like how it takes to
ount a variety of factors when asking about
symptoms. Don’t expect it to replace
professional medical diagnosis tho!

17

4.8 average user rating



Al 25 4 feif B 5 R P AR

0 d AlSRE T L A FR S E A v f § e AR R g o o

- IBM?3~HIHF&§ & i\ﬁﬁi v ,Qpﬂiﬁﬁqrﬁg 4%
/\ff“ﬁ%ii?ﬂgi‘l ) l!f&x*’ﬁ,‘fﬂ ~ £ 8 fr;@’ﬁvrﬂl]}& 'Lf“‘%ﬁf’@%

FIFBEAL ARAFRG S P AT EE A B IR L RS
ERrA £ 51705 X Bk By {oich

U O

Announcements Biographies Media Contacts The King and Honours Global News Rooms UK Think Blog Subscribe

IBM Newsroom

Arthritis Research UK Introduces IBM Watson-Powered ‘Virtual Assistant’ to

Provide Information and Advice to People with Arthritis

Mar 14, 2017

O R IL 0 B

18



AlF 52 rlgs A el i 5 R A250

a ﬁAI,%‘EFé_%ﬁﬂign"’?g%j_ GRS R O I LY 51”/?5 R |
0 Sentrian& 47 75 4 é‘ﬁ RE DR PR E DT UE FHFIR
BB o LG ER R

Sentrian, the World's First

Remote Patient Intelligence OSEWTQ'QM
Company, Launches to

Eliminate Preventable

Hospitalization
Company raises $12 Million in financing led by Reed Elsevier Ventures, NEWS PROVIDED BY
Frost Data Capital and TELUS Ventures Sentrian —

10 Nov, 2014, 08:03 ET
Leadership team includes former Chief Medical Scientist of IBM

Research

149



THE UNIVERSITY OF TEXAS ’
MDAnNderson g

canSAR.qi GG 1

The integrated knowledge-base that brings together multidisciplinary data across
biology, chemistry, pharmacology, structural biology, cellular networks and
clinical annotations, and applies machine learning approaches to provide drug-

O OO0 00 0O O

discovery useful predictions. Version: 1.6.6

?ﬁ'ﬁ%ﬂﬁi%‘é}%’ ME B AR
Hbjf’v’vpéﬁﬂm A ﬁ’%iﬂ,?‘} ?F“‘f?’;i’&év’ﬂfﬁé%ﬁ

e MRS BRI BT
e~ LAFREY L8 ANE B 5 A
-—-:u%fgé;}__,_bim}?a "':’T&.}ﬂ‘iﬁﬂfﬁﬂwﬁa
¥R Eﬁ%ﬁ*?ﬁ RATF - REAAEE > hoid B INCGE BN S
ML/EIDﬂ 2 EPEREARL By {5 Ao
0 46 = £MD Anderson Cancer Center=icanSARE A& it -5
Amﬁ@%ﬁ&&%ﬁ%ﬁﬂmfﬂ$€’xiﬁmfﬁﬁg
o enpTR e AR T TR

20



&%?Ff

O O 0 O

¥R
B R
B e T
Tk 35
tﬁaf"? t /:ﬁ-ﬁ = v lﬁ.”d Q"‘;g,]ﬂ‘;;é

ﬁ%&%m&lwzﬁﬁﬁ%ﬁ%ﬁﬁﬁgyrﬁwi
1?3/?5 LB oan g { MR E ehRA P D ,

e R LR o
o T T L

[

Yy

21



m T

0 AleigeEee & 4
Q AlelF 3822 5]
0 Alcif 12 2R 38

22



U 0O 00000 DoD Do

S F AR R EE AR TR AT
BVFRE ¥
A AR B TE R TR
B RARERTE ﬁ{ﬁ%\ U3 1 P endE P 2 B enfd
Nﬁwﬁmgﬁ*ﬁigﬁﬂﬂmﬁf%@ XY
TR NERF FEERIES EE R 2
ﬂé%4ﬁ%{%%m’%%%iﬁﬁ@¢&%?ﬁ?
Tk roe ¥ SR AlIE o F 0§ S iy B A

AlFF 3 & 2Tk kB9 (817 0 A7 3 B % dit AL

2
i32 v AT~ B e TR S AR
5

7 e

23



Al te 3 oy R 2 AT 5 PR AT

a .:]_lkbvbgvf#r]ﬁ,iy ‘3:‘_,-» %i’(ﬁiﬁ'frﬁﬂiw’?l E > Fm %})?'F"w&'t
A Al 4
J ,;’: R P ‘%ﬁ’ﬁ‘zﬁ.‘ﬂ" ’ _‘Z_{E = ] IR efE E gll % ;’g_.).b
a Al * 518 7% > ok vf‘mﬁ:%\(u
5% % )
0 Alend s 32 8Le §E ¢
O AR E N
BEEC RV
S R SIEE

24



C
b R

H
=

Incentives Infrastructure

Alignment Resources
Health Care

Provider

Adoption of

Al
Workflow

Fulfillment Efficiency

Figure 2: Core Domains to Support Provider Adoption of Al-DDS Tools



Q

QO Alchigghe &
a Al=nf ‘EE'%’E—Q ﬂ},@‘
Q Alis 12 2548

26



BIOETHICS COUNCILE

BIOETHICS

Artificial intelligence (Al) in healthcare and research




Al % "‘%?},%* PR e 5 enig I foik € A

0 ¥ R few 2

0 &P AR F 4

Q Hhpihi s ST T ¥
e

0§ 4 R

0O HFREF AR PP
QO FALUES % 2

0 Ex Al

28



0 7 AR 2
Q l’f"ngfi’f‘f'ﬂei‘%#l
0 BHBL S DT P TS
o 3=
2 ¥ A B 2R
e | _’, —_ - }‘J‘Jﬁ A e
M E:. O ¥HERL LR PSR
o Exi@*Al

a p Al* 334K
ﬁ&rﬁgﬁgﬂ: ‘E\

0 A7 gz%h bo S B F A A 4
2 E‘i“a‘f!’

2 420152 i ST Tk A 0 AT AL AT R 4T i

o~ RIe R B

B F I BT oA g A

4 ,;4‘4:11;&;2»’?@”1@?‘,1]1,5,?/%,r} YEET R TR E

A\SN

=Kﬁ%?ﬁi}\‘%\a¥-i""i}ﬂﬁp§/} S ﬁ'ﬁﬁw"?\

I %Almﬁﬁi%ﬁéf@? B3 TRy X DIE A 0 BldAe o A PR IR
Mf_;\mw% LHET A TR g R A L& hig B frin

24



O F AP fed 2

0 EHPERRF I

Q fehg L~ 2T e ¥
. ! }*‘; FH = 0 i

HHom A R
m} ”Fi?;:i%fe.fr_—gi
=7 4= /@ 2 =

- e R BIEY G AFELS AT R

U

# €A 2 Algy o
FLAIEE G TP R
LN

MLEFE B2 F P > Fl i v i
2l

SeE Al x Su @?J dr 1y %
o B R AR

B ALE A S RS AF je
BB WL UTA R 2 R
CF YR EAE D 2 R irR

A By ¢ s I IR A A R

ke
‘51

A yote 3 Fad 0F & Foes



] 1&4}:@?":%‘
Q BPRfCR T 4]
m} ﬁi&:}f - A
o %z
‘B Y N\ T I 4 St INE S P

Y A it
a ,%@I%Q*Al

Q FIV By A B R R L R Bor ML

0 FIAIR & A El' SRl Mfrfﬁ%; ARFE AL 3T ARE

QAT 5g € RS SUEHER] s B R B rE R T XL FAGIR

O R A L E 2 SN B R R AR T 5 Alsck
BETR$ -ES
Q4R F LA ﬁ{vxg‘/\r’n—\Alpg}%‘% F 33 A

31



0 T AR 2
QB ECR F
0 BcHjihd - AT ¥
o i

I8 2 0 %”%f{fﬁ‘ g0 3

1= 1 a gﬁgg?ﬁ&gj\mggﬁ

-_— o FRfEfF e
| 24 2 ,&iiﬁjAl

0 DeepMind ( - & WAl &) 25308 3p o %F%iﬁ&ﬁvg ]
FOMTYRE R 2P AT Pk TR B REG

Q 4k A PRZERCAILL T 2R flEa B Fa 28T R € %7
F Al

QEFRPERG L Aok AL AR BF R R FH 5
‘ﬁ‘f%g’/,%%f%i%:‘:‘? REg ez

o IBM#Watson for Oncology ( - ﬁé#ﬁ LR ok iEROAIL B ) o
To/k 88k G- LB oahe > B 5 R m%ﬁﬁ*a‘ﬁf‘é <7
oo RWEHEA PR EREF TRESR

32



m R SR e
d i’f"ngfi’ff'ﬂe;;‘}#']
O FHpimL s 2T HfoT R
o 3=
» ’ o A 8l A
‘uj‘f A 87 5K ( s ) D HEREE LR R
3: - mﬁl-—%‘ J__ m Dgﬁ‘éf‘i%‘}; 3
o Exi@?

QAIT e XA P g e dupdk s T AV s R T REAED ©

0 5 EAFREFTREABEAA DA DAL T EF A PR
Bo~ 2 pBicd FRE TR R A ?nwﬁ;ﬁagg’%ﬁ%}&ﬁﬁﬂ 7 e

ERE FLERER

33



S TEa L Y el
a i’?ngfi’fr}’;"?{-#]
Q :?3:%%7; NIRAIE b}_—f\—j_l £
gﬁfj’%&ﬁqﬁiﬁ@
2 S LK LR Ry
ﬂL}}% A H(Efw) 4T or
0 e i@ % AT 1o 4 2 R & R AR R 0 VAL 6

b A Kﬁ;}éﬁ—ﬁg e & 'ft’%;". T INT

QAL ERT e B AP ARAZ f o B Bde ok T PRI
bR E A S E G E gty AUEH

Qe kAL R e F LA LU RT o L FR R R
o e @A B AR L U A HE AR P
:f-r'rg == "J’Lﬁjﬁﬁlj

Daii@4ﬁﬂ@§%§%ﬁ@%ﬁﬁwﬁg%ﬁ%v%gw%
B AR E ARL ABEITEE LN BT ARG - B
"\xﬁi”‘E‘ o

34



3 7 RieR 2p
Q ﬁﬂgfif o 3 .
O WS L~ AEPfeT R
o & .
$hps 4 g
K15 1 1g » 2 /4 D*';f; ¥ 1B g
HEREE A QPP S fhp T
Al 7 A QB3 @Al

QAIF UF IR T d AR T fiap # it o 5 Y ;%5}/‘% A R
TN PR B A R

O FH AR eh® Lo PAL R > B p A ol g3

u%%4ﬁ%%w%4mwﬂaﬁ o 2R AL R A

I
S
h

Q AlLGSeS » 7 i ¢ FRERMBR R
0 araw};tz ART AR B T edp AN RS A

35



O ¥R feE 22
d l’f"zpq&’ff’?ve'%#']
O FHpimL s 2T HfoT R
o iz
l E 0 %’”r:fﬂ g0 3

, é‘é | Q 0O HEREELR PP
0 FREFCR 2
o Egxi@*Al

U

U

U

ALY DAL * A2 ¥ SR frds i ohdicdy 0 B R T2

*
t.';%ﬁ |

-&"\
PR
(e} "f"ﬂ'.')‘\
&

> w4y 'ﬁ\:
s

iR R B R R F R T s Al
BRI N R PATE Bey 0 BF R BT R

-

= 3
‘3\
&
3

360



Trer Al

o—da—b,
v oy o
. TEA

I R
\4 21X

e X

%~ RBE
3

ST AN
>

R

A~k

b4 0
iy
kg

S WG B

o000 O000o
aﬂ“}*ﬂt &ﬂj\%ﬁ;\« |

5

0 AL TR AR SN ER D G blde o AIF R ALY YRR TS G

QO A 3EH T 5 (bldrk A AdEH 373
A L e B P (T i RN ALRE T U
Ti}%ﬁ"ﬁ Fﬁéﬂnéﬁ%m 21

Q AIF ¥ 3200 M enpf 7o Ao~ Rl R

GEADNNRIEAE = R VRN 1

- B A Z I aE R

= A

37



'THE BELMONT

REPORT Respect for Persons

E}ualP les and Gu dh s for h
Prote fl‘fm Subject fR rch

Beneficence Justice

A AR R

-0






Beneficence

. Autonomy
maleficence

Traditional bioethics
principles

VAT

Explicability

A new enabling
principle for Al

40



science
editin

pISSN 2288-8063
elSSN 2288-7474

Ethical challenges

nerspective of scie
"eview

intelligence in medi

regardir
cine fro

L))

Check for
1]

Sci Ed 2019;6(2):91-98
https://doi.org/10.6087 /kcse. 164

Review

g artificial
m the

ntific editi

ting and peer

Seong Ho Park', Young-Hak Kim?, Jun Young Lee®, Soyoung Yoo*, Chong Jai Kim®

'Department of Radiology and Research Institute of Radiology, ?Cardiology Division, Asan Medical Center, University of Ulsan
College of Medicine, Seoul; *National IT Industry Promotion Agency, Jincheon; *Health Innovation Big Data Center, Asan
Medical Center, Seoul; *Department of Pathology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

41



%R G

SE S

Q RlFREGICRERESOEP R
QiR T Rk P R

QB FLFFEZ2IvldpiBs AP R

42



gl AL B 2 ocil SR ] P R B RILIE P R AT 0 R AL

B B R AT

FE 52 ,xl zﬁ:@'{;b%\

7%’}% 5’;?/{3{%)@# §”J o e
T/F'% '5"\ /{ni‘}%ﬁ it
KL R g
Ev"\ /F|J; :@'{%Afr

iFX

F
FTX

., y
500 2 Kﬁiﬁ%\ » 1T

e U SRS S

fo B~ AT ol T AL 0
4

27 P‘gf—?ivhﬂg RIFR R A e B A w AR e ?
T EP RIRE ‘f'iuk" BPDRTH A e TR R T R AR E S b IR 9
Fxﬂ’»? P FE P R pﬁﬁiﬁil* \'E’f (ERIEIEL R E= S ) I

/.%L £ 3 298 ﬂfév}@l} AR s PN A B

Yok @ F % Tﬂiﬁﬁ’fﬁ_ﬁ?‘}? Pé;l‘} %> IF @,;“g; = '@‘bﬁ’fﬁ—- 259
(] K@«L/F (HiFH Exp ¢ o *”;f]a_ﬂfrﬁﬁ’“"’—&wjgg) td ;Fagr_\@q}g AT

WAy S iR
TEATP AR

R > /ﬁ-ﬁ = ‘f‘—"ﬁ{%“’ﬁ E

'l’(f’%l?'}i—lz}j"?‘& % >
) 2
Bt 5 3 e i

ST RR T
R R ALY BB E PR E T

?’ﬁ*’f§ 7t P e P T IR B, %fé’f‘—"ﬁiﬁ:l % 9

i
?n‘f'/%ﬁ SEar I i T
T AL LR B LT L BRaE S S Aot ?

Ik & B

DR AR ¢ Y 0

L (l]l'&f’”‘{_@‘ }»‘:—Ej‘*l)’*"

43



Q

QO Alchigghe &
a Alef? ‘EE'%’E—Q ﬂ},@‘
0 Alcif 12 2R 38

0 ARy igEE B

s
Q 53

44



AlFZ 7 enig@ % 4 & g2tk

_

The challenges of Al integration in medical research
Q Privacy £

0 Regulation ;= #

a Transparency i% P! &

a Culture = it

0 Recruitment $2 %

45



/ U.S. Department of
ﬁ(é Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

Considerations for IRB Review of Research Involving Artificial Intelligence

2022 77" 21p ¥ &

SACHRP (Secretary‘s Advisory Committee on Human Research
Protections ) #t & KA1 A (Tl w g o 30 4 147 E (AD) Fr
BEEY (ML) it & B onld [ 103 328t g o0 445 A o
%ﬂﬁaiﬁg %ffméfp% ey A B AR A R Ao
R B ﬁmmléﬂvﬂaﬁm,ﬁﬁﬁraﬁ;w A g0
ERN '{"P*ififﬁ R o BRikE &R o

46



/ U.S. Department of
¢_Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

Considerations for IRB Review of Research Involving Al

~ #. % SACHRP 2 ¥ &

1. & JF ERERN ’AHAI’%EFB_/? E e B 7 £ Common Rule
q R v fg‘}*imé' AR Ty &7
2. ?ﬁl?Al/)'F‘i /3":‘3» ‘f‘ /\ £ l)v\”Ff“\HL h”%ﬁ;‘g BF > i3t A ﬁ}’?{“]{?ﬂ}”‘\:{]&ﬁ’i F
, fgr gy MR, 2 HE

ﬁﬁ?ﬂwmﬁjﬂ@Q
3. 13 Common Rule » Al Al 3% 7+
HE g Y

b'?—‘ﬁo TAFINLY Y %“\—-*Jﬁ
LicR:

47



/ U.S. Department of
¢_Health and Human Services

Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

Considerations for IRB Review of Research Involving Al

4.

Z

20 3 & f2g5Common Rulese (7§ & <h# § > A Faue 3
f‘f‘AIF’“}ﬂfr—-g mF‘ LB P i fk\;rj\' » PRI A &\P,;'éﬂ B
AR LB R D ? § A7) £ LA R R 0 B
¥ % £ F 4 b T e ?,’E'. W o51e T F P2t 42;‘%“*?‘:?“‘“‘57}5?&?‘% ?
FEe AT AR CHRPP L (T4 F{rIRB 4.3 ¥ 11 & * 1LY
e ZE 1 B ﬁé%ﬂ’i Jop s 45 A KPAIFE 7 o B g gL 9
e g aotb e L d 0 LT S HAIRE LIRS R LA Pt
7 LY E 7

,H Alerr g 5 @ Tl | 2 e & |
Rulessg * {4 X 4 g I #7F * 4= 32K

HH
&
7

RB % g & 2] Z_.Common
=y

48



/ U.S. Department of
ﬁ(é Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

Considerations for IRB Review of Research Involving Artificial Intelligence

8. LAlFTY ¥ 3 i#%VaJ;i:‘a 45 CFR 46.111 cAwhit B g8 ; % 1 1%
‘f‘\’ft’fﬁ—@ 3l al = *g; L
0. q}bﬁ’ﬁi/HRPPmF = BH U AKE T E o S HAIR
3 R E gﬂ 5 ?
10. B ALLE B B
¥ 5 : Bedrie 3 g oAV i
e I

—

B =
g AP e TR*IZFEE T AR R ALT

ﬁ;‘%./ii z% |2 3
LWIiE- g o)

49



/ U.S. Department of
¢_Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

1. ’,}_fi ﬁ%ﬁf =T o Al AL’%E;%./'@%W”’?‘} 1:c;€: + £ Common Rule
Ch LB AT k) R R (12)

4o % %n‘:iﬂéc AT F - 38 o Rlf i @ £ Common
Rulesr#= 7 % & o RAlG &% 5 H i p ﬁv»]éc% Yy 0 b -&rF%/%v
AR ALRETREY o AP maEEE T > it AL T 7§
oy ooon s o R ARG w@ 45 CFR
46.104(d)(4) Common Rule® =E5 6. do ] o 5 & * j8A 2 408 v+
%%ﬁﬂﬁﬁﬁiﬁ’éﬁ%ﬁ%@?%ﬁﬁﬁi’vﬂﬁﬁﬁw
;/7\]—\ Q\F’H—j)}}ﬁjJ ’4\""5 "&f’l_'iljﬂ‘;—:' IL‘J Fg}%‘hﬁ’j‘m'l“/ l:’
-

=3
A EFER T ARG S A s o

-

50



/ U.S. Department of
ﬁ(c Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

1. ’&_fi ﬁ“ EET s AlV Al E B TRz @ & Common Rule
Ch BB SR R S A7 (22)

1
ﬁ/z P2 - i{%; 10 12T A BedpfrAlg 2 2w ]
G Pt gl BTy O 2RGS0 P end ﬁfJ IR Y
354, - 2018 & Common Rulef? £&-i3n 3 15— 4] » & 102(9)(7)(0
Y ORFE T EATFART B aEL o F]P o F gA”—ﬂ T PR A
LR REPE - R A AT S8 R feiRL

51



/ U.S. Department of
ﬁ(é Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

2. FAIGE W3 g L S ip LR s gkt LA AR L
15'?.:5 ?T‘l)’x;ﬁ a&?’;}l\” /F:I?i 9;\?'% F] m;’ié&‘} rfﬁg%/\glﬁ:J ?é’]’/‘é
gy H w%wﬁﬂ@?<um

Common Rule % 102(e)(1) i #-+ g FH TLa s "# 7 4 i . 4
EEFT AR () BEN AR

A > TR AL FTANAFRA > & () EE- R Y
T AR AL VAL DA T AT :

s

=
P

52



/ U.S. Department of
ﬁ(c Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

2. 5 Al % ‘)i*‘ﬁ f‘ﬂ«ﬁ/n’y\ﬁ"%mﬁﬂifﬁ’wﬁ LR BRI EAY S
';h’“% Q;’/} @#1\11 J/{?ﬂ’i?“\ ﬂmx\ﬁt’ rfﬁg-f’\'ﬁiJ ? ¥

Py H fﬁ;ﬂlﬁﬂv% ? (212)
ZFBEPREBRKAIFL HE AL EER

W@ﬁmFwa%ﬁo%%%
PARAL S S B AR

~FH : __‘f"ﬁ Eil’lf;{,,'i'\!»/; -
FE AR T AL - A A R o

53



/ U.S. Department of
{_ Health and Human Services

Enhancing the health and well-being of all Americans
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

3. P%ﬁ}Common Rule » AlSAlSE 38 & & chf skl jc il
lf’ %P?u

4o F\:B ’&El °

PR R

54



/ U.S. Department of
ﬁ(é Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

4. ¥t 7 B R CommonRuleit (7% Ay o M H T 7 A
%Nmﬁﬁiiﬁﬁ%%MWﬁU$%¥rﬂﬁ&wiﬁﬁ@ﬁ%
BFIFABRNO? 5T EBALAITRRERER S8 Y R
1% 2% i oA B Y ﬁ o (5183 F a2t AZLK‘FT;Q‘:?\’*‘Q?}BF&%B‘% ?

Ry pwaviRfEzfg N3 - ML FT 7L %W;Common Rule:t {=

= h oo ) %p“m%%m%ﬁﬁﬂnrﬁq% f‘A) > 12

S A RE OB R g § AR, L AR

%ﬁﬁéﬁ%bﬁ’ifﬁﬁﬁmiﬂfWkﬁﬂém'% %

W _HIPAA & B 2RPE 4417 5 o 3 & gt 7}%‘7 T T T R EL s b R
FARecEfeR® e g3 2 p ¥ 237 fibis bhmF

2 2 ;

55



/ U.S. Department of
ﬁ(c Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

4. ¥+ 7 & 2 Common Ruleit (7% & %7 7 » 30 H T
FHAIRF AR £ FOR R Y gk g kIR o R L g R 2R
AL N B s A - /Eﬂ,L 7 BER AlGPR N BRI o ip
Gl S B 2 5 GRS ‘fx‘ﬁi’ém‘w«éeﬁ; ?

%er.»«;(\;ﬂ ;Ej =8/ ) R > ,'4 ’E.‘r 3 IE-FE;ILL 5V AL % ;V }%t' 111(a)(3) - L
%)& Fé—*ﬁr 111(a)(7) - *£ % @gﬁn‘v f;i_;_ éﬁf,\?‘; a% o APy rig
ilﬁ-a—ﬁa"i\zl'ﬁ.» E’E‘i*ﬁﬁvﬁﬁﬂ‘i’#&?ﬁz”ﬁﬁﬁﬁ

17,

o A G
J_TE?,\ ’ 111(a)(2) 2] WY LEd j;_’z
H;i?);bﬁ’t;fﬁ«m&%%/fy o =
AP #”‘fﬂév\%‘rﬁ“ it

5o



/ U.S. Department of
ﬁ(c Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

¥R & j34pCommon Rulest (7% & eF7 g » HAEHA T 7R
AR e 3 DA E P ARG VR X éﬁ"?ﬁ:ﬁjﬁ&@%%
BFlE2 A BRI ? E Ty T BFAlIGRRRNBERF o T T R

PR S R S ‘ffﬁﬁvé“ﬁﬁ‘ﬁfﬁg“g?

BHI - f@;A;Tir*i"f AR A 2 8 TR D mHealth ({7 &

B ) o EPRIRL F e § o B Al g d g eipl Al

ALy P AL R r% PO E A2 Y - $RA T&zg\

am HealthmlETB C = SRV g S BRIk

Fla b Pehf B L ERR

Beid c SPOTUL U AT BALS L L
4 £ R i M* For e G E

ol
,x‘g

\m\L
I

57



-/ U.S. Department of
¢_Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

D. ?Béﬁx‘»’f#‘ﬁﬂ’" A B ~HRPP 2 iTX f4cIRB &% ¥ 12 ig % Iﬁfﬁ
FHEZE L E KRB P fopRiESH A SFOAIFT Y o B B g IT R L

TR Ed k- g * h1 B Aoplgh o ¥ AN IR R Al IR AR

< Keans, M., Roth, A. (2020) The Ethical Algorithm: The Science of Socially Aware
Algorithm Design. Oxford University Press
AT AR EE A ARAIIMLE B 2 R B [ el & o

<> Hutson, M. (2022, Feb 26). The Future of Computing. Science News, 201(4), 16-22.

httpS'//www sciencenews org/century/computer-ai-algorithm-moore-law-ethics
BEEES T 0 AT R e g~ AIIMLF s enfig ¢ ﬂfrz,!}dxfﬂf
JU‘ #’t:"‘m— l,tﬁ“" L R
<> Wolfram U. Zero to Al in 60 inutes. https://www.wolfram.com/wolfram-u/machine-
Iearning zero-to-Al-60-minutes/
TR F’BFE? m/ﬁ“ﬁ:ﬁ. q ’;i_?‘.-fulﬂ’i EFRARR iRt gl B
#OEFEN T R M TR dERLE Y AI/ML o

58


https://www.sciencenews.org/century/computer-ai-algorithm-moore-law-ethics
https://www.wolfram.com/wolfram-u/machine-learning-zero-to-AI-60-minutes/
https://www.wolfram.com/wolfram-u/machine-learning-zero-to-AI-60-minutes/

/ U.S. Department of
¢_Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

5. T -7 A B ~HRPP 1 iv 4 B - IRB .3 7 128 * 7
FHEZE N 1 B R P ot i 4 A SR DA § o B g i IR ?

< Fjeld, J., Achten, N., Hilligoss, H., Nagy, A. & Srikumar, M. Principled artificial
Intelligence: Mapping consensus in ethical and rights-based approaches to
principles for Al. Berkman Klein Center Research  Publication

(2020). https://dash.harvard.edu/bitstream/handle/1/42160420/HLS%20White%20Paper%?2
OFinal v3.pdf?sequence=1&isAllowed=y - PDF

~ o A E 0 ARALRIE EORED B o

<> Bernstein, M. S. et al. Ethics and society review: Ethics reflection as a precondition
to research funding. Proc Natl Acad Sci U S A 118, 2117261118 (2021).
Fo it — T BHAIMLIE } BA s T eanfgils i o

59


https://dash.harvard.edu/bitstream/handle/1/42160420/HLS%20White%20Paper%20Final_v3.pdf?sequence=1&isAllowed=y
https://dash.harvard.edu/bitstream/handle/1/42160420/HLS%20White%20Paper%20Final_v3.pdf?sequence=1&isAllowed=y

/ U.S. Department of
\‘(C Health and Human Services

Enhancing the health and well-being of all Americans
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

- ﬁ’/\'{ﬂiﬁff"ri LE AT EHAIRE Y FERG L iR
8 o
R T E

L\\

ZERACHER RAFEL TR E AT AR T dh- ] 30 A o ¥ Z B v
il %r’ﬁAIP’“’ A A gp;‘g FREFNE KT A LMY
Sl Y fod) F e oo % | .116(b)(2) & +H & ”n;;a:ﬁgg & e
ERCRaEEE) Sih G & 116(b)(3) & ®HL & ' 7 = ;é—*ﬁ 2\
His A% 4 &4 | % lRBmfﬂH%ﬂ—%F ENIR Yk o)
i;r,‘m}k e TR IR ’"Lr’)’é Ao m,@i* mﬁ
AT LFT RS E o p o Al

60



/ U.S. Department of
ﬁ(c Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

6. $10 § vl L3 0 LE SHAME { E R A A L
RN E 2

—_—

{ #7t¢ evCommon Rule® x73 cr% 116(b)(9) ik chdh i & v 7 i &
AlFE 3 > Fla v kPl @t i it e 3Rl s o ﬂlj%%%g%;}ﬁz i
%\?i‘%{fﬁ A ﬁ‘léjﬁgg"‘%lj ’ Js) A i?ﬁ%f‘ A fpﬁ{@ ?3%7‘ g%ﬁtﬁ?&j{
oA KRS B A BRPmIhEIIL R o

61



/ U.S. Department of
ﬁ(é Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

7. %% Al g % @ Tibsr ) 2 &0 2 & IRB ¥ g ¥ 2] 2.Common
Ruleshif * - X 4 B II47F < M w47 2

iz .7 IRB r& . Common Ruleg_7 i * e ' 1w b | (%] 5 {47

IRV AL P RH AL R AR R EALORRLT
FIRB e 3EAIA N G T F# 57 L0 RE R A o o

62



/ U.S. Department of
ﬁ(é Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

8. AIF Y ¢ F & 4F ‘%'J kS ,g 45 CFR 46.111 #wRat &

PR~ R R b 2
FHR G FAAIr6E K o

- %

B F

13

A

63



U.S. Department of

S/(C ﬁéalth and Human Services

Enhancing the health and well-being of all Americans
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html
ftﬁﬁi/HRPPm*‘P’- a3 o BH B AT hE IR AHAILE
FUREEWLE 7
B B A g 4»’}?%&32 R ) ez H by
79 -,L_ }%,

Al 35l ,a.;g@'y,,; P AR 0 20

ﬁAL‘«,—‘mlé?f?“%ﬁ%F‘f \ggﬁvg:fb«fr%lim,%ﬁ_fr

Flew i Moo gt oh > BD fw& TR EAT R A R

F o b A R Faﬁgoq}tﬁﬁﬂifﬁﬁﬂzl‘ BYTEARE F A D E—E%f%‘ﬁ—ff?:

v/%’rnsl““r]% T g % i 2 HRPPA "/"'yl*tr, R ’T‘f’/’ﬁ@‘ﬂaﬁ”

P E e E - e IR TNy B

‘;5; Egafﬁ);,];g%}gfﬂ“gsgg\zﬂ—g% zm#ﬂ/é’&:

£ E A R EERL A ol

WAF A X F

o

ﬂ—

wa

M|

o4



/ U.S. Department of
¢_Health and Human Services
Enhancing the health and well-being of all Americans

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-e-july-25-2022-letter/index.html

10. 2475 ¢ # % AIEE 5 A * ik £ 4o/ & 8 K 4 1 2 IRB &
%EL v f@'&r"z ’J /ﬁ@ﬁé? T e (EJP DO FRFER HEET A ?g&”‘
R A AT TR FE R AL LT
I i @% )

RPN i L bl hL
S N R Rk a‘ﬂ‘mﬂ ‘5“’“’“%
X
N
)

65



Journal of

Integrative Medicine and Research

REVIEW ARTICLE

Artificial intelligence and the Institutional Ethics Committee

A balanced insight into pros and cons, challenges, and future directions
in ethical review of clinical research

i &

E_u;gr% (Al) 2IRBF§ hBF a2 F k1 £ 2 i B ok 2L - TR # L
AL g s R o Alindiie 2B 2 A4 ~ RE 38 A3 *scmﬁ Sk
R P 4 2 T (7 o B SR T 1S e e R B P kR PR B P A o
Mmoo B3 BEE 3L A SR R4 e 4 ﬁia‘?%m%‘rfﬁ B~ AldF TG Im B 3 ~ & 2 ﬁﬂ%
HE LT ARE ~ F e Mrig R R o BB Eﬁ;i.épi*mAlﬁfi‘m#\iﬁé.‘
Alets (8~ Baclt ~ GIRR - FFEY V@R flElF 52 o X
b Lk R ﬂﬁﬂ’”l@ﬁmﬁﬁf%ﬂ%ﬂogﬁﬁgp;ﬁgﬁg\%
BH RO BRI LF R AL Y RIRAEAT Y B Al ser f o

66



m T

QO AlchiggEes 4 ¢
a A mF“%E s
0 Aleig 2R AL

QO AIFE T nigIRE 4

2L =
Q 53

67



s

T

Q 2 AR AIRTREFLOEBR > o FE g kg L& nie?

O #-X FAAIDAER o 48 FER G ARZF R R R A G RE
%ﬁ'ft’i fia

Q AR HA 2 FEFA T 20 > BT R AHERG IR
FETIEEE 530t i

O AlePS R T 2R B AL A fFenk %#ﬁé’fif%@ @ A
e it A AT A ﬁ’ft"ﬁ?»]}]\i% 4o £ 1

68



	投影片 1
	投影片 2: 報告大綱
	投影片 3
	投影片 4
	投影片 5: 前言
	投影片 6: 什麼是ML？
	投影片 7: ML演算法有哪些類型？
	投影片 8
	投影片 9: 機器學習有什麼優點和缺點？
	投影片 10
	投影片 11: 前言（續）
	投影片 12: 前言（續）
	投影片 13: 報告大綱
	投影片 14
	投影片 15
	投影片 16: AI用於臨床照護
	投影片 17: AI用於以病人和消費者為對象的應用程式
	投影片 18: AI用於以病人和消費者為對象的應用程式
	投影片 19: AI用於以病人和消費者為對象的應用程式
	投影片 20: AI在醫學研究的優勢
	投影片 21: AI在醫學研究中的用途
	投影片 22: 報告大綱
	投影片 23: AI在醫療照護領域的問題
	投影片 24: AI在醫療照護領域的問題
	投影片 25: 推展AI在醫療照護的策略
	投影片 26: 報告大綱
	投影片 27
	投影片 28
	投影片 29: 可靠性和安全性
	投影片 30: 透明度和問責制
	投影片 31: 數據偏差、公平性和平等
	投影片 32: 信任
	投影片 33: 對病人的影響（正面）
	投影片 34: 對病人的影響（負面）
	投影片 35: 對醫療專業人員的影響
	投影片 36: 資料隱私和安全
	投影片 37: 惡意使用AI
	投影片 38
	投影片 39
	投影片 40
	投影片 41
	投影片 42: 透明度的層面
	投影片 43
	投影片 44: 報告大綱
	投影片 45: AI研究的倫理審查重點
	投影片 46
	投影片 47
	投影片 48
	投影片 49
	投影片 50
	投影片 51
	投影片 52
	投影片 53
	投影片 54
	投影片 55
	投影片 56
	投影片 57
	投影片 58
	投影片 59
	投影片 60
	投影片 61
	投影片 62
	投影片 63
	投影片 64
	投影片 65
	投影片 66
	投影片 67: 報告大綱
	投影片 68: 結語

