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A BT U I BERS - S SOROE B 1 R E TR T B
FE o [ DU B AR SOL (R O B ST AR
TATE S [l 4 552 o L4 - USFDAZEZES (L 8 A B 1R i as

GORHE G -~ BB R L B o DU R B B b A B S
12 o FREP® - EERIE I OISR R R AT AL AR
R A TSR I R AT - B i e e AR o R

¢H4% (World Health Organization, WHO ) t[E=Z 5| A " ##&HY i

2023F 10240 ) -

T AR BT WA FRT K T PR R AR B AR 4

A E R P ROE 0 S R PR RGEE A L — 2

+ » 3£ % Ledford, supra note 75.

87 USFDA, Health Canada, MHRA, Good Machine Learning Practice for Medical
Device Development: Guiding Principles (2021).

238 TEDA » |5 2195 -
2

236

2

39 D. Bundestag, Entwurf Eines Gesetzes Fiir Eine Bessere Versorgung Durch
Digitalisierung Und Innovation (Digitale-Versorgung-Gesetz—DVG), Bundesministerium
Fiir Gesundheit, at 60 (2019).

240 William Crumpler, Europe’s Strategy for AI Regulation, Center For Strategic and

International Studies, Feb. 21, 2020, https://www.csis.org/blogs/technology-policy-

blog/europes-strategy-ai-regulation (last visited Jan. 24, 2023).



% X

(N—

R R M B xR EHEIE (F) 215

RIgEE ) 1 T RimA e EHREE ,  (HE2RED EHREE R
THEEE TR > TREAFCH > TEHEHFHIMREN NERESE

UNZEREER B )+ P DL A58 Orag it ] 08 <2 SR B Y 2 B 502
Y DL BRI SRR AN o RRER A AR R R
AR ZE® (World Commission on the Ethics of Scientific Knowledge
and Technology, COMEST ) 50 fi s A /RELL T BV EE

( Principle of Human Responsibility ) A F #ff » & A M 2

(Human Dignity ) ~ H EMHIE(E (Value of Autonomy) ~ [ERLHY
fE{E (Value of Privacy ) ~ RFEZE[EHAN (‘Do not harm’ Principle )
FH{EJE R (Principle of Responsibility ) ~ 283 =2 AV{E{E ( Value
of Beneficence ) ~ IEZEAJE{E ( Value of Justice ) tIE B E{E =R
B2

(2R 13 B d
i e A B BB B Y AR T Y SRR AR R T A

R I %%%TMW%%ﬂLﬂ?ﬂﬁmﬁﬁﬁ mw
ERE EREr T B ER @@ (EEEED) 2 - R

241 Ethics and governance of artificial intelligence for health: WHO guidance, at 108

(2021).

COMEST A %t & W % 7 ~ 1 & = 2 " & % ( United Nations Educational,

Scientific and Cultural Organization, UNESCO ) " Ba$4f » 2% p 24 3 2 o5

% » £ 2 VIL2. Relevant ethical principles and values, in REPORT OF COMEST ON

RoBoTICS ETHICS (SHS/YES/COMEST-10/17/2 REV, 2017), at 49-52.

. Fom= S RALR 41T 7 B RS 5 (BT ihi s TR
s § ) *ARFopLae o FE R RARGE BFER 2 g P%L’ g
AL SRR F W e £ A7 o Blde ke gk B 0 Chi-Tung Cheng et al, 4
Scalable Physician-Level Deep Learning Algorithm Detects Universal Trauma on
Pelvic Radiographs, 12(1) NAT COMMUN 1, 5 (2021).
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L7 A R T AR BT DU SR A B AR Y - AL BE
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5 ] 5 5 TSR A 2 RIS Y A B IE R BT - B EE
583 ﬁ%ﬁé%ﬁ TEHETIREA ST mma W E—
247 o BRIEL > TERAETE L AR BIAS A TE A SR B AT (Y S 50 - RS L
REGE » KA BB o

5 |3 5 YR R e IR R BB TE i BLp/ D N Rosalt - (HE B
feEefeE A H TER T3 - KB ] e B 2[R AY 5
iR o HERHIBERCR B BURE RS - (HE AN THEAEZAS T
s 7 - EREE )R T8 e ATERAR A K 2 0y 3 R TR KRR Y R

fbﬁéb E311 g‘;lwf AR S AR ane & o FEF R BRI AT G R

B T A ARG R H 8 R A T RER o

Plhed ARG Y OB E AN Uk BRR P 2 R RS 51 (2019F ) ¥ A

1 RAPID £k %% - https://www.stroke.org.tw/GoWeb2/include/getfile.php?file=f01

andKeyID= 11777941965f168169603a4 (BiCHF R 12023F1F24F ) - H 4

HAL FE e R RS AN R H S GUERRT AL B FRRGER Y AL

B R B L PR F] R eEs R A éﬂ& 0

*® Price Il et al., supra note 133, at 1765-66.

2T it U PR R S RE SR 2R RES ] 0 5052 5 1397
(2020F ) -

48 Frank Griffin, Artificial Intelligence and Liability in Health Care,31 HEALTH
MATRIX 65, 99-100 (2021).
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Wﬁﬁamﬁuﬁ%xﬁﬁﬁ%%h C R EA W E S Y
(commission errors) 2°" ( AJEAREIITE R E B R T 2AVSE - i
A BE SR RETT ) M RSEER (omission errors) ( NJERSRH
RE RS E BB R - T B R R BE D) - K5
/DB (SR BT A e S B B R HERE - &
SIS R T RE R LY E B L (R R B AR R B
SHERE M & 2 2R (ST » 1T AR 1 BBy F 5 SRR T A5 I S 8 8

° Paul J. Nietert et al., Influence of Nodule Detection Software on Radiologists’
Confidence in Identifying Pulmonary Nodules with Computed Tomography, 26(1) J
THORAC IMAGING 48, 51-52 (2011).
Kate Goddard et al., Automation Bias: A Systematic Review of Frequency, Effect
Mediators, and Mitigators, 19(1) J. AM. MED. INFORM. ASSoC. 121, 123-26 (2012).
commission errorf»:¥ 4R > A KR r R I L FEPE - AR
2 FSU% o https:/terms.naer.edu.tw/detail/3227115/ (& (2 I F B 1 2023F 1} 24
B e
Frank Bogun et al., Misdiagnosis of Atrial Fibrillation and Its Clinical Consequences,
117(9) AM. J. MED. 636, 638 (2004). # 3 % % 24%:ng. & W?’EW At ’%f}l i
B R i ey %-110%1;1’1%*7 J-Aﬁiﬂaﬂ%m% FRooEIA2E
B (05%) HB R ®gg b g~ Bkt 42 fﬁ%@,{m&i P
i i% ik 2748 5 | 211-212 (2018F ) -
Raymond R. Bond et al., Automation Bias in Medicine: The Influence of Automated
Diagnoses on Interpreter Accuracy and Uncertainty When Reading Electrocardiograms,
51(6S) J. ELECTROCARDIOL S6, S7 (2018).
Id. at S6-S11. # 3 72 F ?Eﬁlﬂiiﬁ s E e R S PRE fle 79%"?1 (CF) 4o
FEou PR & AL e "f? B (JCF) Hj 2% 1 5 ..‘f/e,‘ﬁ’?ég RENDW U 0
g P e d BRI A 3] T YR43. 20%#‘:58 95% ° FCFH s ACFE ¥ £ X | &2
W a2k T E gg B ViR A iAo
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P fif 51 3% 5 B T AE T 35 L VR - R IE D BOE SEE E - 40
{8 196 5 I L FE 202243 B B4 IC 4 7 K 19 B B Bk 2 4% ( Drive
Pilot) FYEEEK - HSERIENE B 44k - H B A BT ER - B
RFTERA BB I MREESE BT S E > AL
Wi AR =R E A - A HIEEDEEEA RS RS
MWHAEE AR - KA - RE RS E N REE i EE - HEs
NEBELHE TR0 ETE - AT BEENRETRE - B
W LB A+ (L S A R 15 B R B B IR T T
8 LR ESENBEFER > HLOREAS B RERRE - o
B E—ENEEREEEREE T  RERES SRS

255 Goddard et al., supra note 250, at 123-26.

256 Greenberg & Ridgely, supra note 210, at 90-91.

T o WL E b KB F D BB ETTH P (GMLP) 23] ¥ i »
Multi-Disciplinary Expertise Is Leveraged Throughout the Total Product Life Cycle.

258 Greenberg & Ridgely, supra note 210, at 90-91.

259 Mercedes Drive Pilot Beats Tesla Autopilot By Taking Legal Responsibility, Mar.
20, 2022, https://www.roadandtrack.com/news/a39481699/what-happens-if-mercedes-
drivepilot-causes-a-crash/ (last visited Jan. 24, 2023).
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200 gy Fé\—g;q EEER TN L FoRii ok O X S ORI
BB A F A AN AAIN T oo E A R 1690 T
243 -

BV Ly g B 235

262

kAR g B0 B 243244 -

®% g 4r2 > Bl 7521522 ¢

264 Adapting Regulatory Frameworks and Standards to Ensure Safety and Performance,
2020, https://www.bsigroup.com/en-US/medical-devices/resources/Whitepapers-and-

articles/machine-learning-ai-in-medical-devices/, at 13 (last visited Jan. 24, 2023).



220 (RkE2) Ba6in (20234124 )

& BRHYRTHR T - T REE EEENES > ik EE EMERYE
B & 0 R B o S RT RS UG (i BRI - BUF ARG
rH ) K

SANPS P T LS ¢ R

el

BRI E SR A DU R E - A ABRE
BERRHY S AT R S o BRI AR RS A0 (T EA A BB (A~ s B A&
- EEEE NEERENESAT ZRN - AEEBEZ%8 M
EFRMLG - MBEERME T HEE2EN, DR T HEH B
M) RERFE > AREEE A 2B R BR R 1 3 BB A T S P g J LY
Y = R HITREZR LUK VUK AR B B B I B 2 B A Y o] BE 3 35 0
A EMEHNAEREAEERS - AR > EEERFEEN
BEBMNTABWREGRER  BREREEAEZFERNALEARAE LELH
HHERENEZR - RAENEFESBLNE " AWEIE S TIPS
CESET L~ DAL BLTHHA L ZARFHEEG o AR T E AR
LR EEH AN GRET N NEHERNE LT ARHEES
B NEFRZAES -

£

mw

B oo

e

Y

AR ESE ] LY

B A E M A g A RS G SR A R R
[ > AHEH o R R - AR R R A 2 R AR
HEmEHRE - Wt 2R - HH R B E A B E s bR
[ BB T Ry BRATAZ M BE W20 TE - LR - BE MRS AG AT @ LL 5
S 7 5 R B R R Y B R R B %) R B R ERRRY

265 .4 .



% X

(N—

BRASHBERMZEZELFMIK (F) 221

SEPR RGNS R 2R TS R, e I A A
VEHBIER > SR B A N SRR R R - RIS
2 BHIMEZ S TEENRES - ER RGOSR ARG
S0 TSR R SR B AR o (17 E TP R S T B S
50 [ DU EREZ MO R - G55 LA IE - B Al o AR FE TR
HEEES

S AL EE PR ﬁ%

BEETME SR R A BT - IR U EE RGBT - &
45 B R B A% L e — @%F%(%%%mﬁ” EYNS -1 £
é’%ﬁ%%F$EM$“ 0 7 9 o B B B R 2 4 2 T
{5 PR B 2 TS LT 75 SIS R0 - (8 Tt sy 5227
}_EAIﬁﬁ%@ZE’]E% #Bf% (Professional Migration ) IEFHZEA A JHA
ECION Caniiwilhes ot I =t -t A= be =t G-t 1+ S
HEELE ) FOEFAE (KRR ABRER) (YRS » WS
P97 L AR T S B I B 2P o A 0 SR T R O M S B R
R A R AEE  AE D EAT L - BT EREER TR

€6 Jolene S. Fernandes, Perfecting Pregnancy via Preimplantation Genetic Screening:

The Quest for an Elusive Standard of Care, 4 UC IRVINE L. REV. 1295, 1325 (2014).

Froomkin et al., supra note 137, at 95.

7&%’;’L$ k31214 > E 51 -

% prghar BIRLK > e Fa 2 A3 B A f GARI > feAh D AL > R R

BE 2 0 F93 (2021 ) -

270 Danton S. Char et al., Implementing Machine Learning in Health Care—Addressing
Ethzcal Challenges, 378(11) N. ENGL. J. MED. 981, 983 (2018).
Damel L. Tobey, Software Malpractice in the Age of Al: A Guide for the Wary Tech
Company, in PROCEEDINGS OF THE 2018 AAAI/ACM CONFERENCE ON Al, ETHICS,
AND SOCIETY 311, 314 (2018).

212 Froomkin et al., supra note 137, at 82, 83.
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™ pas s BIRLE 32269 -
278 we Tt | (agentic shift) A o M AT A LS A F i Bk
Ao —2 AR FHERARARNGATOARA S R2 I RBFFREBLAT]
% o See lan Kerr & Vanessa Gruben, Als as Substitute Decision-Makers, 21 YALE
JL. AND TECH., 78, 91-92 (2019).
76
1d.
"7 1d. at 95, 96.
278 ERFHFRFA  TRERRETAIREFRFLEF I S 0 2019587 291 -
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& Amy A. Sokol & Christopher J. Molzen, The Changing Standard of Care in

Medicine-E-Health, Medical Errors, and Technology Add New Obstacles, 23(4)

JOURNAL OF LEGAL MEDICINE 449, 488-89 (2002).

B B S R BT R B Mg 12X % > see Madeleine Clare Elish &

Tim Hwang, Praise the Machine! Punish the Human! The Contradictory History of

Accountability in Automated Aviation, May 18, 2015, https://ssrn.com/ abstract=
2720477 (last visited May 13, 2023).
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84 Elish & Hwang, supra note 280.
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F 466 (2020F ) -
286 Doctor told California man he was dying via robot video-call, CBS News, March 9,

2019, https://www.abc.net.au/news/2019-03-10/us-man-ernest-quintana-learns-he-is-
dying-from-doctor-on-robot/10887174 (last visited Apr. 3, 2023); F 78 & § 2
L FESERIEEEFE SNSRI L P SRR S
MIEER AB— o FAIHE *”*h% 7k & & A KA R ePALBF > F 400
(2020F ) -



%‘I’

(‘,N—

BRASHBERMZEZELFMIK (F) 225

\\\)gy

¥
—ve =

Amy Webb? » EREBEE (2020) - ADRKRES * FEBEAHERT -
RHOBEBRERRAI AR » Frdbii + /UESL -

Eric HilgendorfZ - #A{E3%5% (2019) - HEjEREFE—DL T
ISR R SRER R 0 1561 - HI1-16 -

Eric Topol3 » s5#kR ~ T fk ~ JRFEIE - Z(EHGEE (2020) - AlE
¢ Deep Medicine » 21 @ FEAE -

Frank Pasquale® » 2R (2023) » a0 e A @ 4
ffTiERAIZE g 2 > 216 ERUL -

Yuval Noah HarariZ » #R{&£ 72 (2018) - 2142 fy21E:R » =4k ¢
R IXE -

HEZR ~ 3702 (2020) - AlmEEAY RN E PR —— NI 48 AT
HEAfmIE - BREIT - 504528 » H231-292 -

JLEIRE (2018) - mEsfFestf C REBEME: DIEREME A& - HE
B AHE 0 151 - H41-53 ¢

SiRdE (2022) » ALEEBBRGECHEEFREST  E2XEEH
¥ 0 S1B2H - H477-536 -

FRE (2018) » BEFARK  2EE ARG EBRFEMERS W
A6+ 4 ARk -

Fxa o dhE (2022) - BUSRHERIE B
% =1L Fiig -

FEE (2019)  EHEBEBBEL  WN 0 A TLEEEMERAE
s 0 210 T -

FEE (2020) - ATEEHRFEESN - 210 @E -

1

B RIS BRI

(o
)



226 (RkE2) Ba6in (20234124 )

i A s—B (2020) - & ATESHEEE © 7{HE k ABRCHIATEE
#E o b AL -

FEAE (2020) - ALEHE @ AFREZEST - A FHsERRE > [E{d
EHVEM A R > =40 - A -

FAREE ~ tR{ERR (2015) - 5F (Ebattg) - EREVITEERE > 5&
2Hf > EH235-244 -

ME7E ~ T (2020) - NTEEEH BB E 2 & &R K HA
BRUARERRE > A BUREmEL > 324 > H307-352 ¢

MEE - BUER (2018) > N TEZHREISR > HEJASREEE > 274
HY » EH195-215 -

HrfE (2020) - JREgm AL R FEONHO AR &1L 5458 > BRSEWT9E > 50562
fH > EH207-229 -

AR (2020) - BRER H BYRE Bl 2 SR ORI BLUA ARG - BUSET
7t > 504520 - EH349-431 -

meld (2021) - HAETNEHAIRZGZEHWY AR RERED
fo - HERHEAHE > 58/ » H41-57 -

s (2015) o HUAREZF G E TR EEE Ry - BRLEE
5t 9B 1HH - H46-58 -

REEW (2021) - ATEZBEBFMNSEEEEEZHKE - WA
62Hf - H40 -

sPEZE (2021) - EEEZRFE T EIN REANENE—-F R
AT 108 [ &5 555 1768 5% I S5 FI R ke HL R 28 S A
¥ > 10687 > EH36-49 -

FACE (2020) - G A LESERER ~ AEMEEN K EEILE
B — LR E B RRE ML > RAEE - 391 > H208-
221 -

BRE S ~ BREATE (2021) » ATABFUG ZRERE—LUERK
Rl 0 HEBFEARS - 588 > H159-178

i




e

HBEBRMMEG T EEBEMIE (F) 227

[¢

BRIGE (2020) » E A T8 SEEH AR 0 A LRE
EERA > 45HF > EH154-165 ©

RS T2 (2018) o A TAEY = (EISERTERE— %h
= B AU B S A RS A B B AR B A - A
S 0 2HF - EH183-202 -

BRIGE - BT B (2023) - 3 f A 5 BN B 4 40 o 2 Y
LUK SR BB F B EAR 75 > E138-159 -
BESEHE (2021) S EREEMBRPRIE A AR IO ¢ R

BUAE > H423-439 B B -

BREEHE « BIBELT (2021)  EEEEREY BB TS » YR
BRAEHEGR  ERERELARE » F73-125 0 B ¢ K -

WS SLAOE (2019) o A TR M B A i B
fE > BFSEE RGBSR -

HE (1997) (SIS ROA% b 2Rl > F EiRR e -
28HH » H85-91 -

BT (2019) - 3 AT SR AR A R B GDPREY
TR A R RS ERRHT ST BT E S A SRR A AR
FiFiE L

UM (2019) > \THSBEREAEER GRS JLES
2z > 2008 - H51-54 -

B ERE (2021) > AIBRR R BRI E S (0 £ SO P i o
TR G AL F BB EEES 5 SSH » E20-40 -
B (2018) o [ EIMEEET , N BEANEGT  HERBL—

FTE A S0 0 HBREAWS o 161 EH67-82 -

BTes (2019) » A TEEEEAEEEAT | FDABE - on A

TSR AR - H62-77 > 2t T -




228 (RkE2) Ba6in (20234124 )

B (2012) - BRI ZER2EE— M EESE AR S ES
BELT A FEEE EE(=)F5E R AR AR 0 35
HA o E121-156 ¢

HEhe ~ fEoAfE (2022) > HEHEERDASH Z LI > HIERKE
TREREET] - T4 > HI1-63 -

284 (2021) » AN TEEBEEGIREEFRSE TR HEES
B e —— DL P - SR e E A A APt 0 HERE
sERfESE - 748 > E028-48 -

2l (2020) - mEBEHEFENNKBEZ BERETE—
DA B 7 R A 3 A 201 T R B IE R fE 88 > RHEOARIENT » 3267
HA » H38-52 -

RSt (2020) - (RAIFIREERR > =16 g -

\
’
A
o

Adler-Milstein, J., Aggarwal, N., Ahmed, M., Castner, J., Evans, B. J.,
Gonzalez, A. A., James, C. A., Lin, S., Mandl, K. D., Matheny, M
E., Sendak, M. P., Shachar, C. & Williams, A. (2022). Meeting the
Moment: Reducing Barriers and Facilitating Clinical Adoption of
Artificial Intelligence in Medical Diagnosis. National Academy of
Medicine Perspectives, 1-29.

Arkes, H. R., Shaffer, V. A. & Medow, M. A. (2008). The Influence of a
Physician’s Use of a Diagnostic Decision Aid on the Malpractice
Verdicts of Mock Jurors. Medical Decision Making, 28(2), 201-208.

Beane, M. (2019). Shadow Learning: Building Robotic Surgical Skill
When Approved Means Fail. Administrative Science Quarterly,
64(1), 87-123.



e

B B 0205 B A B (F) 229

[¢

Beaudouin, V., Bloch, 1., Bounie, D., Clémencon, S., d’Alché-Buc, F.,
Eagan, J., Maxwell, W., Mozharovskyi, P. & Parekh, J. (2020).
Flexible and Context-Specific Al Explainability: A Multidisciplinary
Approach. arXiv:2003.07703, 1-65.

Bogun, F., Anh, D., Kalahasty, G., Wissner, E., Bou Serhal, C., Bazzi, R.,
Weaver, W. D. & Schuger, C. (2004). Misdiagnosis of Atrial Fibrillation
and Its Clinical Consequences. The American Journal of Medicine,
117(9), 636-642.

Bond, R. R., Novotny, T., Andrsova, 1., Koc, L., Sisakova, M., Finlay,
D., Guldenring, D., McLaughlin, J., Peace, A., McGilligan, V.,
Leslie, S. J.,, Wang, H. & Malik, M. (2018). Automation Bias in
Medicine: The Influence of Automated Diagnoses on Interpreter
Accuracy and Uncertainty When Reading Electrocardiograms. Journal of
Electrocardiology, 51(6S), S6-S11.

Char, D. S., Shah, N. H. & Magnus, D. (2018). Implementing Machine
Learning in Health Care—Addressing Ethical Challenges. The New
England Journal of Medicine, 378(11), 981-983.

Cheng, C.-T., Wang, Y., Chen, H.-W., Hsiao, P.-M., Yen, C.-N., Hsieh,
C.-H., Miao, S., Xiao, J., Liao, C.-H. & Lu, L. (2021). A Scalable
Physician-Level Deep Learning Algorithm Detects Universal
Trauma on Pelvic Radiographs. Nature Communications, 12(1), 1-
10.

Elish, M. C. & Hwang, T. (2015). Praise the Machine! Punish the
Human! The Contradictory History of Accountability in Automated
Aviation [Unpublished master’s thesis]. University of Oxford,

Oxford Internet Institute.



230 (RkE2) Ba6in (20234124 )

Fernandes, J. S. (2014). Perfecting Pregnancy via Preimplantation
Genetic Screening: The Quest for an Elusive Standard of Care. UC
Irvine Law Review, 4, 1295-1326.

Finlayson, S. G., Subbaswamy, A., Singh, K., Bowers, J., Kupke, A.,
Zittrain, J., Kohane, 1. S. & Saria, S. (2021). The Clinician and
Dataset Shift in Artificial Intelligence. The New England Journal of
Medicine, 385(3), 283-286.

Froomkin, A. M., Kerr, I. R. & Pineau, J. (2019). When Als Outperform
Doctors: Confronting the Challenges of a Tort-Induced Over-
Reliance on Machine Learning. Arizona Law Review, 61(33), 33-99.

Goddard K., Roudsari A. & Wyatt, J. C. (2012). Automation Bias: A
Systematic Review of Frequency, Effect Mediators, and Mitigators.
Journal of the American Medical Informatics Association, 19(1),
121-127.

Goldberg, M. (2012). The Robotic Arm Went Crazy! The Problem of
Establishing Liability in a Monopolized Field. Rutgers Computer
and Technology Law Journal, 38, 1-11.

Goodman, B. & Flaxman, S. (2017). European Union Regulations on
Algorithmic Decision-Making and a “Right to Explanation”. 4/
Magazine, 38(3), 50-57.

Greenberg, M. D. (2009). Medical Malpractice and New Devices:
Defining an Elusive Standard of Care. Health Matrix: Journal of
Law-Medicine, 19, 423-445.

Greenberg, M. & Ridgely, M. S. (2011). Clinical Decision Support and
Malpractice Risk. The Journal of the American Medical Association,
306(1), 90-91.

Griffin, F. (2021). Artificial Intelligence and Liability in Health
Care. Health Matrix: Journal of Law-Medicine, 31, 65-106.



e

B B 0205 B A B (F) 231

[¢

Harish, V., Morgado, F., Stern, A. D. & Das, S. (2020). Artificial
Intelligence and Clinical Decision Making: The New Nature of
Medical Uncertainty. Academic Medicine, 96(1), 31-36.

Harned, Z., Lungren, M. P. & Rajpurkar, P. (2019). Machine Vision,
Medical Al, and Malpractice. Harvard Journal of Law and
Technology Digest, 1-10.

Holzinger, A. (2016). Interactive Machine Learning for Health Informatics:
When Do We Need the Human-in-the-Loop?. Brain Informatics,
3(2), 119-131.

Jorstad, K. T. (2020). Intersection of Artificial Intelligence and Medicine:
Tort Liability in the Technological Age. Journal of Medical
Artificial Intelligence, 3(17), 1-28.

Kacmar, D. E. (1997). The Impact of Computerized Medical Literature
Databases on Medical Malpractice Litigation: Time for Another
Helling v. Carey Wake-Up Call?. Ohio State Law Journal, 58(2),
617-654.

Kerr, I. & Gruben, V. (2019). Als as Substitute Decision-Makers. Yale
Journal of Law & Technology, 21, 78-97.

Koerner, D. (2019). Doctor Roboto: The No-Man Operation. The
University of Toledo Law Review, 51, 125-145.

Kravitz, R. L., Bell, R. A., Azari, R., Kelly-Reif, S., Krupat, E. & Thom,
D. H. (2003). Direct Observation of Requests for Clinical Services
in Office Practice: What Do Patients Want and Do They Get
1t?. Archives of Internal Medicine, 163(14), 1673-1681.

Ledford, H. (2019). Millions of Black People Affected by Racial Bias in
Health-Care Algorithms. Nature, 574(7780), 608-610.



232 (RkE2) Ba6in (20234124 )

Logg, J. M., Minson, J. A. & Moore, D. A. (2019). Algorithm Appreciation:
People Prefer Algorithmic to Human Judgment. Organizational
Behavior and Human Decision Processes, 151, 90-103.

Luetge, C. (2017). The German Ethics Code for Automated and
Connected Driving. Philosophy & Technology, 30, 547-558.

Lupton, M. (2018). Some Ethical and Legal Consequences of the
Application of Artificial Intelligence in the Field of Medicine.
Trends in Medicine, 18(4), 1-7.

Mcnair D. & Price, W. N. II (2019). Health Care AI: Law, Regulation,
and Policy. Matheny, M. et al. (Eds.), in Artificial Intelligence in
Health Care: The Hope, the Hype, the Promise, the Peril (pp. 181-
213). The National Academy of Medicine.

Millar, J. & Kerr I. (2016). Delegation, Relinquishment, and
Responsibility: The Prospect of Expert Robots (Calo, R., Froomkin,
A. M. & Kerr, L. (Eds.), in Robot Law (pp. 102-127).

Nakamura, Y. (2022). Japanese Cross-ministerial Strategic Innovation
Promotion Program “Innovative Al Hospital System”; How Will the
4th Industrial Revolution Affect Our Health and Medical Care
System?. Japan Medical Association Journal, 5(1), 1-8.

Nietert, P. J., Ravenel, J. G., Taylor, K. K. & Silvestri, G. A. (2011).
Influence of Nodule Detection Software on Radiologists’ Confidence
in Identifying Pulmonary Nodules with Computed Tomography.
Journal of Thoracic Imaging, 26(1), 48-53.

Pesapane, F., Codari, M. & Sardanelli, F. (2018). Artificial Intelligence
in Medical Imaging: Threat or Opportunity? Radiologists Again at
the Forefront of Innovation in Medicine. European Radiology
Experimental, 2(1), 1-10.



e

HBEBRMMEG T EEBEMIE (F) 233

[¢

Price, W. N. 1II, Gerke S. & Cohen, I. G. (2019). Potential Liability for
Physicians Using Artificial Intelligence. The Journal of the
American Medical Association, 322(18), 1765-1766.

Ross, J., Webb, C. & Rahman, F. (2019). Artificial Intelligence in
Healthcare. London: Academy of Medical Royal Colleges, 1-40.
Russel S., & Norvig, P. (2023). Artificial Intelligence: A Modern

Approach. http://aima.cs.berkeley.edu/.

Samek, W., Wiegand, T. & Miiller, K.-R. (2017). Explainable Artificial
Intelligence: Understanding, Visualizing and Interpreting Deep
Learning Models. arXiv:1708.08296, 1-8.

SFR-IA Group & French Radiology Community (2018). Artificial
Intelligence and Medical Imaging 2018: French Radiology
Community White Paper. Diagnostic and Interventional Imaging,
99(11), 727-742.

Sokol, A. J. & Molzen, C. J. (2002). The Changing Standard of Care in
Medicine-E-Health, Medical Errors, and Technology Add New
Obstacles. Journal of Legal Medicine, 23(4), 449-490.

Srinivasan, R. & Chander, A. (2021). Biases in Al Systems.
Communications of the ACM, 64(8), 44-49.

Tang, A, Tam. R., Cadrin-Chénevert A., et al., Canadian Association of
Radiologists (CAR) Artificial Intelligence Working Group (2018).
Canadian Association of Radiologists White Paper on Artificial
Intelligence in Radiology. Canadian Association of Radiologists
Journal, 69(2), 120-135.

Tobey, D. L. (2018). Software Malpractice in the Age of Al: A Guide for
the Wary Tech Company. In Proceedings of the 2018 AAAI/ACM
Conference on Al, Ethics, and Society (AIES ’18). Association for
Computing Machinery, New York, NY, USA, 311-316.



234 (RkE2) Ba6in (20234124 )

Tobia, K., Nielsen, A. & Stremitzer, A. (2021). When Does Physician
Use of Al Increase Liability?. Journal of Nuclear Medicine, 62(1),
17-21.

Wasylewicz, A. T. M. & Scheepers-Hoeks, A. M. J. W. (2018). Chapter
11: Clinical Decision Support Systems. Kubben P. et al. (Eds.), in
Fundamentals of Clinical Data Science (pp. 153-169). Springer.

Wu, S. S. (2011). Unmanned Vehicles and US Product Liability Law.
Journal of Law, Information and Science, 21(2), 234-254.

Yang, G.-Z. Cambias, J., Cleary, K., Daimler, E., Drake, J., Dupont, P.
E., Hata, N., Kazanzides, P., Martel, S., Patel, R. V., Santos, V. J. &
Taylor, R. H. (2017). Medical Robotics—Regulatory, Ethical, and
Legal Considerations for Increasing Levels of Autonomy. Science
Robotics, 2(4), 1-2.

Yuan, R., Vos, P. M. & Cooperberg, P. L. (2006). Computer-Aided
Detection in Screening CT for Pulmonary Nodules. American
Journal of Roentgenology, 186, 1280-1287.



e

HBEBRMMEG T EEBEMIE (F) 235

but
[¢

Smart Medical Device and the Physician’s
Duty of Care: A Preliminary Study (2)

Huan-Wu Chen’ Hsiu-I Yang

Abstract

With the rapid advance in Artificial Intelligence (Al) technology,
more and more countries are embracing the concept of Smart Medicine
with great enthusiasm. Several Al-based medical devices have been
successfully approved by the Food and Drug Administrations and
available on market. As people expecting that the application of Al can
bring about more accurate diagnosis, better quality of care, and
realization of personalized medicine, little attention is paid to the
potential misuse and abuse of Smart medical device in altering the
physicians-patient relationship, affecting patient safety, and eventually
threating human subjectivity. Will the fictitious medical demand
stimulated by wearable health-improving devices, in the name of
“prevention”, increase the unnecessary burden on the healthcare system?
Will the capability of real-time adaptive SaMD drive the physicians’ duty

of care to the “highest standard of care”? When Al devices outperform
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human doctors, how should we reconstruct the “duty of care” of
physician-users to prevent physicians from becoming a “rubber stamp” of
AI? If a physician makes a wrong diagnosis according to the
recommendation by Al, who should be held responsible? This paper tries
to answer all these questions through clinical observations, literature
reviews and comparative study. The authors carefully analyze the
regulatory characteristics of AI Medical Device, types of Al’s errors, and
the relationship of “human-Al interaction”. We examine Al-related hard
rules, regulations, and soft laws in two major jurisdictions: EU and the
USA. We find that maintaining the autonomy and dignity of both
physicians and patient is of critical importance in the age of smart

medicine.

KEYWORDS: Artificial Intelligence (Al), Smart Medicine, Software as a
Medical Device (SaMD), Human-Al Interaction, Liability
of the Physician



