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Y 2EEE B/ o ojd AEshE 2 QI 7|6k X

S Agd AR gt EAl= ojxs] Hes] AR P2
AR, A tpefet W EC] 8o 459 o8 SHS BVt
sl ot A3kEo] €d5] v P (unstructured) E]AEOLL -
Zob PR o ghelo] E7Rs S Al HA A4, 89 5)
|2hd B717F 59] B35ttt ofd B¢ 2] s B7HAIE
£ 48 29 9AE 719 Y AR 23S W =], o]
= A8E Y 2E9 AHA HFgdolt AR, 59 (hallucina-
tion)H F(omission)S E2FoFA] 58 4= QItH17-19]. o]& &
T xR GAER] 1A - of3F FAMIS RHISHATE o]
5} S SHH 0 R Brists 719 dR-Eo] Exfsith

Zt E3QE 1019 BT/, Y A Y B 5

A Zutof] glot. E35] 9J5t Hofojl A= AHo] st
U= FEEA e A7 B, FA91 A (aleatoric)o] 3L A4 A
(epistemic)?] EE4/4Jo] HF EART} wehA] Ad5o] o|EA ¥
7V RA=AE Barshy] gk A A0 AR A Zo] a5ttt &
=2olAE LLMI 35S B5 xdsto] LLM O A F3ith
Table 1:Z 9|= &ofo]] A& 7h53 8 AARFS Feota, &
A APAF] Aol E AJAIE AARITHS,6,20-30].

LLMe] Z=RJEof w2} &K hallucination), F+ZHomission), 41
=4, A 7hsAd, A, metolHA|, Hake] ohe) Ak 5k 72
2 A2 E/g0] Yehal Ql=tl, o= 4 Arag ) st
Az B84 FFF= v]A 4= Urh20,21,31-35]. EEo] MR
7] Z(electronic health record) GA, 71&714, Qw71 7t
Ao] Si=HA, AA HE& IdFS FF A4 HSEEE ¥

o
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Table 1. TRIPOD-LLM 710|=2219] 2=¢ A S LM It E=

A (task)

H9|(definition)

il Al(example)

T A|(research design)

De novo LLM 7 MES 10| RS XS

7|E(base) ZHS Af

MEL 7158 7
HSA7I= 5l

LLM gHH(LLM methods)

0|2 ¢
LLM Z7HLLM evaluation)

Hers WistL,
HES WISt X
QY 22 LA LLMO| SIS0 AH2 58 UYIBOIA AARKreal-time)
A O, QU - SR - 012 P2 of

= k=)
e =
I Selol 28E  E1I5ke ¢7(6]

O|Z2HH0A Q] LLM H7HLLM evaluation
in healthcare settings)

Z1Koutcomes) ZHO)

F11 Wtole &Y
LLM ZH(LLM task)
BIAE X2|(text processing)

HOIHE

10| O M2 2 OF7 [|IX], LLMZ O[aH5}7|
et M2 AlLHE, LLM 1S 2fet
MES 4 |[[MOZ20E i|JH§|_
MES 2 =0 = 7<I-I° =L XX

JIE LLME| 28, Faid, £ A=A09 7IE LLMOM HefE HEFE
NESY H”"‘OI'— it

EZ3Ktokenization), 7
QlIE{E| QlAl(entity recognition) 5, EIAE
ALY off &

= 24(parsing),

HE ESIALE 7|E S QA HIO[EIZ AR LLMS AR
A 22 0N ZH5H
SHLE M2 0|

6%(pretraining)ﬁ}E AT22]

ol= 2O00IM retrieval- augmented
generation LLM T2 QYFE AFot=
A1[23]

i

F"' —(o
rr

I'IJIO

BN
H7{20]

0= flolf LLMS HiXISHH 1 Hes

LLM 7|t HE AE{E] Q14 '(named entity
recognition) &S HAGH= H[24]
O=2Z X2|ol=

xiolg Tatsle], Ol0f AR ot

2= (classification)
X}O—I

X2 Eol2E (long—form question
ansvverlng)

BIAE G|0|E{0] O|2] Mol 21S sitst=

=4t Holo| thall O BM = 2AHE
HIEHOZ HAet EHHS

UMLENIN 171 O] &2 At2|A
7E’éjﬁo._l(social determinants of health)O|
QIZEIRE=X| (EE THBE | Yol LLMS

FSel OEr[mult|ch0|ce QRAI2
E2[classification]’0l| Z&HE)

HE AM(information retrieval)

x5 S0 M=

CHaksd 0|01 ME (conversational agent, $152) AL2Xte} CHEIE 0|017H=
HUAE, o2 XI0| 74

EA MH(documentation generation) QIALHIOIE], =& 7|2

=EME *”’%L e

QOF 4l th~3Ksummarization and

simplification)

7| #1(machine translation)

71 HO|E(S 7
=)

St S|
=o O

Z 1t 0| = (outcome forecasting)

EH%‘E HIO[E MEOA
JEEFSI=MY. &

U= F7tt Xz zat A0

0JH Z35Hs A7[25)
7[E LLMO| ) 2 AR Eviof
TZote HRARA 528 FAfets A1)
S o m et Egam 2 2siol 8T Ho
ool SR HER 0P =R AMGIES ot ¢1726]

A eit e, LM 7|8 AR HE Tks 07 Jedol|
A

IMSe=z &gg2E  IHFEN DXz s ZAeks A7 27]

H sl
S= HIEHOZ NZC=2 AueHE =30M A5 e Ad-ES)
=S HIlok= AT5)]
QFSHALE, &7l Olaigt  LLMOJ E[R Q9Kdischarge summary)S 2kt
=AY et i, FEH HO|RO R Higkch= 582 BUfok=
=i A1[28]
HAN| SatE A A2 EHHE LLMO|
ATHOI-F0| oI5} ”IAES HH5I=
S Hlwdt #A[29]
[Bto= O|2fQ] S|z ZUE LLMO| St & 2tXte| H 2l AIYES

OZ5l= S22 st =2[30]

TRIPOD, transparent reporting of a multivariable model for individual prognosis or diagnosis; LLM, large language model.

R FA 23 9IrH8,36]. LLM] Qe AMgat Bg A A 1w
A= a2 B o] 25} WAoo}, o= QAFHA, Al

S 718 GEE A% A0, B 15t EopojlA S A4H
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Box 1. 20 dli&(glossary of terms)
Orf Hojet 4HE2 TRIPOD-LLMS| £ =t 3l 2 70[=2tQ10A 2] Z20] S
]

i fo ,
Attention mechanism(0{EIM HFHLIZ): tl%ioOﬂM % C’I ZHEES Ay I Ao M2 OE
HlOJE| Lf H7H2| oj=Y XMelE 7tsot o= &

OII

Cham—of—thought pmmptmg( AT B2 E%__) E | 5t R2 IHIE SIS Ao 2 25510 X2/5leE Qs IERE
J|8oZ, =21 - 22X 2 oiZY o =32 FLO

Confabulation(25 g“é) Hallucination(82)2] LHHIZ 012, 2|=5tX| oA 5 HEE MAot= slale 9|':'|6-_*Ef-
Data leakage(H|0|E +5): 2&slE E= OIMAH IPH0|M HAE HO|HE A&k A2
Decoder(C|ZH): HE{SHE QJ2] TIO|EIS CIA| HIAE A|BAR BiSch= RE 7824,
Autoregressive model(Xt7 | 2| HZ2 H): A|HA L 4 QA4S HIEHOR THg QA0 2H2| TS TS 0| Edk=s EMAZN 7|8t RE. XA
LLM (MM AtESHES el S)2 R X} | 5|12 Z0|Ct,
Embedding(ItE): BIAES TR HIE 740 B30I, Q0K 2 RAFSHHO{7} HIgh HE=Z LIEHA She HAI(MIE &X).
Encoder(217H): /2 C|0|EIS HE 2t5HALT 20| O[5Hg = U= HElQZ Heloh= DU
Encoder-decoder(QIZH-C|ZH): QIR EHet CAHE Zl6l0] Y H0|HE Sz Hatsi= 2
Few-shot learning(A== OflA| 315): OHR M2 £=9| OA|ZCZ RHO| AAS SUIHOZ et 4~
shot learning S 2 BHE|7|E S},
Fine—tuning(D|M|ZE): AR SI&E ZHS A2 EHQI S5t HI0E MEZ 7} stEAIA £ A0 Ezlok= 1.
GPT: Xt¢10{ 0[5 2 Awg A5t X7 |31 EEHAEIH 7|8t E%‘ AG. 2Z U T2 Ef01 01|’:§ et AR ei52 4=3ligt
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In-context Iearnlng(—E—“—*.1 3—. ) "% Er71|01|)H E%EOH 01|A|E Xﬂfs%*QEW E1'0| *HE% &
Instruction tuning(X|A| £7): XIA0| XIA|21t HEZZESH S 40| H|0|H MEE 22610 20| CiYst XAES | [EFEEE O|M| 2Hct=
H peH
o-d.
Prompt(ZE2ZE): LM/ SE2 R=0o7| ol =6k= 2ol = KA.

Reinforcement leaming(Z3}a}%): LLM 7H0jlA £5] AR &= HAlZd 7|HO 2, S0 Chall 242 01 ZHO| Q17 M50 Sh= S-S
LHEE ol‘ﬁoH:l-

Prompt engineering(ZEE AX|L|0|E): Hot= SHE 7| 2ol TEZEES A7 - z|X3fol= Y. UISE DETE OfA| I, M1 S5
DEOE 50| ZEHELC.

Retrieval-augmented generation(Z34 7|8t A4): 2|2 X|4| H|0|AMA HEE ZAMol 44 0P-0]| 2!, LLMO| Z|A = EHQl £t §EE
il'Q_EH E‘IlA EE AHA‘ISI—EE ﬁl-h I:IH:H

Temperature(2% II2t0|Ef): Softmax M M 2
F{ICE

Tokenization(£3L{0]X): SIAES HO{, 01F, 7 5 K2 E2l(token)2 2 &l X210| X2/xeig 0[5 .

Transformer(E21AILTH): NLP Z0F0| S MZAY OF7 [EIX]. X17| OEIA HIFHLS(self-attention)2 Sdll AEAS HE X2|otil, SEet
=L SO R TRISICY,

Vector(H!E]): CI0|E{Q] XX H&, LLMOA S 2t EZ(H0] RZHQ| HIE{7} 28 THO{0f| 2J5H Y&k Hi= ‘2o
embedding) @2 LtEFATY

Zero—shot learning(M| 24 &1%): 22| 0o 2 ULtSL S20f 7|2 HAIMOR st&0t N gl AYE SHIEN +~HWcts 3.
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guage processing (NLP), Al °|27Hs} &5 ctofFst &AL 4 dinto] HE HojX= A& 3F A A YA E AEstAit.
FS 212 ARV} i A ALt (B =7 A& F 1

F W 92 Author contributions®l] 7]&3tt.) o] A--2 2024 k=3 oy O(} = == 55 LE

W 59 2%, EQUATOR Networkell 7 %<1 Bl 2|02 &

S5 AHhttps://www. equator-network org). TRIPOD-2015, TRIPOD+AI 7}o] =&}l (https://www.tri-

pod-statement.org) ¥ LLM X1 A3 & £ FaL 0}01
7] FE FE B5g AAeHInto,11,37,40]. £FA LISt &
7h e 37 2RARAE B9 o] H52 iRl 5‘4}“4 °

e-emj.org 4/17


https://www.equator-network.org
https://www.tripod-statement.org
https://www.tripod-statement.org

em)

The Ewha Medical Journal

E, 98, 23 =9, 718 95 5 S 6l 1L

o] ol 2AIAIE Tl £F AR} A 37,
23 Wsjo] FolAvh AT HEIHE Hstel Astin. &
SRl A2 9 shE Hepe wdstel ATAEAA,
glole Thotah, o, MAleld ATt G, Sshp, oz
AR, S WA, A7E) AL, A Aok, A=A,
S $EHA 5 79 olsluAAE BRAHT. Folxt Soli=
2 REIY] ATE FA ISt LG9 T 7 o]
o] AEA B WL FASNGL o)F oM AL Fo HE F
o2 aston, Foldol A Fa4 BAoI AL AFHA

okt

@xfo] 74

AE2 e SH0l 7Hsdtes golz AAHAL™, Google
Forms (Google LLO)E &°l 2e}Q10 & wiZ= it & 8
< oz AL, oY T A FEE= FHH] 4%t

o ZozelAl 4 FEe A 7k 2 ks 2 A

a
K

29 I8 grlstes 87453tk o] °o]d TRIPOD 71o]
ZERlol= 283t Brlolth9]. e &l tisf JAS A
U A28 - AK &= Atk A 892 D.S.B.2H].G.7}
S BAolglon, 1 ARE EYE FEO 21 %, 51,
ATt FE ARS AFEIh BE 24993 FALE dujo]
Aol Fofd 4= UL F 2=

12} A2 20249 39 195F 49 2397HA] AAskqia, A
£ P33 56504 W31t o] F 26g0] AES S
AR Fozte ol S4102, B 149, 49 S, obAlot 21,
3l 19, LAEZ Ao} 10|90t} 32 JEE AFoHA ¢
Sttt FojAhs FH JF Hoks BRE A9 4 e, 26
8 5 20%8(77%)°] AL MAl2ld, A3 ESH NLP £°Fg, 143
o] 9]5 Hofg F9 Hofz Mestoirt.

9] 3)9|
49 2297} 24Y, D.S.B.9} J.G.9] FA5to] BE P Y3

9 AE7F oid 2AAYES 2Histo] 221(Zoom; Zoom Video
Communications Inc.) 2.2 §+9] 31915 ZYs}3itt. 3]9] ok

e-emj.org

3} 310152 BHAE 9] ZA] HEste] 319 o] Fow ol A
Zo| FH5IEE Slic). 2 Wiol thet SHI A% S 1]
2 FEST, EF B el 50% vIste] AXS B P

< FEOIA el(consensus)7t o FIF LT, A|3AS] 7Y Ha
SHA] ekttt oo =2 wizhx], g F 571 Aoy o] o]
e W7 FES =005ttt =9 5FHEL ARl FHe}
7 ZEE AAT T Supplementary Information©ll &7§5}
F3/dE gHstglt

LLM Z-§ &oFe] ®Hiehe arfsto], "A72A|(Research De-
sign) € ‘LLM #}(LLM Task)' oFf] &7} 549} M52 52 11
3ok HER TS =Ygt o] Wk o] B]ofoflA] A
HE AL, FF e YY) 59U wekch

LLM®] 7, g, 587}, A8 5 thget 219} of 2 Q=i
A &8-S -] vHgsh] sl F52 (1) AF+EAL )
LLM #A& 7o s BRothFig. 1). 9744 MFE de
novo LLM 7R, LLM @AY, ZEIE QIX|Yolg, o}7]
g3 4 5), LLM WA B7}, dAA 0] go|A2] LLM B7}
SO FEHED LLM I M= AaE HAE A2(EAL H
B, BA =&, B8 AEE U4 5), BRrAg 5), Hed 2o
o, tistd oolHE, £41 A4, aok/gest, 7AW, At o
Z(c: A% S)olth. 7 FE2 550 A 9 BS] o] s
131, 3t o] & ol/do] AA & #elo] =3 Sk Qlrh A
© HE AA 2 Bl sigote FES FHEA Bars)
F A 9 2] o] digt et oAl Table 1 A

IS
r_?l" =2 %0
=]

)

o
N
i

8

AleHoiet. o2t ER7t esiA| ko, A § I} 7k F5o]
EANT 5 USS AT

TRIPOD-LLM A]%

TRIPOD-LLM< LLMZ 7, 7, ZTERIE Qx| oigs}
At B7tol= AFollA ARl FEES HEsHA B 5= 9l
L& 1AE I AEE ZIITHTable 2).

Box 29]&= TRIPOD-2015 ¥ TRIPOD+AIY| F71= A ¥
73H 59 8ol goFs]o] 9o, Box 19+ F8 o7t AA|=
o] it} TRIPOD-LLM A|ZHAE= AS1N F5), 2S04
TE), A2QN F5), FHEA &), 2LE Aol AHQA T
&), S 9 59 i &), 226 ), =2 &
)5 % 1970 8 FEo & FAdu o] qlt}. o] 8 FEEL 50
7q9] AR F=oz MESHEL o] F 147] 79 =} 3271 Al
B gEL nE A4 9 LLM 2] 3522 A85a, U
A S/ 8 FEI} 187 AR FE2 54 AFAAY LLM 24
Goflut A=t W (Methods)olA =9 B} Zo], TRI-
POD-LLM A2 theFst LLM A7-F3ol e 4 =S
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XF=HEFAI
STo o™

2asts d7oY(0l: LM 27/, 2%, HY

TR/POD-LLM

7777777777777777777777777777 TRIPOD-LLM HAEZ|AE

TRIPOD-LLM F&| HI2AEES LM ST ST |
Al EIsj0f B BE Y22 TPSIAD, 2E
#20| BE 70| WEA HBEE A2

otict. QJ

OlA] AlLtE|2

=
et S, Mg 8 A7, 2o

5SS Z@sto] 59742 2

3]
0%
Jjn
o I
u
>
2
o 0
n

Ak

Fig. 1. TRIPOD-LLM ¥32Z=<. TRIPOD-LLM HMAZ|AE I ==

AT A M
Al eqiof sigsts ATEA O M LM U= S0 LM Bibe e cmMAS
7HE, UM SEE, LM 87} §)8 WEStA2. @ ..... MESHEH, S Da ZA He S0 g=T
‘ Ss Eloh
A7 atelnt HAE MEjste, H2fol 0
HIAZAEOM 28 PFe THLY Mefot At dA0f [at, TRIPOD-LLM ¥
HAsHA Eoh 2ot wdetol whab ;e | OfE2|#0]40] B ¢St LEY}0]
A, g8 HN K4S s YHoEE = HO|F0, A8AtE O|E 22teloA Zde|

= & 59712 B0 FFO=2 AIRGHH, AU 27, o)t A7

2A(: LLM E71) dEdol| et 2ot o= 7t A E0ELL F 7HA| 2% dEe 0=, 2100 2ot =T ZHYH S50| YgE.

TRIPOD, transparent reporting of a multivariable model for individual prognosis or diagnosis; LLM, large language model.

€Y 942 =YY H(Table 1). 5 F=2 =4 AF4AY
LM ZJ3-g gt sig=et. ol=gt A
TS HiERE Q] A2 ofu | 1] Wigtof ulat
LLM9] &-8&o] z13}5te] wpet #ist7t o3 4= Qlot. E3H LLM
718k A9 shsA] B 3] 255 9T HEo AAZAEE
235k 9o, 7|2 TRIPODHAI for abstracts A1 %= 7135
OJ(TRIPOD-LLM for abstracts) (Table 3), Aj=-¢- Y-8 v}
31 TRIPOD-LLM}9] 433 F-A ok TH18].
TRIPOD-LLMOl| 23 HIARRS LLM 7]5F A7} o]%
A A=A At FYotA Bilshy] gt AC&, LLM
< ISAY Brkeke WY AAE FAsHAE Fet o] AA
YAEE A9 A& YristeE =47t ofY®, CANGARU

(ChatGPT, generative artificial intelligence and natural large

=

language models for accountable reporting and use) [41] &
CHART (Chatbot Assessment Reporting Tool) [40] HA] A3/43
AL} B 23S T B XXt}

TRIPOD 34 ¥Ato] E(https://www.tripod-statement. org)
ool A+AdA L 2ol whet F 83t AE-E Al 5ot AEHE
B fIxto] E(https://tripod-llm.vercel.app/)7+ &7 7R =] o] 2H3
9] golidE =3t o] Afo|EojlA= A&l A3kt XE PDFE
A48k 4= Qltk, TRIPOD-LLM A2 AEQ] (Y 7Hs3h &4
& &3 https!//www.tripod-statement.org®lA] ThE=E3SF
< Ut TRIPOD-LLM3 &< A3 2ol e 44, 54,
JH 52 TRIPOD-LLM Ato]E9F TRIPOD 54| AM|E

e-emj.org

(https://www.tripod-statement.org)o 4] =21 4= QITt.

AT 2 Y 2I9AAS s LLMO| AP SHE (pretraining),
14| %27 (fine-tuning), F%F B7Hretrospective evaluation), U/
#]-&(clinical deployment)oll T3t o] o] T H AFE o=
Z}/dRE TRIPOD-LLM AL AE Q] &4 A= Supplement 1
off A= o] ArH6]. EZL olshE 571 sl A& A AE=
Supplement 20 &, =g &0 et AP} HF FA= Sup-
plement 322 A F5}3]c}.

A8 9l =(living) T4 Z4] 9] TRIPOD-
LLM A%

o] EoFe] F&3 AL L} RFTARA E AR} AT -G
AlE aLEste], ()t 2 71EF 9= RopolA LLMZ 24|
o] &83t 4= 9JE= TRIPOD-LLM A& Al43] vldsir]| 2
275130k o] A2 AHEAL HIAEES G374, Fof o
£ AHlolE, A2e #29] =9 & H7]HQ HEE golsHA ot
7] $Jstod, EH U=(iving) FAFENZ AA = o] A HE R
Aol Eof] A =]of Sl whehA] 3F% Bl HIARRRY] X441
Hob7E o EH B R, AMAES FA https://tripod-1lm.vercel.
app/°ll AXE H A MA 9] 7hol =il Fatshe= Ao] Eth

TRIPOD-LLM A& 1% #MaP} 7Hs3Hliving) B4 o=
NI AL, Wsksh= 2A 7IRtsto] 241 AE A5 9

S} 2%t living systematic reviews [42,43] 9 52| A (clin-
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Table 2. TRIPOD-LLM EAH

_ 5= . oiRaA LMY
MIA: M =
“td(section) (item) 2d(description) (research design) (LLM task)
H=(Title) 1 ol H7F LLME| 0, OIS = He TItls Hold, Al All
SRR A EIT OS5t 0A} oh= Z20E QA A
Z2(Abstract) 2 TRIPOD-LLM for abstracts &= Al All
XNZ(Introduction)
i (Background) 3a o|z oHat/=ta ARY|(0f: &1y, I, X2, YA AT E22)2} All All
LLM 71 = %17f°| —371% Ao, 7|E MIH ¥ RHS
oIEer A
3b CHAS AT A A2 LOIA LLME] °|EE| ALE, S BE E, H All

=79 OIEEMQI (Ol d=T=7h, oAt Uis, BEDE

kol
S%(Objectives) 4 SF=HS AIBFEI, STFLLME| 27| hE, DIMEE, 4S Al Al
0 BA(S2 o2] HA)O| ot ZAUX| ek A

g (Methods)
H|0|E{(Data) 5a st5, 59, WILHOIE MES EXME /I8N = J|=oldl, siY All All
Glo | EIE At ZAHE HMAIE A0 ¥ ZHA[corpus],
QUAIATL/AIR CIOE, EHR HIOIH o)
5b 2 E1I0|E1 =2 7|&5t, 22 5 H0|E HEQ| All All
YN - g™ EM0} 7B 2 AHAKO: &, A0, =7t
%) x1|g—
5c IHEh(Ehs, OIMIZH, reward modeling) 2 ™7t HIO[E] MEWA All All
A5t HIAEO| 7HEF QefiE HMfet F| E* IS Heto| MAIZ
A
5d HIo|H MX2| ¥ 24 ZAMEHE JI&0ts, 0] 1740] &l All Al
TMA 7|8, Malol?c*&* T ZH0)| SLH=AX] E%% &
5e 2= 3 =79 HI0|H M2 HI0|H M2 AFRE 25| All All
7|§o}‘ 74
EMdi(Analytical methods)  6a LLM O|Z, A, = stELEME E1st A All All
6b LLM ZH k(O [BIA, SHs, O|M|IRA "Xt LefoIHE M, D All
20l dslslks, 28 M 2 XS T SH: {4,
AN, Folid SOl Chst MEARS 211
6¢c LLME &&5t %"AE MM, ZETE AXLIOE(EY M, D, E All
ot mIsh == ME(0: A= 2t 7r 2 | EZ 20|,
I'-*EI S) AWI [
6d LLMO] =7| 2 =X &=zt BAIO: =, 25, HIEY HIAE Al All
S)
6e 22 (classification) 22! ME LI 2l 512 ASHiHTE QA7 Al C, OF
AlHEE TISE A| APA| A S
LLM S2{(LLM output) 7a MdZmlo| BU(UBY, THY ) BIIKE 23 Al QA IR,
DG, SS,
MT
7b I A9 G WH KB Metdut oy 82t ezt E H All
TUteto| Mt 2
7c 2t Mol LLM 0= *J%‘éf*ﬁ' 0f: 341, I=, 24|, API), HAHS E, H All
LLMS FE2EW, HIIX|E Hets!
7d 2t HOtof A ShA0| HRE 4, WIS X, HisE Al All
K, GRS A B, HIHAF 7H gfof gt
7e g5 HIW Al 7IE(LLM, Q1ZE 7|EF HIX|OIZ/EE) HA All All
ZX(Annotation) 8a FAS Aot R, HIAE St YA AHH JI0IESI S Al All
OilAl I8kl 7|=
8b FMXF 4, ZHH0|H MEE OE A Hlg, A ZHERl S Al All
Eol‘
8c FMAHHE 2 Y, erdo) et 22 EN S JE MS All All

(Continued on the next page)
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Table 2. Continued

MM (section) (ifii) AH(description) (rese?rﬁw%?jsign) (IEIEM éﬁ)
OE2TE(Prompting) % OEOE 2 G4 A2, ZEOE M7, ME, MEaE M All All
7l&
9 OETE J§U0| ALSE H[0[E FA Al Al
Q9KSummarization) 10 Q0™ H|0|E MX2| HHS 7|& All SS
KIA| =X/L2IRIHE (Instruction 11 S M2k AR Al TIt0) ALRE XIZ, HIO|E|, QIEfHolA L M, D Al
tuning/alignment) ’?—éﬂ et S4 A
AL X1(Compute) 12 it 23401 TS it K2l = 1 CHAIXIEE(O): AF8SH7IA4 M, D, E Al
2 ARG i 2EAL, 20 P B4
314:[FLOPS] 5) 211
22| £91(Ethical approval) 13 ﬁ—_rl 5215t IRB E= 22|93 BE, oA 52 E= &9 Al Al
K| 01$ Al
QI AO[AA(Open science)  14a YT Xtz SXIQF HT7H| KISXIQ] St HA| Al Al
14b  ZE XXte] 0[shA % 2 Y S7 M Al Al
14c AT D2ES I AX| Al E= 01FHS HA| H Al
14d Q7 SEYE(SE7|1H, SEHS) YA E= 0|55 YA H Al
14e ¢ OIOIH 0|8 JHs4 MMl QLY Al Al
14f  ARZADXHHS QS TE 0|8 THsA AlM| LY All Al
T2 F0d(Public involvement) 15 M|, 23, 210, oM, Aot 2t S P50l 8Kt 2 S8 &0 H Al

LS = EE‘— DJEI0] AMA DA
Z1KResults)

0 Xt(Participants) 16a  SXI/EHR H|O|E| AR A|, EIAE/EHR/&X} HO|E{Q] 2 EH Al
EM/AR/EOA ~ENL BR - 0ER 18), A/t S 7IE
16b  EHAL/EHR CIOE AtS Al, FA| 2 2} CO|E EH All
ENAEZONL - WL EEE &M, FR ET, £ &4,
HE=E37|15 21
16c  A&ZADESHLLM BILAL iy 2 BILOOIE 222 e EH All
Ha B H|WO S Al)
16d  BHKH/EHR CIO|E AL Al, ZH 2A(LLM 74, 510|240l EH Al
4, 3t 5)d TRt A ZAup gz D“UKI
A5 (Performance) 17 AP RIMSt KR E(7a) 2/E= Q17 HIKTA)0) T2t LLM - All Al
dsEn
LLM YE[O|E(LLM updating) 18 SHEEE 42, LLM YH0|E 222t 0|F 45 21 All All
=9|(Discussion)
5liM(Interpretation) 192 2 ZO| MUIA oM, ZH MY W20 M2 S-S All All
Ol 2gt
SHA|(Limitations) 190 G oAt 0[O 2 ek EAXN St Y, LBt 7tsdo Al All
0)x|= 95t =0
2t LY LLM 2-&-8(Usability of 19c XIX*JE' A0t 0 Q1 H2H0i|M T|O|HE AFEdh= O U, E H Al
the LLM in context) H3i(representation), Z2&(missingness)
19d I H2AR °|EE| Arg =8, U, 2B AEAL, E, H All
AEA/Q17H 2= 2% FO|
19 oiF Al LLM X& /\I MNEH E= 018 =71 Y™ Hlo|EQ E H All
ot - 7<1EIE';?E, =0 OIM01|A10| LLM 88 7=
19t o Al ARBAE I HIO[E AM2|Lt LLM AR 20{s0F sh= E, H All
Xt HRot MEY 5 GA
19g &% 79| OhS HA, LLMS HE 7tsd & UBtst 7ksd All All
S0z =9|
71E LLMES &E3k= T+ 2 AIBAE H JNURP KISt 210 7Estt O et HIES BIEA| efalof ot, siE HEJt MSEX| 22 4R0l= 012 &

AlSHOF BT,

TRIPOD, transparent reporting of a multivariable model for individual prognosis or diagnosis; LLM, large language model; HER, electronic health record; API,
application programming interface; FLOPS, floating-point operations per second; IRB, Institutional Review Board; E, LLM evaluation; H, LLM evaluation in
healthcare settings; M, LLM methods; D, de novo LLM development; C, classification; OF, outcome forecasting; QA, long-form question answering; IR, infor-
mation retrieval; DG, document generation; SS, summarization and simplification; MT, machine translation.
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Box 2. TRIPOD-LLMO{IA TRIPOD-2015 & TRIPOD+AI2t Z2tE =2 WE & 7t At

LLM E1S 2igh M ®MIFAE E8I: | LMO| IRt S8}, 7|E Al & (221 7 EE= £ YEES U6t LLM 2100 S35t
B0 M| AETH IR

AH A=(living) 710I=21Q1: 0] MFE|AE= M Q= ZMZ HAE 0, 20! HES ARUE|Q o148 HHHSIH Y7 X0z AH|0|EE).
O] HA2 = Z0FS| HiE YHETE Wl | ATt A=, M&et MT &2, AZA HAES St 7, HA| fIH|0|ET} 7Hsot== oRAC.

A
=1 -
Fl

=
242! S0}E(task-specific) X|&| A148: H|T2IAEO= |2 FOFo| Cioset LLM SB0| L2 S =X WOS a2517| 9/t Bels XIZ0|
MEH Z7HEigic. 0/2 i 1 391 LLMO| 7|57 25| 3= SiE80| 27ty &2 B JSsHAn.
ST BHLO| 8 A Ask M22 TS TUT BHYS PRSI0, UMD LTHE 9l AZIE BEo) Ol 9l st
50448 S AFRIAES 0[2/3HHES FHI0) S21610], RE MONE7|o] B EAOIN HE BHA0] TRiEI== ofeiC,
BE8(modular) THYT: M22 XZS DES X2, 24 (01M 2= S 2 LLM D0 112t 2 7ARSI0] ZRfIC 0= 23
RS PR Molst LLM G2l hefst S8t S dieielol, Bt Saiel b g=e] IR tiZah| golct,

Table 3. TRIPOD-LLM =& &=

M M(section) &= (item) HF2IAE St=2(checklist item) A7 (Research design) LLM I(LLM task)
M= (Title) 2a AT LLME| 70, DIMAY, s 7Ide 9ald, All Al
o 2, Dt T, OS5t Xt ok ButE

=N
ti&(Background)  2b o|Z U2t 2 AR, LLM AS JHgt = myto) E.H Al
vy s S ISEIRA
=X (Objectives)  2c HTSHS FAGH], LLM JHY, DIMEY L/E= Al Al
ZItof Bt Z401X| E3tet 7
2d HASHHO FQ QA J|aS A All Al
2e 10| A2 E 2E O|0|HE MMls| 7|&0tl, CIOJE M, D, E All
22 2 HEN AIE 6EE 'E'S'%.*ﬁl 7128 7
2f ALEE LLMO| 0|51t TS HEIS| gial A All Al
29 LLM A=DEOIMRY, 24 222 RLHF S M, D All
Eol‘)o 7|—|:|'o| OOFO}' 7‘|
2h LLMO| £=35t 1A% Zti(0]|: °I3—. QA QoF =& Al Al
£)2 7|55, 2E LLMO| L 93 U =38
PAES=1EA]

gt#H(Methods) 2i F710i| ARS8 HI0[H MIE/"'EM- BIHAELQIES Al All
E'i')\l i1, o' s YEE olg/FH0A BHR¥=RISE

21olt, LLM g5 B7i0l A8 SEYES gAlol

Jlas 7

Z1KResults) 2j 0 Zute| MU H11%t NS MESE A All Al

=29|(Discussion) 2k Z0I| HIZ=0 St 5 QU= YA AAREOILE Al Al
o8] Afslg Bets| 7188 2

7 |EKOther) 2l %f”*afz HRIAER/KEA OIF6EHE A)S AR H Al

TRIPOD, transparent reporting of a multivariable model for individual prognosis or diagnosis; LLM, large language model; RLHF, reinforcement learning with
human feedback; E, LLM evaluation; H, LLM evaluation in healthcare settings; M, LLM methods; D, de novo LLM development; QA, long-form question an-
swering.

ical practice guidelines) [44,45] 702} oA F7< v A A27F tid2 37 drtct 3195 Fo HHo|EE =93ttt 3
ojtt. X o] gt 37 AL, HL8S =017] fldf o= F= 9 A, mid FYUES 1549 8 TS HESI] HrlolE
—Z2AEY GitHub #%4, TRIPOD-LLM €AIO|E, H|<l o ﬂﬂ‘?ﬂt}. Aol E o= Aol A AL LE FE, A
TRIPOD HAto] E(https://www.tripod-statement.org/)—E & TAA W, LLM 2 37} "t 3lojolA sfid2 A A|H
o £ o Foltt. RosHAY FEE R T AXY 7T 9 *J'EHE %‘:’1740}-7’— a5 94, £ AE, A4 A4S 12t
W& dyto] tfgt o)Ad HFE et dlE =01, ARA= AA o /FAGS Attt 3 993E =ou&S vtgs XS
AE 7FsS =o17] ATt FE WA, MEE g 7 EF o A5k, olE A7t Wide gEste] HE HE 9 S90S W
TAA E= LLM 2y 20 siAE &5 F7H/A4HA, A+44 . & ZAdtof| ojgt TRIPOD-LLM A9 7} 143 AFHE,
= LLM 2 25 3 WA 52 Ak 4= Qlth A+AA, LLM Zd)elle ot 22 A7 Hsd & itk
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[42]: (1) ¥4 Q12 ) 224 W&o +3(ES At Tzt
7 oY 2 - BR324l sigskAl &) (3) st
U o] do] g8 4E SHEE2

o]Foi); (4) sttel FH8AE
Ut R4 {7 WAt 2-8): (9) s Hd24F A-NA
AHA.

A= #H o] 213l 571 wiwkth TRIPOD-LLM HAtC|E
o} 7|91 TRIPOD Aol E(https://www.tripod-statement.org/),
EQUATOR Network $iAt] E(https://www.equator-network.
org/reporting-guidelines/) ¥ &4 vtjo] AFZ Sl A1 A
ot Ad "YASNAE ol L= ATo|E Aifo] HEE o,
AAF A7lo] A 4l HAE FERSIES S ARAN= Ao
283 A3 9] M-S HtEA] Ql-gsfof gttt 2 HE S]ojuitt A
=7F o] MR, o, RS sk, e A Alqt o
g4S ST B A&7 did e s 2ol St
S7FEAgste] 715t =97F B astrtal wekE o, YAl(ad hoc)
HEE 84T %= 7ok

=
[e]
=

=

1FE

TRIPOD-LLM-Z 223t 9l 0|8 Rofol| A F&s1A Udst
I 0= LLM Eopoll A Ate} 3R], Szt 494 - vl
F¥% LLM A, 183 S5 7| ds 95 s 5oz 7
HE]QIT o] A LLMY 7, 714, B7Fs e Aol o
ok 24gte] il ANARYS AAH. TRIPOD-LLM 30
el Bugto 2 AAtes LLM A e] A& olsfieta B
7Fe 4= Qlek. E3E A7) RS Eol1, AATte] Fof
Mg FolaL, A H EAE &olotA s, LLMO] A A&
o= Ego] Hrh

el AYofjF7] dute] Ax FEAL 2 Zho|=RlolA st
eSS Ieh. LLM Aolis=7] 2+ DA oA 9] AlEA 2l
EA37E 8 FEH46). AE S0, N 9 v DAl
Sk HlolE o] &4 AAF(preprocessing) 82 37l5k= A
o] a5ttt B3k LLMO] ¥} 7]&9] shto]d meof gt
AR B GeRIUE g0 tigh AR AFS FoHA Bl
soF LLM 2t2] 373t Bl w7} 7hsstet. of7]ofl= 3k HlolE &
A3 712 Y (cut-off date)Z A5, Hlol AﬂE«l Al
237t B7E A9 HolE §& B 2 7Fs/dE v16] oh=
-go] ZFHETE ofg g, AFolAs Bl WA gA, gog 4
A S 2do] 1A (frozen)¥ o] A=A Z2 THOE Puo|E
HAEAE FHEA] 7153]oF gttt A HlolH 9] £ JA F
FAolth LLMZ K& of2] 37 titi HlolE A ER SR
2, AE Hgolut ERF(HUS A= &of, Jd 2 BAA 9
3 HiE 5)o] WASHE f13dol Utk whebA] wlofE o] AEnt

Wy o

e-emj.org

A HFo| e AAHo|n BT
[20,32.,47-501.

TRIPOD-LLM A< Q17te] 523} Z+=(human insight and
oversight = 83t TR AE T2, o= LLM2] ¥47 Y=
AA A-8S ol DAl QAo cK(thyt, wiak A=)y} w7}
4 A= 2 =2 S sloldthIs1-53]. £ 7ho| =Rl
LLMS] o4 A& dizto] tigt HuE 33}y, fdEs 4$
LLMo|| Fo8 284 5 B8] B1g AL a3ttt E3t
tloe] NE F53t W7t Al9] 4] ARHA: H7IRF 244, o]
Z B7F 87AKY, B7EAIA AlgEE FAE A 5% ARt
H, o]& &3l Y| AE Wr}] nugh FE7HX] 2alsto] Qb

k]l:oﬂ q-]o]— A]g]/ka] 01_‘: rﬁ7].7]. 7]'“—0]'5 o]_]:]_

To a7

ZEIEC} 7] BolA A} B LLMO| 1§ 542= <l
S Ao F7hE ot TFEILE QAU ol B O o]
+ LLM 750 & 932 "E & AL, o] WAvA Hlwy A
Al A& 7Hs/dES A= ol ATHS4,55]. wHEhA ol Sle
739etH TFEIE o AFEH HlolH 44, LLM BT} 1

A, £YE AAY @A, TREIE AR Yo|g Bl BT A9
of gt}. o]F & ZFILEJF LLMOZRE QF#olal
7Fset o2 olEoHES HAAEAEA ST 4 AUt
712, B7F S AA, A4, Bl ofgh Hdol E4
)l gt 3 46& Hi%x g9t ol LLMY 45°] AA &
2 2704 B7HEJA=AE FRek] 1 A84 &

oatin=a 5@6 = Y-S e 7]E0 2 4] gttt
TRIPOD-LLMY] 8 ARgAF 2 A= (1) =5 A&d)
= A E ARA A3 Q) A =22 B7koke eheA] Hy
A9 AR, 3) AT A A A9 FES W 7]E o]
SHLARKAT F-5A, she7|H, AH °‘°PZ} A-rH] 219713
A7, S Oq?L ol ), ALQlA| Qut g S)7) = 740]@
HYA, STAE ARAAC A= gk XW 213 Wel TRI-
POD-LLM HIE HAIsIY, =& A& D A g0l &8-S

al
Aash, PIARY E48 EE02 S AL AT B3 A
] R Q71O E LLM A+ R 414 A] TRIPOD-LLMO]|
et A2 E’é; ol Qtote], A9 YH|E Solal AT

H9] 582 &Y 5 9l Aol

o] ZlojEgRRl2 £2 HAE A§ LLMES @5 £ 7/iEs
o}, i LLMe] 584 BH XD (multi-modal) ZE(]: H]
A-<do] BE[se)E BHEA SAsHL Qlo], Al&stal f-dg Bl
A xlo] E5] dasitt. B AR s HAE LLMY
delng BY n5of| HEEA|g, & S0 HA-<do] HEofA
= HAEQ} oju|2|9] HA P L HF Hisfof gt} Tt
FF WA= HEEY 579 1HARIE vdd Ee 7t Stk

A, 34 Hlol8E &-85k= LLM 7 A7 At S0 o
S AR FEE Hadfof gt FEL LLME 8 484 X
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Vol WP O] Ad/E 71 s TRIPOD-LLM A 3& AR&S
< AASHAEE, o] FE-2 s Aof wpet thE 4= Yl 1T
AR A@ATL olsf 7HsA, FE/golEe BERE dFol F
a1, Aol 7ubef A-et Bl 23S AEskal TRIPOD-LLM
3 5 e 2 LLMOl 883 5= = 348 o4t Ears)
of gttt B Al WA SHradiomics) & Al EF #oFS] WHE 7}
oj=gRRl: Farg 4= QrHs7,58].
A4 A19] =g dletd|o]ElE 8.9F6k= model card?] A4, A

Z, 1%, FA] - #2lof+= Coalition for Health AT [59], Epic Al
Labs [60,61]9F 22 AF A4 WE AS7]1E0 m‘l‘?ﬂ a9
S 54 € Aotk TRIPOD-LLM 7]&2 o]#|3t di4aEo] F
A|71%0] 25k LLM A5t vhasta(]: vl HM% 3
4R9] Qrdsta AlFe = = QTR sl At PP, wl=t
Al Safety Institute [62], "]=F ONC HTI-1 Final Rule [63], EU
Al Act [64]), 9/ A19] A12]d3t -8/0l tisl] Skt 949,
83 ofsfiARe] Al=E FAoks d 71T Ao 7|dqH

oo

ol

[¢]

&

LLME %7151 A5 atel B4t At o] Basit
AT 42T B} 9k LIME 35t sk =gstel
Aol that BAHE ok, Ty shevle o] BeIAE 2

3 %ol s ohes sk Qe 5o that B4 sl
Siet. LLMe] ARkt A lo] nie} wskshs werg st 9l

ong B A3t 3440l Aol 7|l ket ebd 4
QUeke A 2 W), o] ALIAEE LLM BHE Fat A%
#1Ql 7pgo] ARz QAAjslolof Stk ALg Aol wet Auprt det

A LLMO| B402 Qi8] 71& ML mdutt ¥ ool 5%

dzs}7] ol & dong, el AHe] A% Avtow R

4 fRAS TSRS A e ol S Totshs

o) o E ok g,

@4 TRIPOD-LLM A2 AE9] M, o] Hoko] 19 ¢
o HIE L U 2T SEZ A8 AT FEAES ST 4453 Tl
Ceol Aol ¥7HSIEks oA HIEECE, 2 iFo 27
AZAE B2 9o A4 Duto] g Ao, o] 9
o goloh Aol Bo] AR 4 YA A ol e,
N Eug A4 wdsha akshs W R A8 4 TS
A8 9(living) A AHHAIS letelt). ol B4 £ =

S Ko

_.

J

O O =1 AT =4 = H T = L=
ol 2o AT AEE ARto] AL - Bo] E & glen
2, AR 4 https://tripod-llm.vercel.app/°ll 4 4l HAE

spelefof g,
28

TRIPOD-LLM2 747} AH419] A5 AsHA EuE 4
UEE Fil, LLM WA A4t HE7F AR Hpeer review-

e-emj.org

e, B, A Aebat, HF AGAHC: ARHEAD, 19T &
27} LLM 718k 470l glolg], upd, Azl A=2 waks] o|sat
% JES A Peks 2g BEF ) TRIPOD-LLM B1 A1

TS T4 A7A a5k ALk 9, w8E 7Y 2
02 B4Y 5 908, LM 979 /1% el 344 4

A Wi, =71 1 E3, Nature Portfolio 1l Q9F, AA H)

ole], &4 HolH, HF HJH, FAY] 2, $=FF FH, AR 7]
of 9 osiEA T A HE, Hlole % F= 0|8 7hsA A&
52 hitps://doi.org/10.1038/s41591-024-03425-5NI 4] ghe1gk
= STk

Additional information

'Laboratory for Computational Physiology, Massachusetts Institute of
Technology, Cambridge, MA, USA

*Department of Critical Care, Guy’s and St Thomas’ NHS Foundation Trust,
London, UK

*Artificial Intelligence in Medicine Program, Mass General Brigham, Harvard
Medical School, Boston, MA, USA

*Department of Medicine, University of Wisconsin—Madison, Madison, WI,
USA

*Department of Biomedical Informatics, Harvard Medical School, Boston, MA,
USA

“Tasmanian School of Medicine, College of Health and Medicine, University of
Tasmania, Hobart, Tasmania, Australia

"Department of Population Health, NYU Grossman School of Medicine and
Langone Health, New York, NY, USA

*Department of Radiation Oncology, Brigham and Women’s Hospital/Dana—
Farber Cancer Institute, Boston, MA, USA

’USC Institute of Urology and Catherine and Joseph Aresty Department of
Urology, Keck School of Medicine, University of Southern California, Los
Angeles, CA, USA

" Artificial Intelligence Center, USC Institute of Urology, University of Southern
California, Los Angeles, CA, USA

" National Library of Medicine, National Institutes of Health, U.S. Department
of Health and Human Services, Bethesda, MD, USA

“Department of Computer Science, Loyola University, Chicago, IL, USA

YDepartment of Dermatology, Stanford School of Medicine, Redwood City,
CA, USA

“Department of Biomedical Data Science, Stanford School of Medicine,
Redwood City, CA, USA

Y Cognitive Science, Aarhus University, Aarhus, Denmark

Mass General Brigham, Boston, MA, USA

YFaculty of Medicine and Dentistry, University of Alberta, Edmonton, AB,
Canada

SComputational Health Informatics Program, Boston Children’s Hospital,
Harvard Medical School, Boston, MA, USA

PDepartment of Radiation Oncology, The University of Texas MD Anderson
Cancer Center, Houston, TX, USA

*Departamento de Telematica, Universidad del Cauca, Popayan, Colombia

*'Dana—Farber Cancer Institute, Boston, MA, USA

n/17


https://tripod-llm.vercel.app/
https://doi.org/10.1038/s41591-024-03425-5

em)

The Ewha Medical Journal

*Department of Radiology, Emory University School of Medicine, Atlanta, GA,
USA

*Centre for Statistics in Medicine, Nuffield Department of Orthopaedics,
Rheumatology, and Musculoskeletal Sciences, University of Oxford, Oxford,
UK

**UK EQUATOR Centre, Nuffield Department of Orthopaedics,
Rheumatology, and Musculoskeletal Sciences, University of Oxford, Oxford,
UK

*Julius Center for Health Sciences and Primary Care, UMC Utrecht, Utrecht
University, Utrecht, the Netherlands

*Health Innovation Netherlands, Utrecht, the Netherlands

“Division of Pulmonary, Critical Care and Sleep Medicine, Beth Israel
Deaconess Medical Center, Boston, MA, USA

*Department of Biostatistics, Harvard T.H. Chan School of Public Health,
Boston, MA, USA

?See Authors’ contributions

ORCID
Jack Gallifant: https://orcid.org/0000-0003-1306-2334
Majid Afshar: https://orcid.org/0000-0002-6368-4652
Saleem Ameen: https://orcid.org/0000-0002-2549-4540
Yindalon Aphinyanaphongs: https://orcid.org/0000-0001-
8605-5392
Shan Chen: https://orcid.org/0000-0001-7999-7410
Giovanni Cacciamani: https://orcid.org/0000-0002-8892-
5539
Dmitriy Dligach: https://orcid.org/0000-0002-2585-2707
Roxana Daneshjou: https://orcid.org/0000-0001-7988-9356
Chrystinne Fernandes: https://orcid.org/0000-0002-8623-
9500
Lasse Hyldig Hansen: https://orcid.org/0009-0005-1556-679X
Adam Landman: https://orcid.org/0000-0002-2166-0521
Timothy Miller: https://orcid.org/0000-0003-4513-403X
Amy Moreno: https://orcid.org/0000-0001-6762-6807
David Restrepo: https://orcid.org/0000-0002-3789-1957
Guergana Savova: https://orcid.org/0000-0002-5887-200X
Renato Umeton: https://orcid.org/0000-0002-5561-6932
Judy Wawira Gichoya: https://orcid.org/0000-0002-1097-
316X
Gary S. Collins: https://orcid.org/0000-0002-2772-2316
Karel G. M. Moons: https://orcid.org/0000-0003-2118-004X
Leo A. Celi: https://orcid.org/0000-0003-2118-004X
Danielle S. Bitterman: https://orcid.org/0000-0003-0345-2232

Authors’ contributions

DSB, JG, LAC, GSC, and KGMM were on the steering group
that directed the guideline-development process. SC, CF, DR,
GS, TM, DDF, RU, LHH, YA, JWG, LGM, NM, and RD were
members of the expert panel. DSB and JG drafted the initial list of

e-emj.org

candidate items.

These authors contributed equally: Majid Afshar, Saleem
Ameen, Yindalon Aphinyanaphongs, Shan Chen, Giovanni Cac-
ciamani, Dina Demner-Fushman, Dmitriy Dligach, Roxana Dane-
shjou, Chrystinne Fernandes, Lasse Hyldig Hansen, Adam Land-
man, Lisa Lehmann, Liam G. McCoy, Timothy Miller, Amy
Moreno, Nikolaj Munch, David Restrepo, Guergana Savova, Re-
nato Umeton, and Judy Wawira Gichoya.

Contflict of interest

DSB is an associate editor at Radiation Oncology and HemOnc.
org, receives research funding from the American Association for
Cancer Research, and provides advisory and consulting services
for Mercurial Al. DDF is an associate editor at the Journal of the
American Medical Informatics Association, is a member of the edi-
torial board of Scientific Data, and receives funding from the intra-
mural research program at the US National Library of Medicine,
NIH. JWG is a member of the editorial board of Radiology: Artifi-
cial Intelligence, BJR Artificial Intelligence, and NEJM AI All other
authors declare no potential conflict of interest relevant to this ar-

ticle.

Funding

JG is funded by the US National Institutes of Health (NIH)
(US4 TW012043-01 and OT20D032701). SC is supported by
the NIH (US4CA274516-01A1). GSC is supported by Cancer
Research UK (program grant C49297/A27294) and by the Engi-
neering and Physical Sciences Research Council grant for ‘Artifi-
cial intelligence innovation to accelerate health research’ (EP/
Y018516/1), and is a National Institute for Health and Care Re-
search (NIHR) senior investigator. The views expressed in this
article are those of the author and not necessarily those of the
NIHR or the Department of Health and Social Care. YA is partial-
ly supported by the NIH (3UL1TR001445-05) and the National
Science Foundation Award (1928614 and 2129076). LAC is
funded by the NIH (US4 TW012043-01, OT20D032701 and
RO1EB017205). DSB is supported by the NIH (US4CA274516-
01A1 and RO1CA294033-01) and the American Cancer Society
and American Society for Radiation Oncology grant ASTRO-
CSDG-24-1244514-01-CTPS. JWG receives support from 2022
Robert Wood Johnson Foundation Harold Amos Medical Faculty
Development Program, a Radiological Society of North America
Health Disparities grant (EIHD2204), the Lacuna Fund (67), the
Gordon and Betty Moore Foundation, an NIH (National Insti-

12 /17



em)

The Ewha Medical Journal

tute of Biomedical Imaging and Bioengineering) MIDRC grant
under contracts 75N92020C00008 and 75N92020C00021, and
an NHLBI award (RO1HL167811).

Data availability
Research data are available at https://doi.org/10.1038/s41591-
024-03425-5

Acknowledgments

None.

Supplementary materials

The online version contains supplementary material available at
https://doi.org/10.1038/s41591-024-03425-5

Supplement 1. Completed TRIPOD-LLM checklist for NYUTron.
Supplement 2. Fillable TRIPOD-LLM checKklist.

Supplement 3. TRIPOD-LLM expanded checklist (explanation
and elaboration light).

References

1. Chen Z, Cano AH, Romanou A, Bonnet A, Matoba K, Salvi F,
Pagliardini M, Fan S, Kopf A, Mohtashami A, Sallinen A. Med-
itron-70B: scaling medical pretraining for large language mod-
els. arXiv [Preprint] 2023 Nov 27. https://doi.org/10.48550/
arXiv.2311.16079

2. OpenAl, Achiam J, Adler S, Agarwal S, Ahmad L, Akkaya I, Ale-
man FL, Almeida D, Altenschmidt J, Altman S, Anadkat S, Avila
R, Babuschkin I, Balaji S, Balcom V; Baltescu P, Bao H, Bavarian
M, Belgum J, Bello I, Berdine J, Bernadett-Shapiro G, Berner C,
Bogdonoft L, Boiko O, Boyd M, Brakman AL, Brockman G,
Brooks T, Brundage M, Button K, Cai T, Campbell R, Cann A,
Carey B, Carlson C, Carmichael R, Chan B, Chang C, Chantzis
F, Chen D, Chen S, Chen R, Chen J, Chen M, Chess B, Cho C,
Chu C, Chung HW, Cummings D, Currier J, Dai Y, Decareaux
C, Degry T, Deutsch N, Deville D, Dhar A, Dohan D, Dowling
S, Dunning S, Ecoffet A, Eleti A, Eloundou T, Farhi D, Fedus L,
Felix N, Fishman SP, Forte J, Fulford I, Gao L, Georges E, Gib-
son C, Goel V; Gogineni T, Goh G, Gontijo-Lopes R, GordonJ,
Grafstein M, Gray S, Greene R, Gross J, Gu SS, Guo Y, Hallacy
C, Han J, Harris J, He Y, Heaton M, Heidecke J, Hesse C, Hick-
ey A, Hickey W, Hoeschele P, Houghton B, Hsu K, Hu S, Hu X,
Huizinga J, Jain S, Jain S. GPT-4 technical report. arXiv [Pre-
print] 2023 Dec 19. https://doi.org/10.48550/arXiv.2303.

e-emj.org

08774

3. Singhal K, Azizi S, Tu T, Mahdavi SS, Wei J, Chung HW, Scales
N, Tanwani A, Cole-Lewis H, Pfohl S, Payne P, Seneviratne M,
Gamble P, Kelly C, Babiker A, Scharli N, Chowdhery A, Mans-
field P, Demner-Fushman D, Aguera Y Arcas B, Webster D,
Corrado GS, Matias Y, Chou K, Gottweis J, Tomasev N, Liu Y,
Rajkomar A, Barral J, Semturs C, Karthikesalingam A, Natara-
jan V. Large language models encode clinical knowledge. Nature
2023;620:172-180. https://doi.org/10.1038/s41586-023-
06291-2

4. Tai-Seale M, Baxter SL, Vaida F, Walker A, Sitapati AM, Os-
borne C, Diaz J, Desai N, Webb S, Polston G, Helsten T, Gross
E, Thackaberry J, Mandvi A, Lillie D, Li S, Gin G, Achar S, Hof-
flich H, Sharp C, Millen M, Longhurst CA. Al-generated draft
replies integrated into health records and physicians’ electronic
communication. JAMA Netw Open 2024;7:€24656S. https://
doi.org/10.1001/jamanetworkopen.2024.6565

S.Tierney AA, Gayre G, Hoberman B, Mattern B, Ballesca M,
Kipnis P, Liu V, Lee K. Ambient artificial intelligence scribes to
alleviate the burden of clinical documentation. NEJM Catal In-
nov Care Deliv 2024;5:CAT.23.0404. https://doi.org/10.1056/
CAT.23.0404

6. Jiang LY, Liu XC, Nejatian NP, Nasir-Moin M, Wang D, Abidin
A, Eaton K, Riina HA, Laufer I, Punjabi P, Miceli M, Kim NC,
Orillac C, Schnurman Z, Livia C, Weiss H, Kurland D, Neifert S,
Dastagirzada Y, Kondziolka D, Cheung AT, Yang G, Cao M,
Flores M, Costa AB, Aphinyanaphongs Y, Cho K, Oermann
EK. Health system-scale language models are all-purpose pre-
diction engines. Nature 2023;619:357-362. https://doi.
org/10.1038/s41586-023-06160-y

7. Cohen MK, Kolt N, Bengio Y, Hadfield GK, Russell S. Regulat-
ing advanced artificial agents. Science 2024;384:36-38. https://
doi.org/10.1126/science.adl062.5

8. Mesko B, Topol EJ. The imperative for regulatory oversight of
large language models (or generative Al) in healthcare. NPJ
Digit Med 2023;6:120. https://doi.org/10.1038/s41746-023-
00873-0

9. Collins GS, Reitsma JB, Altman DG, Moons KG. Transparent
reporting of a multivariable prediction model for individual
prognosis or diagnosis (TRIPOD): the TRIPOD statement.
BM]J 2015;350:g7594- https://doi.org/10.1136/bmj.g7594

10. EQUATOR Network. Reporting guidelines [Internet]. EQUA-

TOR Network [cited 2024 Jun 1]. Available from: https://www.
equator-network.org/reporting-guidelines/

13/17


https://doi.org/10.1038/s41591-024-03425-5
https://doi.org/10.1038/s41591-024-03425-5
https://doi.org/10.1038/s41591-024-03425-5
https://doi.org/10.48550/arXiv.2311.16079
https://doi.org/10.48550/arXiv.2311.16079
https://doi.org/10.48550/arXiv.2303.08774
https://doi.org/10.48550/arXiv.2303.08774
https://doi.org/10.1038/s41586-023-06291-2
https://doi.org/10.1038/s41586-023-06291-2
https://doi.org/10.1001/jamanetworkopen.2024.6565
https://doi.org/10.1001/jamanetworkopen.2024.6565
https://doi.org/10.1056/CAT.23.0404
https://doi.org/10.1056/CAT.23.0404
https://doi.org/10.1038/s41586-023-06160-y
https://doi.org/10.1038/s41586-023-06160-y
https://doi.org/10.1126/science.adl0625
https://doi.org/10.1126/science.adl0625
https://doi.org/10.1038/s41746-023-00873-0
https://doi.org/10.1038/s41746-023-00873-0
https://doi.org/10.1136/bmj.g7594
https://www.equator-network.org/reporting-guidelines/
https://www.equator-network.org/reporting-guidelines/

em)

The Ewha Medical Journal

11.

12.

13.

14.

1S.

16.

17.

Collins GS, Moons KG, Dhiman P, Riley RD, Beam AL, Van
Calster B, Ghassemi M, Liu X, Reitsma JB, van Smeden M,
Boulesteix AL, Camaradou JC, Celi LA, Denaxas S, Denniston
AK, Glocker B, Golub RM, Harvey H, Heinze G, Hoffman
MM, Kengne AP, Lam E, Lee N, Loder EW, Maier-Hein L, Ma-
teen BA, McCradden MD, Oakden-Rayner L, Ordish J, Parnell
R, Rose S, Singh K, Wynants L, Logullo P. TRIPOD+AI state-
ment: updated guidance for reporting clinical prediction mod-
els that use regression or machine learning methods. BMJ 2024;
385:e078378. https://doi.org/10.1136/bm;j-2023-078378

Liu X, Cruz Rivera S, Moher D, Calvert MJ, Denniston AK. Re-
porting guidelines for clinical trial reports for interventions in-
volving artificial intelligence: the CONSORT-AI extension. Nat
Med 2020;26:1364-1374. https://doi.org/10.1038/s41591-
020-1034-x

Vasey B, Nagendran M, Campbell B, Clifton DA, Collins GS,
Denaxas S, Denniston AK, Faes L, Geerts B, Ibrahim M, Liu X,
Mateen BA, Mathur P, McCradden MD, Morgan L, Ordish J,
Rogers C, Saria S, Ting DS, Watkinson P, Weber W, Wheatstone
P, McCulloch P. Reporting guideline for the early-stage clinical
evaluation of decision support systems driven by artificial intel-
ligence: DECIDE-AIL Nat Med 2022;28:924-933. https://doi.
org/10.1038/s41591-022-01772-9

Norgeot B, Quer G, Beaulieu-Jones BK, Torkamani A, Dias R,
Gianfrancesco M, Arnaout R, Kohane IS, Saria S, Topol E,
Obermeyer Z, Yu B, Butte AJ. Minimum information about
clinical artificial intelligence modeling: the MI-CLAIM check-
list. Nat Med 2020;26:1320-1324. https://doi.org/10.1038/
$41591-020-1041-y

Agrawal M, Hegselmann S, Lang H, Kim Y, Sontag D. Large
language models are few-shot clinical information extractors. In:
Goldberg Y, Kozareva Z, Zhang Y, editors. Proceedings of the
2022 Conference on Empirical Methods in Natural Language
Processing; 2022 Dec; Abu Dhabi, United Arab Emirates. Asso-
ciation for Computational Linguistics; 2022. p. 1998-2022.
https://doi.org/10.18653/v1/2022.emnlp-main.130

Liu X, McDuft D, Kovacs G, Galatzer-Levy I, Sunshine J, Zhan J,
Poh MZ, Liao S, Di Achille P, Patel S. Large language models
are few-shot health learners. arXiv [Preprint] 2023 May 24.
https://doi.org/10.48550/arXiv.2305.15525

Salazar J, Liang D, Nguyen TQ, Kirchhoff K. Masked language
model scoring. In: Jurafsky D, Chai J, Schluter N, Tetreault J, ed-
itors. Proceedings of the 58th Annual Meeting of the Associa-
tion for Computational Linguistics; 2020 Jul; Online. Associa-

e-emj.org

18.

19.

20.

21.

22.

23.

tion for Computational Linguistics; 2022. p. 2699-2712.
https://doi.org/10.18653/v1/2020.acl-main.240

Wang A, Singh A, Michael J, Hill F, Levy O, Bowman S. GLUE:
a multi-task benchmark and analysis platform for natural lan-
guage understanding. In: Linzen T, Chrupala G, Alishahi A, edi-
tors. Proceedings of the 2018 EMNLP Workshop BlackboxN-
LP: Analyzing and Interpreting Neural Networks for NLP;
2018 Nov; Brussels, Belgium. Association for Computational
Linguistics; 2018. p. 353-355. https://doi.org/10.18653/v1/
‘W18-5446

Papineni K, Roukos S, Ward T, Zhu WJ. Bleu: a method for au-
tomatic evaluation of machine translation. In: Isabelle P, Char-
niak E, Lin D, editors. Proceedings of the 40th Annual Meeting
of the Association for Computational Linguistics; 2002 Jul;
Philadelphia, USA. Association for Computational Linguistics;
2002. p. 311-318. https://doi.org/10.3115/1073083.1073135
Zack T, Lehman E, Suzgun M, Rodriguez JA, Celi LA, Gichoya
J, Jurafsky D, Szolovits P, Bates DW, Abdulnour RE, Butte AJ,
Alsentzer E. Assessing the potential of GPT-4 to perpetuate ra-
cial and gender biases in health care: a model evaluation study.
Lancet Digit Health 2024;6:e12-¢22. https://doi.org/10.1016/
$2589-7500(23)00225-X

Chen S, Guevara M, Moningi S, Hoebers F, Elhalawani H,
Kann BH, Chipidza FE, Leeman J, Aerts HJWL, Miller T, Savo-
va GK, Gallifant J, Celi LA, Mak RH, Lustberg M, Afshar M,
Bitterman DS. The effect of using a large language model to re-
spond to patient messages. Lancet Digit Health 2024;6:
€379-e381. https://doi.org/10.1016/S2589-7500(24)00060-8
Peng C, Yang X, Chen A, Smith KE, PourNejatian N, Costa AB,
Martin C, Flores MG, Zhang Y, Magoc T, Lipori G, Mitchell
DA, Ospina NS, Ahmed MM, Hogan WR, Shenkman EA,
Guo Y, Bian J, Wu Y. A study of generative large language model
for medical research and healthcare. NPJ Digit Med
2023;6:210. https://doi.org/10.1038/s41746-023-00958-w
Zakka C, Shad R, Chaurasia A, Dalal AR, Kim JL, Moor M,
Fong R, Phillips C, Alexander K, Ashley E, Boyd ], Boyd K,
Hirsch K, Langlotz C, Lee R, Melia J, Nelson J, Sallam K, Tullis
S, Vogelsong MA, Cunningham JP, Hiesinger W. Almanac: re-
trieval-augmented language models for clinical medicine.
NEJM AI 2024;1:10.1056/2i0a2300068. https://doi.org/10.
1056/ai0a2300068

Keloth VK, Hu Y, Xie Q, Peng X, Wang Y, Zheng A, Selek M,
Raja K, Wei CH, Jin Q, Lu Z, Chen Q, Xu H. Advancing entity

recognition in biomedicine via instruction tuning of large lan-

14 /17


https://doi.org/10.1136/bmj-2023-078378
https://doi.org/10.1038/s41591-020-1034-x
https://doi.org/10.1038/s41591-020-1034-x
https://doi.org/10.1038/s41591-022-01772-9
https://doi.org/10.1038/s41591-022-01772-9
https://doi.org/10.1038/s41591-020-1041-y
https://doi.org/10.1038/s41591-020-1041-y
https://doi.org/10.18653/v1/2022.emnlp-main.130
https://doi.org/10.48550/arXiv.2305.15525
https://doi.org/10.18653/v1/2020.acl-main.240
https://doi.org/10.18653/v1/W18-5446
https://doi.org/10.18653/v1/W18-5446
https://doi.org/10.3115/1073083.1073135
https://doi.org/10.1016/S2589-7500(23)00225-X
https://doi.org/10.1016/S2589-7500(23)00225-X
https://doi.org/10.1016/S2589-7500(24)00060-8
https://doi.org/10.1038/s41746-023-00958-w
https://doi.org/10.1056/aioa2300068
https://doi.org/10.1056/aioa2300068

em)

The Ewha Medical Journal

2S.

guage models. Bioinformatics 2024;40:btae163. https://doi.
org/10.1093/bioinformatics/btae163

Guevara M, Chen S, Thomas S, Chaunzwa TL, Franco I, Kann
BH, Moningi S, Qian JM, Goldstein M, Harper S, Aerts HJ,
Catalano PJ, Savova GK, Mak RH, Bitterman DS. Large lan-
guage models to identify social determinants of health in elec-
tronic health records. NPJ Digit Med 2024;7:6. https://doi.
org/10.1038/s41746-023-00970-0

26. Jin Q Yang Y, Chen Q, Lu Z. GeneGPT: augmenting large lan-

27.

28.

29.

30.

31.

32.

guage models with domain tools for improved access to bio-
medical information. Bioinformatics 2024;40:btae075. https://
doi.org/10.1093/bioinformatics/btae075

Goh E, Gallo R, Hom J, Strong E, Weng Y, Kerman H, Cool JA,
Kanjee Z, Parsons AS, Ahuja N, Horvitz E, Yang D, Milstein A,
Olson AP, Rodman A, Chen JH. Large language model influ-
ence on diagnostic reasoning: a randomized clinical trial. JAMA
Netw Open 2024;7:€2440969. https://doi.org/10.1001/jama-
networkopen.2024.40969

Zaretsky J, Kim JM, Baskharoun S, Zhao Y, Austrian J, Aphin-
yanaphongs Y, Gupta R, Blecker SB, Feldman J. Generative arti-
ficial intelligence to transform inpatient discharge summaries to
patient-friendly language and format. JAMA Netw Open
2024;7:€240357. https://doi.org/10.1001/jamanetworko-
pen.2024.0357

Han L, Erofeev G, Sorokina I, Gladkoff S, Nenadic G. Examin-
ing large pre-trained language models for machine translation:
what you don't know about it. Proceedings of the Seventh Con-
ference on Machine Translation (WMT); 2022 Dec; Abu Dha-
bi, United Arab Emirates (Hybrid). Association for Computa-
tional Linguistics; 2022. p. 908-919.

Yoon W, Chen S, Gao Y, Zhao Z, Dligach D, Bitterman DS, Af-
shar M, Miller T. LCD benchmark: long clinical document
benchmark on mortality prediction for language models. ] Am
Med Inform Assoc 2025;32:285-295. https://doi.org/10.1093/
jamia/ocae287

Goodman KE, Yi PH, Morgan DJ. Al-generated clinical sum-
maries require more than accuracy. JAMA 2024;331:637-638.
https://doi.org/10.1001/jama.2024.0555

Gallifant J, Fiske A, Levites Strekalova YA, Osorio-Valencia JS,
Parke R, Mwavu R, Martinez N, Gichoya JW, Ghassemi M,
Demner-Fushman D, McCoy LG, Celi LA, Pierce R. Peer re-
view of GPT-4 technical report and systems card. PLOS Digit
Health 2024;3:e0000417. https://doi.org/10.1371/journal.
pdig 0000417

e-emj.org

33.

34.

3S.

36.

37.

38.

Wornow M, Xu Y, Thapa R, Patel B, Steinberg E, Fleming S,
Pfeffer MA, Fries ], Shah NH. The shaky foundations of large
language models and foundation models for electronic health
records. NPJ Digit Med 2023;6:13S5. https://doi.org/10.1038/
s41746-023-00879-8

Chang CT, Farah H, Gui H, Rezaei SJ, Bou-Khalil C, Park YJ,
Swaminathan A, Omiye JA, Kolluri A, Chaurasia A, Lozano A,
Heiman A, Jia AS, Kaushal A, Jia A, Iacovelli A, Yang A, Salles
A, Singhal A, Narasimhan B, Belai B, Jacobson BH, Li B, Poe
CH, Sanghera C, Zheng C, Messer C, Kettud DV, Pandya D,
Kaur D, Hla D, Dindoust D, Moehrle D, Ross D, Chou E, Lin
E, Haredasht FN, Cheng G, Gao I, Chang]J, Silberg J, Fries JA,
Xu J, Jamison J, Tamaresis JS, Chen JH, Lazaro J, Banda JM,
Lee JJ, Matthys KE, Steffner KR, Tian L, Pegolotti L, Srini-
vasan M, Manimaran M, Schwede M, Zhang M, Nguyen M,
Fathzadeh M, Zhao Q, Bajra R, Khurana R, Azam R, Bartlett
R, Truong ST, Fleming SL, Raj S, Behr S, Onyeka S, Muppidi
S, Bandali T, Eulalio TY, Chen W, Zhou X, Ding Y, Cui Y, Tan
Y, Liu Y, Shah NH, Daneshjou R. Red teaming large language
models in medicine: real-world insights on model behavior.
medRxiv [Preprint] 2024 Apr 7. https://doi.org/10.1101/
2024.04.05.24305411

Gallifant J, Chen S, Moreira PJ, Munch N, Gao M, Pond J, Celi
LA, Aerts H, Hartvigsen T, Bitterman D. Language models are
surprisingly fragile to drug names in biomedical benchmarks.
In: Al-Onaizan Y, Bansal M, Chen YN, editors. Proceedings of
the Findings of the Association for Computational Linguistics:
EMNLP 2024; 2024 Nov; Miami, USA. Association for Com-
putational Linguistics; 2024. p. 12448-12465. https://doi.
org/10.18653/v1/2024 findings-emnlp.726

Boyd E. Microsoft and Epic expand Al collaboration to acceler-
ate generative Al's impact in healthcare, addressing the indus-
try’s most pressing needs [Internet]. Microsoft; 2023 [cited
2024 Jun 1]. Available from: https://blogs.microsoft.com/
blog/2023/08/22/microsoft-and-epic-expand-ai-collabora-
tion-to-accelerate-generative-ais-impact-in-healthcare-address-
ing-the-industrys-most-pressing-needs/

Moreno AC, Bitterman DS. Toward Clinical-Grade Evaluation
of Large Language Models. Int J Radiat Oncol Biol Phys
2024;118:916-920. https://doi.org/10.1016/].ijrobp.2023.11.
012

Welch Medical Library. Evidence based medicine: evidence
grading & reporting [Internet]. Johns Hopkins University [cited
2024 Jun 1]. Available from: https://browse.welchjhmi.edu/

15 /17


https://doi.org/10.1093/bioinformatics/btae163
https://doi.org/10.1093/bioinformatics/btae163
https://doi.org/10.1038/s41746-023-00970-0
https://doi.org/10.1038/s41746-023-00970-0
https://doi.org/10.1093/bioinformatics/btae075
https://doi.org/10.1093/bioinformatics/btae075
https://doi.org/10.1001/jamanetworkopen.2024.40969
https://doi.org/10.1001/jamanetworkopen.2024.40969
https://doi.org/10.1001/jamanetworkopen.2024.0357
https://doi.org/10.1001/jamanetworkopen.2024.0357
https://doi.org/10.1093/jamia/ocae287
https://doi.org/10.1093/jamia/ocae287
https://doi.org/10.1001/jama.2024.0555
https://doi.org/10.1371/journal.pdig.0000417
https://doi.org/10.1371/journal.pdig.0000417
https://doi.org/10.1038/s41746-023-00879-8
https://doi.org/10.1038/s41746-023-00879-8
https://doi.org/10.1101/2024.04.05.24305411
https://doi.org/10.1101/2024.04.05.24305411
https://doi.org/10.18653/v1/2024.findings-emnlp.726
https://doi.org/10.18653/v1/2024.findings-emnlp.726
https://blogs.microsoft.com/blog/2023/08/22/microsoft-and-epic-expand-ai-collaboration-to-accelerate-generative-ais-impact-in-healthcare-addressing-the-industrys-most-pressing-needs/
https://blogs.microsoft.com/blog/2023/08/22/microsoft-and-epic-expand-ai-collaboration-to-accelerate-generative-ais-impact-in-healthcare-addressing-the-industrys-most-pressing-needs/
https://blogs.microsoft.com/blog/2023/08/22/microsoft-and-epic-expand-ai-collaboration-to-accelerate-generative-ais-impact-in-healthcare-addressing-the-industrys-most-pressing-needs/
https://blogs.microsoft.com/blog/2023/08/22/microsoft-and-epic-expand-ai-collaboration-to-accelerate-generative-ais-impact-in-healthcare-addressing-the-industrys-most-pressing-needs/
https://doi.org/10.1016/j.ijrobp.2023.11.012
https://doi.org/10.1016/j.ijrobp.2023.11.012
https://browse.welch.jhmi.edu/EBM/EBM_EvidenceGrading

em)

The Ewha Medical Journal

39.

41.

42.

43.

EBM/EBM_EvidenceGrading

Guyatt GH, Oxman AD, Kunz R, Vist GE, Falck-Ytter Y,
Schunemann HJ; GRADE Working Group. What is “quality of
evidence” and why is it important to clinicians?. BMJ 2008;336:
995-998. https://doi.org/10.1136/bm;j.39490.551019.BE

. Huo B, Cacciamani GE, Collins GS, McKechnie T, Lee Y,

Guyatt G. Reporting standards for the use of large language
model-linked chatbots for health advice. Nat Med 2023;29:
2988. https://doi.org/10.1038/541591-023-02656-2
Cacciamani GE, Collins GS, Gill IS. ChatGPT: standard report-
ing guidelines for responsible use. Nature 2023;618:238.
https://doi.org/10.1038/d41586-023-01853-w

El Mikati IK, Khabsa J, Harb T, Khamis M, Agarwal A, Par-
do-Hernandez H, Farran S, Khamis AM, El Zein O, El-Khoury
R, Schitnemann HJ, Akl EA, Alonso-Coello P, Alper BS, Amer
YS, Arayssi T, Barker JM, Bouakl I, Boutron I, Brignardello-Pe-
tersen R, Carandang K, Chang S, Chen Y, Cuker A, El-Jardali F,
Florez I, Ford N, Grove J, Guyatt GH, Hazlewood GS, Kredo T,
Lamontagne F, Langendam MW, Lewin S, Macdonald H, Mc-
Farlane E, Meerpohl J, Munn Z, Murad MH, Mustafa RA, Neu-
mann I, Nieuwlaat R, Nowak A, Pardo JP, Qaseem A, Rada G,
Righini M, Rochwerg B, Rojas-Reyes MX, Siegal D, Siemieniuk
R, Singh JA, Skoetz N, Sultan S, Synnot A, Tugwell P, Turner A,
Turner T, Venkatachalam S, Welch V, Wiercioch W. A frame-
work for the development of living practice guidelines in health
care. Ann Intern Med 2022;175:1154-1160. https://doi.org/10.
7326/M22-0514

Cochrane Community. Living systematic reviews [Internet].
Cochrane [cited 2024 Jun 1]. Available from: https://commu-
nity.cochrane.org/review-development/resources/living-sys-

tematic-reviews

44. Akl EA, Meerpohl J]J, Elliott J, Kahale LA, Schiinemann H]J.

4S.

46.

Living systematic reviews: 4. Living guideline recommenda-
tions. J Clin Epidemiol 2017;91:47-53. https://doi.org/10.
1016/jjclinepi.2017.08.009

Fraile Navarro D, Cheyne S, Hill K, McFarlane E, Morgan RL,
Murad MH, Mustafa RA, Sultan S, Tunnicliffe DJ, Vogel JP,
White H, Turner T. Methods for living guidelines: early guid-
ance based on practical experience. Paper S: decisions on meth-
ods for evidence synthesis and recommendation development
for living guidelines. J Clin Epidemiol 2023;155:118-128.
https://doi.org/10.1016/jjclinepi.2022.12.022

Bedoya AD, Economou-Zavlanos NJ, Goldstein BA, Young A,
Jelovsek JE, O’Brien C, Parrish AB, Elengold S, Lytle K, Balu S,

e-emj.org

47.

48.

49.

50.

S1.

S2.

S3.

Huang E, Poon EG, Pencina MJ. A framework for the oversight
and local deployment of safe and high-quality prediction mod-
els. ] Am Med Inform Assoc 2022;29:1631-1636. https://doi.
org/10.1093/jamia/ocac078

Omiye JA, Gui H, Rezaei SJ, Zou J, Daneshjou R. Large lan-
guage models in medicine: the potentials and pitfalls : a narra-
tive review. Ann Intern Med 2024;177:210-220. https://doi.
org/10.7326/M23-2772

Chen S, Gallifant J, Gao M, Moreira P, Munch N, Muthukku-
mar A, Rajan A, Kolluri ], Fiske A, Hastings J, Aerts H, Anthony
B, Celi LA, La Cava WG, Bitterman DS. Cross-care: assessing
the healthcare implications of pre-training data on language
model bias. Adv Neural Inf Process Syst 2024;37:23756-23795.
Hansen LH, Andersen N, Gallifant J, McCoy LG, Stone JK,
Izath N, Aguirre-Jerez M, Bitterman DS, Gichoya J, Celi LA.
Seeds of stereotypes: a large-scale textual analysis of race and
gender associations with diseases in online sources. arXiv [Pre-
print] 2024 May 8. https://doi.org/10.48550/arXiv.2405.
05049

Biderman S, Schoelkopf H, Anthony QG, Bradley H, O’Brien
K, Hallahan E, Khan MA, Purohit S, Prashanth US, Raff E,
Skowron A, Sutawika L, Van Der Wal O. Pythia: a suite for ana-
lyzing large language models across training and scaling. Pro-
ceedings of the 40th International Conference on Machine
Learning; 2023 Jul 23-29; Honolulu, USA. PMLR; 2023.
Bowman SR, Hyun J, Perez E, Chen E, Pettit C, Heiner S, Lu-
kosiute K, Askell A, Jones A, Chen A, Goldie A, Mirhoseini A,
McKinnon C, Olah C, Amodei D, Amodei D, Drain D, Li D,
Tran-Johnson E, Kernion J, Kerr ], Mueller J, Ladish J, Landau J,
Ndousse K, Lovitt L, Elhage N, Schiefer N, Joseph N, Mercado
N, DasSarma N, Larson R, McCandlish S, Kundu S, Scott John-
ston, Kravec S, El Showk S, Fort S, Telleen-Lawton T, Brown T,
Henighan T, Hume T, Bai Y, Hatfield-Dodds Z, Mann B, Ka-
plan ]. Measuring progress on scalable oversight for large lan-
guage models. arXiv [Preprint] 2022 Nov 11. https://doi.org/
10.48550/arXiv.2211.03540

McAleese N, Pokorny RM, Uribe JF, Nitishinskaya E, Trebacz
M, Leike J. LLM critics help catch LLM bugs. arXiv [Preprint]
2024 Jun 28. https://doi.org/10.48550/arXiv.2407.00215
Burns C, Izmailov B, Kirchner JH, Baker B, Gao L, Aschenbren-
ner L, ChenY, Ecoffet A, Joglekar M, Leike J, Sutskever I. Weak-
to-strong generalization: eliciting strong capabilities with weak
supervision. arXiv [Preprint] 2023 Dec 14. https://doi.org/10.
48550/arXiv.2312.09390

16 /17


https://browse.welch.jhmi.edu/EBM/EBM_EvidenceGrading
https://doi.org/10.1136/bmj.39490.551019.BE
https://doi.org/10.1038/s41591-023-02656-2
https://doi.org/10.1038/d41586-023-01853-w
https://doi.org/10.7326/M22-0514
https://doi.org/10.7326/M22-0514
https://community.cochrane.org/review-development/resources/living-systematic-reviews
https://community.cochrane.org/review-development/resources/living-systematic-reviews
https://community.cochrane.org/review-development/resources/living-systematic-reviews
https://doi.org/10.1016/j.jclinepi.2017.08.009
https://doi.org/10.1016/j.jclinepi.2017.08.009
https://doi.org/10.1016/j.jclinepi.2022.12.022
https://doi.org/10.1093/jamia/ocac078
https://doi.org/10.1093/jamia/ocac078
https://doi.org/10.7326/M23-2772
https://doi.org/10.7326/M23-2772
https://www.ncbi.nlm.nih.gov/pubmed/40313683
https://www.ncbi.nlm.nih.gov/pubmed/40313683
https://www.ncbi.nlm.nih.gov/pubmed/40313683
https://www.ncbi.nlm.nih.gov/pubmed/40313683
https://www.ncbi.nlm.nih.gov/pubmed/40313683
https://doi.org/10.48550/arXiv.2405.05049
https://doi.org/10.48550/arXiv.2405.05049
https://doi.org/10.48550/arXiv.2211.03540
https://doi.org/10.48550/arXiv.2211.03540
https://doi.org/10.48550/arXiv.2407.00215
https://doi.org/10.48550/arXiv.2312.09390
https://doi.org/10.48550/arXiv.2312.09390

em)

The Ewha Medical Journal

S4.

SS.

Se.

57.

S8.

Chen S, LiY, Lu S, Van H, Aerts HJ, Savova GK, Bitterman DS.
Evaluating the ChatGPT family of models for biomedical rea-
soning and classification. ] Am Med Inform Assoc 2024;31:
940-948. https://doi.org/10.1093/jamia/ocad256

Chen S, Kann BH, Foote MB, Aerts HJ, Savova GK, Mak RH,
Bitterman DS. Use of artificial intelligence chatbots for cancer
treatment information. JAMA Oncol 2023;9:1459-1462.
https://doi.org/10.1001/jamaoncol.2023.2954

Lu MY, Chen B, Williamson DF, Chen RJ, Liang I, Ding T, Jau-
me G, Odintsov I, Le LP, Gerber G, Parwani AV, Zhang A,
Mahmood F. A visual-language foundation model for computa-
tional pathology. Nat Med 2024;30:863-874. https://doi.
org/10.1038/s41591-024-02856-4

Kocak B, Akinci D’Antonoli T, Mercaldo N, Alberich-Bayarri A,
Baessler B, Ambrosini I, Andreychenko AE, Bakas S, Beets-Tan
RG, Bressem K, Buvat I, Cannella R, Cappellini LA, Cavallo
AU, ChepelevLL, Chu LC, Demircioglu A, deSouza NM, Diet-
zel M, Fanni SC, Fedorov A, Fournier LS, Giannini V, Girometti
R, Groot Lipman KB, Kalarakis G, Kelly BS, Klontzas ME, Koh
DM, Kotter E, Lee HY, Maas M, Marti-Bonmati L, Muller H,
Obuchowski N, Orlhac F, Papanikolaou N, Petrash E, Pfaehler
E, Pinto Dos Santos D, Ponsiglione A, Sabater S, Sardanelli F,
Seebock P, Sijtsema NM, Stanzione A, Traverso A, Ugga L, Val-
lieres M, van Dijk LV, van Griethuysen JJ, van Hamersvelt RW,
van Ooijen P, Vernuccio F, Wang A, Williams S, Witowski J,
Zhang Z, Zwanenburg A, Cuocolo R. METhodological Radio-
mICs Score (METRICS): a quality scoring tool for radiomics
research endorsed by EuSoMIL. Insights Imaging 2024;15:8.
https://doi.org/10.1186/s13244-023-01572-w

Lambin P, Leijenaar RT, Deist TM, Peerlings J, de Jong EE, van
Timmeren J, Sanduleanu S, Larue RT, Even AJ, Jochems A, van

e-emj.org

59.

60.

61.

62.

63.

64.

Wijk Y, Woodruff H, van Soest ], Lustberg T, Roelofs E, van El-
mpt W, Dekker A, Mottaghy FM, Wildberger JE, Walsh S. Ra-
diomics: the bridge between medical imaging and personalized
medicine. Nat Rev Clin Oncol 2017;14:749-762. https://doi.
org/10.1038/nrclinonc.2017.141

Shah NH, Halamka JD, Saria S, Pencina M, Tazbaz T, Tripathi
M, Callahan A, Hildahl H, Anderson B. A nationwide network
of health ai assurance laboratories. JAMA 2024;331:245-249.
https://doi.org/10.1001 /jama.2023.26930

Diaz N. Epic releases Al validation suite [Internet]. Becker’s
Hospital Review; 2024 [cited 2024 May 23]. Available from:
https://www.beckershospitalreview.com/ehrs/epic-releas-
es-ai-validation-suite.html

Epic-open-source/seismometer [Internet]. GitHub; 2024 [cit-
ed 2024 May 23]. Available from: https://github.com/epic-
open-source/seismometer

National Institute of Standards and Technology (NIST). U.S.
Artificial Intelligence Safety Institute [Internet]. NIST; 2023
[cited 2024 May 23]. Available from: https://www.nist.gov/aisi
Federal Register. Health data, technology, and interoperability:
certification program updates, algorithm transparency, and in-
formation sharing [Internet]. Federal Register; 2024 [cited
2024 May 23]. Available from: https://www.federalregister.
gov/documents/2024/01/09/2023-28857 /health-data-tech-
nology-and-interoperability-certification-program-updates-al-
gorithm-transparency-and

EU Artificial Intelligence Act. The AI Act Explorer [Internet].
EU Artificial Intelligence Act; 2024 [cited 2024 May 23]. Avail-
able from: [cited 2024 May 23]. Available from: https://artifici-
alintelligenceact.eu/ai-act-explorer/

17 /17


https://doi.org/10.1093/jamia/ocad256
https://doi.org/10.1001/jamaoncol.2023.2954
https://doi.org/10.1038/s41591-024-02856-4
https://doi.org/10.1038/s41591-024-02856-4
https://doi.org/10.1186/s13244-023-01572-w
https://doi.org/10.1038/nrclinonc.2017.141
https://doi.org/10.1038/nrclinonc.2017.141
https://doi.org/10.1001/jama.2023.26930
https://www.beckershospitalreview.com/ehrs/epic-releases-ai-validation-suite.html
https://www.beckershospitalreview.com/ehrs/epic-releases-ai-validation-suite.html
https://github.com/epic-open-source/seismometer
https://github.com/epic-open-source/seismometer
https://www.nist.gov/aisi
https://www.federalregister.gov/documents/2024/01/09/2023-28857/health-data-technology-and-interoperability-certification-program-updates-algorithm-transparency-and
https://www.federalregister.gov/documents/2024/01/09/2023-28857/health-data-technology-and-interoperability-certification-program-updates-algorithm-transparency-and
https://www.federalregister.gov/documents/2024/01/09/2023-28857/health-data-technology-and-interoperability-certification-program-updates-algorithm-transparency-and
https://www.federalregister.gov/documents/2024/01/09/2023-28857/health-data-technology-and-interoperability-certification-program-updates-algorithm-transparency-and
https://artificialintelligenceact.eu/ai-act-explorer/
https://artificialintelligenceact.eu/ai-act-explorer/

	요약
	서론
	TRIPOD-LLM의 필요성
	방법
	윤리 선언
	후보 항목 목록 도출
	패널 모집
	델파이 과정
	1차 참여자
	합의 회의
	TRIPOD-LLM 지침
	생명력 있는(living) 문서로서의 TRIPOD-LLM 지침
	고찰
	결론
	온라인 콘텐츠
	Additional information
	ORCID
	Authors’ contributions
	Conflict of interest
	Funding
	Data availability
	Acknowledgments
	Supplementary materials
	References

