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How can GPT be applied to empower the physical and mental health of high school students

JIANG Weipeng', YANG Dawei'**, BAT Chunxue'>*"
1. Department of Pulmonary and Critical Care Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Shanghai Respiratory Research Institution, Shanghai 200032, China
3. Shanghai Engineer & Technology Research Center of Internet of Things for Respiratory Medicine, Shanghai 200032, China
[Abstract] Safeguarding the physical and mental health of senior secondary students is the cornerstone of all-round
development, which has a profound impact on learning effectiveness, mindset shaping and future life trajectory. However, there are
many challenges, such as high academic pressure, lack of sleep, lack of exercise, and weak psychological care. To solve this dilemma,
GPT technology came into being, with its powerful natural language processing capabilities to help. GPT can collect physical and
mental health data such as students’ sleep, diet, exercise, and academic stress to achieve accurate fine—tuning of personalized
guidance, making suggestions more intimate and practical. At the same time, a convenient dialogue interface is built so that students
can interact with GPT at any time and enjoy instant feedback and long—term companionship. In the face of potential risks, GPT can
quickly warn and propose intervention suggestions to protect students’ mental health. At the psycho—educational level, GPT acts as an
intelligent dialogue partner, providing students with emotional comfort, professional advice and resource links. It can also generate a
variety of educational materials to meet the differentiated needs of students and improve self-adjustment through interactive
applications. In psychological counseling, GPT is a powerful assistant, from the initial screening of psychological problems to the
guidance of help, to the assistance of counseling, and the monitoring of social media to identify crises, to protect the mental health of
students in an all-round way. Home—-school cooperation is also indispensable. GPT serves as a bridge to generate mental health
education content for parents, promote home-school co—education, and jointly protect students’ physical and mental health. Of course,

GPT applications also face challenges such as data privacy and information accuracy, so it is necessary to strengthen data protection,
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integrate expert wisdom to ensure that the information is correct, and continuously optimize guidance strategies. To give full play to the

effectiveness of GPT, educators, technology developers, parents and all sectors of society need to work together to explore and ensure

that technological progress and humanistic care are equally important, to protect the physical and mental health of students.

[Key Words] generative pre—trained transformer; artificial intelligence; high school students; physical and mental health
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Research progress and prospects of AI+ empowering chest X-ray and CT in the diagnosis and treatment of lung diseases

YE Xiaodan', BAI Chunxue***
1. Department of Radiology, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Pulmonary and Critical Care Medicine, Zhongshan Hospital, Fudan University, Shanghai Respiratory Research
Institution, Shanghai Engineer & Technology Research Center of Internet of Things for Respiratory Medicine, Shanghai 200032, China
[Abstract] Lung diseases have long been at the forefront of global mortality and disability, although chest X—ray and CT are the
basic entrances for screening, diagnosis and follow—up, they are exposed to limitations such as miss diagnosis, misdiagnosis and
insufficient quantification under high load and complex disease spectrum. The rise of deep learning, radiomics, and multimodal large
models has made Artificial Intelligence (AT) a key driving force for chest images to move from "reading tools" to "system engineering".
Al has significantly improved detection, segmentation, phenotypic quantification, and risk prediction capabilities in multi-spectrum
tasks such as lung nodules/lung cancer, tuberculosis, pneumonia, interstitial lung disease (ILD), chronic obstructive pulmonary disease
(COPD), small airways, and pulmonary vascular diseases, and has stabilized key indicators such as doubling time, fibrosis burden, and
airway remodeling, becoming an important technical basis for the implementation of Fleischner, American College of Chest Physicians
(ACCP), and China guidelines. In prevention and screening, Al supports the identification of high—risk groups, large—scale chest X-ray
screening, LDCT risk stratification, and early detection of subclinical abnormalities such as ILA and small airway disease, which can
be combined with health management, digital twins, and metaverse platforms to build a forward—moving defense line intervention
model. Physicians and patients generate structured reports, provide "guide online" decision support, and output differentiated
explanations by using imaging diagnostic models and medical GPTs. Al also empowers radiotherapy planning, preoperative navigation,
treatment response prediction, and lung function estimation, promoting image—function integration and individualized long—term

management for treatment and follow—up. In the future, it will focus on the construction of general chest imaging large models, the deep
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integration of 5P medicine, the construction of federated learning and global collaborative data networks, and move from "intelligent

imaging links" to the whole course of the disease system project that connects "hospital-community—family—cloud-metaverse", so that

chest X-ray and CT will become the key infrastructure of the digital respiratory health ecosystem.

[Key Words]

Al; Lung cancer screening; radiomics and multimodal foundation models; quantitative phenotyping of ILD and

COPD; digital twin and metaverse medicine; medical GPT and intelligent decision support
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Research progress and prospects of AI+ weight control
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1. Department of Endocrinology, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Pulmonary and Critical Care Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China
3. Shanghai Respiratory Research Institution, Shanghai 200032, China
4. Shanghai Engineer & Technology Research Center of Internet of Things for Respiratory Medicine, Shanghai 200032, China
[Abstract] Obesity/overweight has become a complex metabolic disease involving multiple systems, and the traditional model
of relying on outpatient follow—up and short—term weight loss is difficult to solve the problems of insufficient prediction, extensive
intervention, poor adherence and unequal resources. In recent years, artificial intelligence (AI/ML), large language models (LLM/GPT),
Internet of Things (IoT), metaverse and digital humans have been introduced into the whole chain of weight management: in the
prevention stage, multimodal risk models and wearable devices achieve early identification and behavior warning of high-risk groups,
and metaverse scenarios improve health education and participation; In the diagnostic stage, Al supports obesity phenotype
reconstruction, automatic body composition analysis, and complication “red light signal” recognition, promoting weight control from
“BMI—-centric” to “phenotype and complication—centric”’; In the treatment and rehabilitation stage, Al-assisted accurate benefit
prediction of weight loss drugs such as GLP-1, personalized push of digital therapy and behavioral coaching, full-process risk
assessment of metabolic surgery, and promotion of functional recovery and anti—obesity through VR/GDTx and digital twins. At the
management level, a comprehensive platform based on cloud—edge—end architecture and embedded with SP medical concepts has been
formed, and medical GPT/BAIMGPT connects doctors, patients and managers as a “weight loss digital human expert”. The main
challenges include data quality and generalization, fairness and privacy protection, clinical process and payment model adaptation, and
GPT security regulation. Looking forward to the future, the deep integration of Al, digital twins, and the metaverse is expected to
achieve systematic improvement from simple “weight loss” to “metabolic health and self-management ability”.

[Key Words] weight control; Al; Internet of Things; medical GPT; metaverse

[(KFEH] 2025-12-08 [#ZH#] 2025-12-24
[MEE®N] FE#. E-mail: chen.yingd@zs—hospital.sh.cn
“i A5 E# (Corresponding author). Tel: 021-64041990, E-mail: bai.chunxue@zs—hospital.sh.cn



18 Metaverse in Medicine, 2025,Vol. 2, No. 4 JUFRE2E 2025 4F 12 A5 2 &5 4 1)

JIC R/ R B 2 A Ay i E L AT B AR T
RN R Z —  HfEH I R dE bR, e — 2K
B2 K0 i i 5 AR B SR 2 RGO
PR , 5 2 BUBE PRI 20 bk ok A B8 Ak P 00 1L 4
J# L OSA NAFLD/ MAFLD | £ % 53 5 25 5 fiE J £ il
i g S e B o A RO i XURE B BAT LA
2B D7 AN ) 25 5 T 10 R G X, T ok
TR LA AR 3 — M M — AR B T A B oK
— AR H AR 5 A2 e LD S AR L
T DA A AP AT e A AHE” PP R XU
TE R BN AS 2 7 (9 45 K PR A5 L= L) BMI B —
SR W FN D TRl P S E RN U e W R B N
77 GO EDIRS IR R R S SR EN R, R
RIS T i G B A i i e S QR A
X T ' OME LA S AT K O AR N TR R S R
PR RIFAFE S ME LR 5 SR .0 BT 5 R
Oy AR YO T M X R) R 55 BT AR 2% . TR
5=l A (1 I 6 2 2 NS 2 17 N N R |
TN 22 5 B RN 2 SR AT, A I PR A A
LAY A% O A

TEIX — SR, AL+ TE R 30 I R 7 3 1 &
1 DG B B Al B TH A7 o T S AR SRR S 46 T
N, N A 8E (artificial intelligence , Al) VRIE S A
(large language model , LLM) | 1 % 8 15 5 Ji 4 1K )
(Internet of Things, [oT) , LA K ICF 1 S8 F AF AR,
TEAE XU T30 — 4 v 7 B — A AR AR 7 — A2
— KN B A, RGP I R
AI/FL %% %% 2J (machine learning , ML) T HE A R
I AR e A T S R R R AR 2 IR
T T4 AL I R T 5 7 P A 1 2 AR S A
s LLM/AE il =6 )l 25 5L e o (generative pre—
trained transformer, GPT) %5 & = 22 MR K, o] 7E Ry
PR KT S A S A A T 4 A0 EIE
B AR P HAT 5 ToT 2810 SR E 1 3l | B R
SRR, TR 3 25 UK PPl 5 T 50E 067 19 B g
JE” U T S B ANGE i iR X R TR
S HESKIMRRRE ", BIERN s —il
— it — R AL AT+ A BRSO 5P B A TR JIE R 45
1) 2R G A 7 1 25 5 LAl

5P B2y AL+ 5 R HE 4R 1 b i A (B HE
R FETI (predictive ) 2 T, 22 A5 A5 AR 7Y ] 1/ B P
VEAG E e B2 T e XU , Ry A 07 A 55 5 D T 2 42
@Eiﬂﬁﬁiﬁ;Tff’ﬁ@i(preventive))%ﬁ,%Tm&/ﬁﬁj\
JZ2 89 A4 1% 7 A Ak 5 B 25 W) WA A R T A
1E AT S 5 78 N AR AE (personalized ) J2 1 , 45 & FE [

PR R A7 o 50 BRRAE , w] B B kR s
g Y S5 EFIT IR A A £ S 5 (participatory ) )2
I, GPT 587 N LA A R F/E N A2 B 5, 8 0
SBE XTI 5IGTT AR R B 5 R AR T e
(E(preclsloﬂ)%ﬁ,1%%Eiﬂﬁﬁf&5f#éii}j
S AL WA T U MG, S92 3B P ™

TEIX — BAHER b, HF 2 B A e
R B B A )17 S BAIMGPT H 4, 5
L MIoT+AR/VR+E07 N % G HE AR BT R At
W I, B GPT AP — T H i 2
TSP RFEAN WMERTF ALK B my
AE I R A RS 5 A AL+ P (A
KIZEE BIe 5 HEREE A IF ARG R 288 T 1
B 2Wr RYT R S R RGARE

1 A+ BT : A AN BB 53 R B ML “ B F &
EARET”

1.1 58E AL G 5 ARy B 1E 5P K #HE
b, Z RIS AT RURS: T 00 2 8 R B 45 ek 3l g
X7 B o) RS T A . E AR
FE 5 245 KK SR KB SRS, UL
WA HESFEERE S SUEHNER, T E ML/
TR 2] B AE L 3E 9 DR 5 AR N R T 2
A TR0 R B O R i AR o 2025 AF RS LR A B
RGN iz Bl R ALC BURRTE ) AT AR A
JLEEREREIN AUC 25 0.80, 8 5 08 1% Go KUK
Wor. [, 256G GIS 5B 5 5ds , AL nl A= i
T G NE e XU #8717 o B ) Rk B AT A
U i R o i A 4 TR R Ak, R R OREBE 5 3l T
B S ECR IR AUKIE . LI Z 2R 2 REAR
AR ) 1o G AN, R 7 v 1 X 8, A I SRS v
Bl 2 SE il . SP WSS SR 1% AT S Predictive”
BIAZ D INT , IF EAE R 55 “ Preventive” .

1.2 LT TFREXELEHFHALELE /7428 ToT A
SF BB B R RE B B 45 EL A i BB LS AT
Bl HIRE ST o R RE TR VR AR E AT R AR R
JRE B il 5 App P W4 IR a3 S Bk b
ARV BEIRZS M S R (FE ML, X
WIS AR R 2 Ak A AT B AR I RO B S, dn AR
Y R B S N7 Al 151 11 SO T 7 N
SE7200 DT AE R Z WU A v O R . R
Gi L5 R IR HE R, mHealth 5 1] 25 s 4 Bh T 75U n] 451 21
oA 1~3 kg DB, HLACR 500 P RE 52 1 AH G2
E—2 W Ak 2% > (RL) 5 , RS RERR 38 71 7 R 15t
Bl A VA R HE R A A R SRR R 577, (A A



JCTFRER 2025 4F 12 A 2 55 4] Metaverse in Medicine, 2025,Vol. 2, No. 4 19

FECHET iR T 1 loT+AL UL B — &S T
A7 R B 55 XU 3E B 3 2 Ty A &%, i AR HOH
iz,

13 AFHEEXKFT SR EFLLTR T AWM
B b, RN AR PR O R U AT i
AR B2 o IR e LU B on T E
SCH T BEST 1T VAR/VR 5 807 A B 14 B e
23 (], 9 ) PR AR AR 20F 5 17 0 s e
e BE A GPT AR W E R T AN R
T Mg AU JEE s 38 s A o] Be) 527 SR bR 45 RS RE R B
Al 5 75 Mg DL {E B 37 57 b AR i K BE A L 1 L 48 = A
A5 PURHIIZR , Jf 52 i St 3 1 ot i 5 22 4 30 Bt
TR 2R g 5t A T 4 A T A0 B
RBEAE S IRBE A2 ISP LA A U TS
B NBERIAAR S (participatory ) TREELIFAR
AR PR AT R SRR FLRBFTNE
ML (personalized ) o PR L, Al+ K A8 191 Bl & AL
S UG A T o i 52 KU B 13 O WS L AT R
T Ber A6 5 Ak I 7 OF A R i =2 W SR
JrBrB.

2 AT+ WEEDHT

21 AIRFHWEMEARIRINYE 2% EHFF4F Al
TEAE 2 T o B A% 0 B, 1 51 MR B0 78 X6 9 5 o
PRI FRT AT AR RO BMI/IE [ 1) 43 )22 7 X A
5 0 A, A0 TC U AR R I AR AN
e 5 7R Rt < JL /0 S o 45 O e 2R U3 i 3 Sk 3R
RUTE G Wi 43 A LR B AR AE 7K 7 S AR XU | 22
SE K 53 AN I 5 B A B AT 40 A I L i Y
B IR AL A 2 LR A AR A AL, A B T IR RE
HIVAYT T B . AUML RERE & 52060 46545 O
Jiti T i B B WS (& OSA) L0 BRI BF Ko k14 22 3%
PRI ZR it el AR W 2 5 A7 Ry SR B Bl i) 22 4 3R 80 1)
2, 55 N IE R 0 AR 25 R 1D TR LR AE - O AR
R fE R AL, DL RAMAR R AR B IR 25 W) A G A AT
SRy - L H R

X— BB C R AR R, AFE JOMES
2025 .ADA 2025 5 ACC/AHA/TOS 1E N Y £ [E $5 7
ysm s, DL BML Ay Huty " 1 < LU RiE 5 £
HE R A Rt T IS Y T RERD 2T AL R 2 A
B R 455 o AT i B ) SR AL S5 4 A Bl T PR LB
T A FI W7 BR AT 2 AR S MR VEAL L R R IR
J7 BE o LA
22 HHEBRR>G AL ALIE AR
W A TR AR o 1 A B k. 1848 CT/MRI

43 E0 B8 17 5 U PR AR R e N T 44, X DA BASE £k
J7o WREEAE N A sh AR E SO BERR T LR T R
1RSIV o =S S ) A | A Y 9 S AW 1)
A - 38 B Ab 7 " HE AL TE T IR, JE T 3D sk
5 ZESANTE Y TR AR 8o PRAL B AL L, R
12 5 REE Y 5o R A nl iR i 56 5 L gty 3k
25 AR AR TR %

EE M, YR AL SIGRE ARG G, AT
P g AR B 43— — O il A B S AR S . 9
oA JUE i 7 AR R AT 5 i B 2% BT 46 48 .NAFLD/NASH
JRURS: P43 2 B R348 i (VOamax) [ BB T
SO (1 ARG B AR I S S Bl U ST ROTA
ERIT A R BRI R AL L 2k, (812 W7 R 25 5 hiKS 4
GIBiER 738
23 AlRFEHAMEALITEST S HEF LR Al
(9 565 = A1 W7 i (B 7E 58 T 6) /85 & I & 0 1 4001
e J1 . NLP R ol B 2h 4589 1k B % D7, 31031
OSA .NAFLD/NASH ,T2DM .0 % AR K 358 40 ik Jgd
S fa bR A IR B R BT B 5 A
T A A L, AT T RE A B2 25 BB XURS: | DA T

EILESEHDERRT Zee U EZE ., L
B RE k48 B o R A KA B R S L R 2K R
HA2m CH R B AR % 228008 AT A . Al
T H AT 2 R 5 LB 112 A 8l 58 B0 0
o RS FUE A R W T R T O
0 A i R R L E AT AT

ZEAORF R AL IS WA 1 v U SR A AR
WY 5 I R E M 4 R T IR RS W R E ST
B M SP E2= A, otk 5 T precision 5
predictive : BE L F 0000 ST A, Wiki2 Wi 404k, b s
ZERAIB YT B ARG K

3 Al+ WKBEIRTT FAE IR IT

AT BERTEEE Gl ANEREIG T, 1 D A A0 228 56
AR BRI DL SR AR R 3B AL TR DL B — R —
7 AU RS T T TAE SR . A 25 BT
HERWFR=AZ R ATWER, IFiE—2
VLB EE 2% GPT WY&l g 1 o
3.1 GLP-1 B#H — K%M BAu Al ERE K
B WHO GLP-1 8 ¥ . AGA 157 . JOMES 2025 &
ACC & F IR §8 ), GLP-1RA | GIP/GLP-1 &
GLP-1/GCGR XL {2 2 7 & 1 R il A B FE VR T
T, [FlAf GLP-1/GIP/GCGR Yy £ T sh F 2 25 91 1Y
fIF J WA 5 M 1 A i 5 L3 49 7 Rk T AR T e AR



etaverse in Medicine, ,Vol. 2, No. TCTH R E E 4l
20 M in Medici 2025,Vol. 2, No. 4 WEH 20254F 12 A4 2 &4 4 11

FE R e 5 A0 1B 45 SR BB T BB A AE 1 25 ) A
DRV A E , LA K S8 i 4, 71 LA GRADE TE#8
SRR MRAE 20 R UE PR 2 RCT 5T
7~ Semaglutide ( 7 4% & JIK ) 2.4 mg | Tirzepatide (5
JRIAIR) 10 mg/15 mg 76 B AR Al S 12%~20%
TR R, I R B 0 B 3R 2R .

AT (A% 0 STBRAE T 9530 NG DCHL” . ML A A
AIZ5 4 BMI MR 2 AR IS 38t % diic AT 0 RRAE
B S5 25 ¥, T 245 9 I 1 AR R R DRI B 45 2
Jr B RERE S R W) vs TR vs AL TE 5 R
PR AL TR

FHE, <8375 GLP-1 Pp [R5 BB 5E 45 Y, 1k
RGP iE R B ST AR, AL
JRE B ERIG L  A I] 55 08 bR 9 S) 2B BT T L,
PR AR IR S5 F AL R A B4R R o 7R R A
I H 2GR IT AR 2 I A A
32 KFEFEDI)S ALFH#%  DTx L5 M
DA T A A7 S B A Ak o W I AT S B A A TR
P, 23 RCT ©on, 5T App [ DTx Al 7£ 6~12 4~
RN 2~5 kg WE , IR UCH IR ETT R 5 0 B
Al H zanadio 78 3 SE B 5T ok al
2y 7%~8% {4 T T B ; DEMETRA i 35 /R fiff
R > 40% F 355 B 3 ; Lifeness 768 B K

TPomscE T B AR . RELRTIEN AT WA
SRR R T 30 T TR

AT/GPT FJin A DTx PN 258 4 25 7 3 ] “ OR
w37 @ BN A Bk AR B R IR AR R
i 5@ %GR GPT (40 BE 24 GPT i 8 #5151 ) i1
B 25 M E R S B AR R A, IR HER CBT KUK 5
P Q) wR Ak 2E S AR P AT o Sh AR Ak %
W B R B A A AR IS axX — A DA e A
T W A LSRN (AT hy A o LR SR
33 KRR EF R Al 2REHY  CHFER]
2 v EE A P B EE AR O R E R R R
AL IEEFAR @ St b S HF . AR Er, ML A
AR AR IE RS 5 i B ACIPIR A O R S
M2 SR A AR i, WO F R KT AR T R
SO R 95 % fiff k2%, (o PR 5 T AR i B3 i AR 22 50
ARG, AL 5 ToT WA A8 1 U Rl 17 1A &, 2 R &
M kBl SHEERPMERAR EMNH
RN BN S S ) B = 1 NS i el TN 3
“HTRE R PRI R S i 5 R A
34 EFGPT:BERFAFTROEARAZELN 1F
CEREEHTR A AR BE A GPT B A ]
B AT ISR AT 7] % 9 5 B BT AR AR A AT
BT PR = KA R D,

x1 EFGPTEABEHFAETR "IN AKE

e

I E N

G IEAL 7 i [7]

i

A WHO . AGA \ADA 545 1 5 A 11 B{ 4%, #% GRADE TEHE A= 2 8 (Rl i 528 . AR,

4

FEL MDT Bl 3G L2 R W, A RS MR IR YT R, 3 DAR AR 15 T 0 245 56 Bk ]
AMEAIRTT LRI JE T 2% AL S ToT Bl , 5835 2 6 & 25 VB 7 Gz 3 MRS 0 B SR 2R 5 T 5 .

5P WA, AT B AR B personalized 5
precision: AT #1785 fE W I 55 1 1) P 3, = 2% GPT
W 52 Fe J7 S 5l FE AR T B LT PRA T LT IR R Y
PEA BS54 2 A8 B B A

4 Al+ HEERE

3 A2 B B3 ) A 0o AN SR e SR, A
T2 oA 2 RS B R D) BE I R AR XU
AL ToT 5 70 5 17 B AR AH e 52 87 B ARt 32 W J 32
55 R WOBE T, e 1 S W AN Bl 2 R A RE IR
Fo A NE WM G2 B 5 L AT A B
=7 TH B R AL+ 4 S E .

4.1 B AR RN 54T h R KREIBEVBOR,
ZRCBFAEIE G 5 NN R R EE [ T R R
SN E SRS E R TT. AL R

AL T BE i SRR T A P R R A 4, O SRR
PR SRR ) A B R Bl 1 R BT R
PEERE 2 | SRR I B T I B AR A 5 B RO Y
E IS

BAWEML BERER G LRSS
R A5 A4 5, AT AT AR “ROCREAT IR, il ik
T B B BB Bl s sl B R T A
A am Al ) Bk gt — P SR T T Il me A,
AR T 401 56 12 5 25V B R AR 5 M R gl
H ORI, R PR e BN T

M EHAMER X — AL IR R AT
P AR AR R A R RN B D ) Y 4
S
42 AFHERILLEHATHEENAT TEBIIFERE
Jr i, AT 5 0T BRIz B AR J5 iy A 55 AT %



JCFHES 20254F 12 A8 2 4% 4 ] Metaverse in Medicine, 2025,Vol. 2, No. 4 21

HEVURMRI” o RS T T B AR VR/AR
AIA R 4 H SR LA 7 O S A T
SR RS B B 5 O A R B AR 1 XU, OF:
i AT BB I FE O DX R AT Ak L AR AR )
s o

N o el 8 N ) 5 N s ) B o A
S JIE R 7 B L PR a4 O R R R AR A A R
B R R R RF 2 ) o PR AL BT T I (GDTx) i B R
g3 Bk R 5 Ak z2 B B B TS SR N S R

TEIE G B v, B 2F GPT A R HE4UURRE & #0457,
AT 454 ToT B8 52 o IR 4852 sl by (880 5 B 4
) IR R K] | 2 AR K AT SR s, i R
02 F6 T N VKYE F6 4 T Sl vl B 1) 5 1 B
43 FEEMYEIEML ZFHRER ST BERS
I 12 995 SR I, R AR T SN IR A 1) LA
NS REdERr . WA PERERE i T B IR M it £
SR D A BN RE T B — MR &

AL AT R A CT/MRI R 853 \BIA 02 518 1 4%
22 B A5 A B ) UL L e e RS 4 LA
it R A B IR R by . Xt
T AN 2 B ) IRUBS: A v AHE L AL A SR PPAR L R 56
TR o7 ARSI OR AT . ToT J it il 4k
WA ARSI 7 BH 28 kA ) v] 1 3hid sl 25 i
SRR, Oy AL SR L% L It i R T Bk
SAEEEE, B RT R R R AT R

Al+ FRESCHLT MR E 45 2] D RE A AT
Sk el i B 32 B 48 T 10 4 B TG, R A R Rl
W AT R AT RS B . (BB EE 2 GPT /BN
BREH 1, R ARAT — A AT e R A i) B R
SAKAE T — T K A R R B e
HLlt

5 Al+ REEIE

it I PP R DA B B P 3 o U T 4 A i S
Wi fa R B B T IO S R e oK . AL
LoT 5807 NH AR iRt T = —30—ui " Py [A] 42
¥ AR B BRI S AL AT HES —F
— B AEIRR . AT TG4 5P v
HE2GPT = BT
50 =——skMAREM HE ALIKSNE 5K
20, AT AL B IRE R S =R A R
FR0 E B DR IS IR S5 T B

(1) iﬁﬁuﬁ(cloud) :%’ﬁgi+%:5}\ﬁ%5ﬂtp‘bo
= A Z WL EHR 0] 2R RS (25 S A
S I AT AL B AL O RERE B3 K i KU T 5 )
250 1F- AR PBCFTT B BUAR —ROR AL @A S TR
TR T[] B A N T 2R AR BA A
T AN [F] 56 B 7 5~10 4F N B[R 5 2 B 2,
DX ol ke 3 i L A AR 4l

(2) 1% (edge: BEBe/AL X)) < I PR 3 2 AT AKX
A, NEZRMENEZIT S5ESAFEH: O
CDSS M EARAEZGY) TR 5EFI7 A G #L,
JEBEE W] GRADE 482 ; @ X fedt B 45 UM AR A 1=y
FE SR MRAR A" 24 BT Rl 7 o % )2 BE SRR
(USEEIRIN SN g =S =32

(3) %3 (end: ZEBE/IANN) AT R AE 5 B R
M, BEELT App AT S 0T B P
B AR AR OF] 5 &2 GPT Xl 31317
R H Y E M Q@ @A R R AE K
[ N RS R e (= vy Nl o [ 7 2 o
it JE A A H AT B SR B P R
52 SPEFAEFEFHAKER “Z—ill—iy”
1ES2 5P B2 TR IR IR (£ 2) .

2 SPEEMNESSEMER

beiiben A
Predictive
Preventive

Personalized
Participatory

Precision

v R TN AL B I A 55 SRR A, S 0 P 5 I U 0 R SR A Bl
B e/ DX A T 45 R AU A 0 07 5K 112 2y S 3 TR T

WA TR B 2R 5 47 S E R s 3 A S RCTT IR LG .
BAIMGPT i i (1481 & R S 3B B b (R i Fsh 2 5.

B T A AR R o o) SR SR T IRCR S et

5P F4 BN T RIS HEPRAT IS AR A ]
P, R FE A BE AR O RTI R AT R L AT R AR Y
ﬁ%%o

53 EFGPT®M S5 AE TEFHET,E¥GPT A

HIE B TR M2 B s R A A5 A3 AR
i R B A W Ff o BS 2% GPT 1 R UE B F , 4 it
BT 4R H (3 GRADE S540) i) — it U4 22, 8 2 2%



etaverse in Medicine, ,Vol. 2, No. TCTH R E E 4l
22 M in Medici 2025,Vol. 2, No. 4 WEH 20254F 12 A4 2 &4 4 11

TEBE L Ak R e SR 5 KU — 3k 25 T, I U R < il B
AR AR B, $2 297 — B SRR .

BESREMM . B2 GPT RN @R R K
UFRAK AR, DL S e 5 i R 25 ) 0 S s BB
AT B R AR B S 1) 5 S 3 A A b 3 8 U/ fi B
RSN RMATE, TR AR s % 517
S

EHE SO E¥GPT ] [ 84K
NE S R R R BTEIT IR SRR SR A
e, e DX AR Y 5 0 45 AL SR AL Sh A
RS AT SN T A SR

BRI S, “Al+ FHL @ F B4 5P IRgh
5 BE % GPT 28 B, i {4 51 45 38 D\ I PR IR 5 7 5 1)

CERGDET IO A S Bk S PR T SR B
S

6 HESMRAR

AT IE 76 55 58 0k B 3 4 B 4%, (0 H ECIE A (i B
TR A 7E B B ep e 2 A T RE AT R LTk
o — ATEHAY AT+ 2 A 5 1R 2R 75 ) A A o
BdE ACHE A RS W AR SR
6.1 HIEREF ZAKL TREE  ZH ALY
FE T B B — R RS TR AN B 5
FEAR A, T 8O & B Be 3= SR S5 {0 76 A [R] b X
5P A T BE R A, BRI ST R A =7
M(%£3).

R3 BERREAETIEEERRE

SR SR A Bk
PR T 2 TSP | 220 XA RO e, O FER S 27 > SR - Bl AR e vk
AL T iR K SHAP (LIME 45 x AT 7R 4 AF DR, 48 5 P AF 5 50 38 X0 30k i B 5
TEAE Ty 2 G & TRIPOD+AI,CONSORT-Al #1711+ 55, s o] & 9 n] M7,

AR it e [ A AR AR P b A A

6.2 AT BALEEE  EIF AL FE7E AR
AR G S AR T T, AR =
TR . A= IE T, AL AT RETCR B A A4
STANDING Together %518 1 H2 Hi |, B % 4 06 AR
WEZFEME, LA SR AT PP AL D BB 6 5 55 Fe A i 1
AE. MIATHEARINR (£ 4),

6.3 WBARAEESLSL IAMKZER AHA FEH,
CHEJHERE A 5 PR S B = 1] A 3 R T IR
LEFATTEHEARY . Al fER B IEREEH,
KT 516K TAE W A AR RIWILHEL, B4
AN T (£5), — B TAERS ZAHMA R x4, Al
A BE DA [ R

F5 iLAI"A&EL

F4 B AIBA“RFEERAR"HRR
1 s SRR AR
BRI 2253 BRoRh RIS Es E B LA A AU 5
L RHEIZE DL 23 AT A BB AN ) A 1Y
F
BRI AP Ot B R bR, iR SR A .

BT

6.4 GPT/HFAMTHEMR Z45%% HE¥YH
FAE R GPT & W Z 8 UL 5 “BAIMGPT A
B A7 - PR 2 GPT A0 45 22 2 L S A IIE
TR B A F T AR R M i A T A
il =2(%6).

RBE"H R G

R mg STk
ARG B A5 SRS (AR AL GRTT Ve 52 U A SR 1Y AR AL AT I
J R X SR JITA i 1 75 RT3 9 2 AT T e B IR
SCAY B BRCTITIE AT BRI AR BN SR AT SR R (8 S04 BT il 2 S 4
®6 ILEFGPT WA BEA. AIEHRE
WAL ST FRAE T#0E B USRS A7 4 B, A S7 b 7 82 W 5

LLM fi 4 22 SR P 3% -5 00U 5 | S0 0, o B S A N T A 5
iRE FeTEBRE S Sl al BT R AL AL R FE 0 W I 5 R LR




DR 2025 4F 12 55 2 555 4] Metaverse in Medicine, 2025, Vol. 2, No. 4 23
[6] KIM M, CHOI H J. Digital therapeutics for obesity and eating—
7 }E % related problems [J]. Endocrinol Metab, 2021, 36 (2) :
. 5 — " 220-228.
T 7] Ak, AL ToT BUF 25 T F i 5 R 2% ]
[7] GEMESI K, WINKLER S, SCHMIDT-TESCH S, et al.

GPT E/J %ﬁ % ’ )I% T& ij] MS H % I‘%M ’ ‘Zé? ﬁ e HEF "l IJEJ Efficacy of an app-based multimodal lifestyle intervention on

“ iﬁ B 'M: Cig ’ E“%El[: ﬂ“ ES | i%j 'ﬁ%% ﬁ(é i E/‘J E % éﬁ body weight in persons with obesity: results from a randomized

L RS SRS R B IS S FnT B AT Y controlled trial[ J]. Tnt J Obes, 2024, 48(1): 118-126.

}ﬁ%ﬁ"& , /\,Mg E/(J ’fbiﬁj‘ ﬂ?ﬂ\] . ﬂ:iﬂ% _la‘*j:é\ ?){% %&%% [8] THORGEIRSSON T, TORFADOTTIR J E, EGILSSON E, et

jﬂ:ﬁjﬁg E(Jmlzﬁ IZI'PEL; . é&??ﬁi}\ﬁgiﬁmﬁﬁﬁ Iﬁ] al. Randomized trial for weight loss using a digital therapeutic

ﬂ}“%g”,%%Eiﬁﬁ@i{k,ﬁﬁjﬁﬁ%ﬁ%{iq:?ﬁ allfl)ilg;catlon[ﬂ. J Diabetes Sci Technol, 2022, 16(5): 1150

%EH%O EH#’@%GPT Kﬁﬁ%m%ﬁji’ﬁﬁ){%hj& [9]  BERTOLI S, CAPODAGLIO P, COLOSIMO S, et al

j‘j]\)\ﬂ&ﬁ"] “ﬁiﬁgﬁg'fﬁiﬁj‘@%ﬁ(ﬁé 7, I%ﬁf H Effectiveness of a digital therapy on 6-month weight loss in

’”ﬁ%" H ?ﬂ‘ E"J # Yi’\ y% % 5 Lﬁ‘ I Iﬁ] HT‘[‘ , = y?ji 17}12[; 3N people living with obesity: the DEMETRA randomized clinical

B R 3 2R 5 A0 T A5 ol B T R, O AT Y trial. J Med Internet Res. 2025, 27:e72054.

ﬁ%ﬂ*ﬁ@ﬁﬁ%{%%ﬂﬁ{‘t%ﬁio iﬁﬂélﬁ’ﬂﬁiiﬁﬁﬁ¥ [10] AQKAN M I, -LinRSEN M A,A MELAN TAI, et al. Beyond

L oy 17 6 2 e e o e weight loss: digital therapeutic for behavioral change and

= ﬁ/{# ﬂn = HE EE Im ﬁ&lZ_{’TT : 71/{ Kﬁﬂﬁﬂ};: ﬁ 5 ’ E psychological well-being for individuals with overweight and

$i R ﬂ% 7/ﬁ3 ﬁﬂ ii s E %E ?%‘:éi; }i /6'% ) {E@J% %: ?ﬁ /E\: IE obesity in a primary healthcare setting—a randomized controlled

SEPEE TR VRS AARAE  BRe AT+ SRR T Y H pilot study[J]. Front Digit Health, 2025, 7: 1671649.

1;—]‘-;)""[‘5“3‘/}&@2'_(%,ﬁﬁ#ﬂ:%ﬁﬂ/ﬁfy\\ﬁ%ﬁ%ﬁ%,fﬁigj‘% [11] ROTH L, ORDNUNG M, FORKMANN K, et al. A

B B RIIRE ST R B BORE I IR mnﬁ?mizle?_cfmhrjllled trial 1o Zfal;ale l'th(: %fhp_iasid

. = . multimodal weight loss program zanadio for patients with obesi

I 5 4% 6 T8 A D A, — L 6 5 e 1 O 2023, 31055 1300310, '

%%‘E%Eﬁ%IﬂﬁEﬁB@}\gﬁéﬁ/}ﬁqgﬁﬂ;mﬁzo [12] CHEW HSJ, CHEW N W, LOONG SS E, et al. Effectiveness

iiﬂj_\‘i% Al ij"f—ﬁ‘,ﬁ' ﬁ‘]ﬁfi E@ *Z‘D‘%/E\‘_itﬁﬁ%}% of an artificial intelligence-assisted app for improving eating

E(J;E}fé s Kﬁm%ﬁ/ﬂ% ‘Qj‘g s ﬁ‘ﬁﬁ'éﬁ ﬂ‘ %é L%] %‘Eii}lﬁ . behaviors: mixed methods evaluation[J]. J Med Internet Res,

2024, 26: e46036.
REER K. [13] CHE.W HSJ, ACHAI-\IANU‘P'AEP'P, ].)ALAK()TI. M, el.al.
Public acceptance of using artificial intelligence-assisted weight
FIZMR IAIEE A IR 25 0P % o . .
management apps in high—income Southeast Asian adults with
BRI PRl 0 B0 B 255 30k AR overweight and obesity: a cross—sectional study[J]. Front Nutr,
SRR R BN E R ATBOR AR Ao 2024. 11: 1287156,
2 [14] ZHU X, et al. How do gamified digital therapeutics work on
obesity self~management. Digital Health. 2024, 10.

[1] TEKE J, MSISKA M, ADANINI O A, et al. Artificial [15] CELLETTIF, et al. WHO guideline on the use and indications
intelligence for obesity management: a review of applications, of GLP-1 therapies for adults living with obesity. JAMA.
opportunities, and challenges [J]. Obes Med, 2025, 58: 2025, 324.

100657. [16] GRUNVALD E L, et al. AGA clinical practice guideline on

[2]  HUANG L, HUHULEA E N, ABRAHAM E, et al. The role of pharmacological interventions for adults with obesity [J].
artificial intelligence in obesity risk prediction and management : Gastroenterology. 2022;163(5):1198 - 1225.
approaches, insights, and recommendations [J]. Medicina, [17] BAE J H, et al. 2024 clinical practice guidelines for the
2025, 61(2): 358. diagnosis and treatment of obesity in Korea[J]. ] Obes Metab

[3] AZMI S, KUNNATHODI F, ALOTAIBI H F, et al. Harnessing Syndr. 2025;34(1):1 - 39.
artificial intelligence in obesity research and management: a [18] AMERICAN DIABETES ASSOCIATION. Obesity and weight
comprehensive review|[ ] ]. Diagnostics, 2025, 15(3): 396. management for the prevention and treatment of type 2 diabetes:

[4] KOO T H, LEONG X B, JET KWAN N G, et al. Emerging Standards of Care in Diabetes—2025[J]. Diabetes Care. 2025;
trends in telehealth and Al-driven approaches for obesity 48(Suppl 1) :5167 - S176.
management: a new perspective [J]. Malays ] Med Sci, 2025, [19] Gilbert O. 2025 concise clinical guidance: an ACC expert
32(1): 26-34. consensus decision pathway on obesity pharmacotherapy [Jl.

[5] HALLOCK R, MEHTA N, PATEL N, et al. A systematic Am Coll Cardiol. 2025;85(2):123 - 149.
review of Al-enabled behavioral coaching for obesity and [20] KUSHNER R F. A review of current guidelines for the treatment

cardiometabolic risk[J]. Curr Obes Rep. 2025, 19(1):24.

of obesily[ﬂ. Am ] Manag Care. 2022;28(2):e55 - eb4.



24 Metaverse in Medicine, 2025,Vol. 2, No. 4 JCFHEY

2025 4F 12 A5 2 55 4 1)

[21]

[22]

[28]

KELLY A S. Clinical practice guideline for the evaluation and

treatment of children and adolescents with obesity [J].
Pediatrics. 2023;151(2):e2022060640.

YURISTA SR, EDER R A, FEELEY M, et al. A closer look at
ACC/AHA and ESC guidelines for managing obesity and
overweight in adults[J]. JACC Adv, 2023, 2(7): 100570.
AMERICAN HEART ASSOCIATION. Significant gaps between
science of obesity and care patients receive [J]. Circulation.
2024;149(10):el - el5.

MOZAFFARIAN D. Nutritional priorities to support GLP-1
therapy for obesity[J]. Am J Clin Nutr. 2025.

YANG D, ZHOU J, SUN M, et al. Expert consensus on the
metaverse in medicine[ J]. Clin eHealth. 2022;5:1 - 9.

YANG D W, ZHOU J, SONG Y L, et al. Metaverse in medicine
[J]. Clin eHealth, 2022, 5: 39-43.

YANG D W, SUN M T, ZHOU ], et al. Expert consensus on
the “Digital Human” of metaverse in medicine [J]. Clin
eHealth, 2023, 6: 159-163.

MASSETTI M, CHIARIELLO G A. The metaverse in medicine

5| A
Mk A, AR AR AR T R R R[] o B2, 2025,2(4) : 17-24.
CHEN Y,BAI C X. Research progress and prospects of Al+ weight control[J]. Metaverse Med ,2025,2(4) : 17-24.

[29]

[30]

[31]

[32]

[33]

[J]. Eur Heart J Suppl, 2023, 25: B104-B107.
JAGATHEESAPERUMAL S K, BARRETO A G, CDE
ALBUQUERQUE V H. Melaverse platforms for immersive
healthcare: a survey on telemedicine solutions [J]. ACM
Comput Surv, 2026, 58(2): 1-31.

COUTINHO W. Noncontact assessment of body composition by
3D optical imaging: a scoping review [J]. Obesity (Silver
Spring). 2023;31(6):1234 - 1245.

ARORA A, ALDERMAN J E, PALMER ], et al. The value of
standards for health datasets in artificial intelligence—based
applications[ J]. Nat Med, 2023, 29(11): 2929-2938.
ALDERMAN ] E, PALMER J, LAWS E, et al. Tackling
algorithmic bias and promoting transparency in health datasets:
the STANDING Together consensus recommendations [J].
Lancet Digit Health, 2025, 7(1): e64—e88.

COLLINS G S, MOONS K G M, DHIMAN P, et al. TRIPOD+
Al statement: updated guidance for reporting clinical prediction
models that use regression or machine learning methods [J].

BMJ, 2024, 385: e078378.



JCFHES 20254F 12 A8 2 4% 4 ] Metaverse in Medicine, 2025,Vol. 2, No. 4 25

DOI:10.61189/429601aigxuz

REHESTEERRBAWTHER: WELES
HELARSERENER

kT, A, LYW, RETRAWE, ALK, IMF,HREE, L
A RZE S L R B EE AL, I 200032

(] DUEBRTUR I D)8 SE T30 [0 A= 3 E BSOS T8 5, 10 F U T 20w (45 A R i 2t AL, 1 e 2503 3 4F
JLT T PR HOR BORRE AL T #0F AN SE T2 W IR S 0 TS7. B B P U0 1403 i 2% 15 S0 J 4 B 2R B9 3 5
SRS S A5 5 A WK S B b R AR DA 48 T 42 H RS O RS O B AE S OE R U ST 4 RV T A N,
Hfle HAA d e Bl S AR Sk R 2 2T B B B St 3 2 B[R] IR R A 0 T BRSO HOR (VR VAR MR AT 55 52 DA
HEF)MKAE AT , LLEEE N TR AT e & S Sh B T m A LAl IR R Al AT IR R TR R R

[RER] CTHF  UTHEAHF A 2Bt A A L1k

[FESES] R 48 [XEkRERG] A

New Advances in the integration of death education and metaverse technologies: implications for a tiered, full-cycle

approach to medical education in China
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Qing’
Department of Education, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[Abstract] Against the backdrop of The Lancet’s international initiative to “bring death back to life,” and in response to the
pressing issue of insufficient death education in China, this paper first reviews five representative cases over the past three years in
which metaverse-based medical education technologies have empowered death education — namely, brain death diagnosis, breaking
bad news, advance care planning and advance directives communication, end-of-life and postmortem care, and terminal
communication. Guided by relevant European, American, and Chinese guidelines, the study further proposes four core modules of death
education: cognition and values, emotions and psychology, communication and relationships, and culture and behavior. These are
structured into a tiered and progressive three—phase framework spanning undergraduate, postgraduate, and continuing medical
education. Finally, the paper elaborates on the empowerment pathways of metaverse medical education technologies — including VR,
AR, MR, and Al-enhanced virtual patients — to promote the localization, systematization, and sustainable high—quality development
of death education in China through collective academic effort.

[Key Words] death education; metaverse medical education technology; tiered progression; empowerment pathways;

localization
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Al+ empowering respiratory medicine education: building a digital health competence training system oriented towards new
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[Abstract] Driven by the converging forces of metaverse medicine and the new quality productive forces in healthcare,
respiratory medicine education must evolve from the traditional model of ‘knowledge delivery and guideline recitation’ toward a
forward—looking ‘ Al+ Respiratory New—Quality Productive Center’ — a pioneering hub that integrates pedagogical prototyping with the
incubation of interdisciplinary talent. Contemporary respiratory physicians, beyond mastering core clinical competencies, must also
cultivate digital health literacy: the ability to critically understand, evaluate, and appropriately apply emerging technologies such as

artificial intelligence (AI), the Internet of Things (ToT), digital twins, and extended reality (XR). Within human — AT collaborative
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multidisciplinary teams (MDTs) and frameworks augmented by ‘digital expert avatars,’ they should be empowered to make safe clinical
decisions, conduct risk stratification, and simulate therapeutic strategies. International evidence—based medical education research
indicates that Al has already been piloted in areas such as radiological interpretation, clinical skills assessment, adaptive learning, and
real-time feedback. However, these efforts largely remain fragmented ‘point innovations’, lacking an integrated curriculum that
embeds cross—disciplinary integration, structured design, and proactive governance. Respiratory medicine — by virtue of its inherently
multimodal nature and richly visualizable longitudinal data (including imaging, pulmonary function tests, blood gas analysis, dynamic
symptom trajectories, wearable—derived metrics, ventilator parameters, and sleep monitoring data) — is uniquely positioned to leverage
digital twin and immersive XR scenarios to systematically address the core limitations of conventional classrooms: phenomena that are
“invisible, difficult to simulate, and hard to reason through.’ This proposal is grounded in international consensus on digital health and
Al competencies, systematically aligning with authoritative frameworks such as the Digital Education Competency Outcomes for
Doctors in Europe (DECODE) and the Best Evidence Medical Education (BEME) Collaboration. It establishes a four—dimensional
instructional framework encompassing Knowledge — Tools — Clinical Reasoning — Ethical Governance. At its core is an ‘Al + Case
Chain’ modular curriculum: Pre—class: diagnostic pre—assessments and learner profiling to identify cognitive baselines; In—class:
multimodal data visualization integrated with conversational standardized patients or interactive intelligent cases to enable immersive,
context—rich clinical reasoning training; Post—class: learning analytics—driven personalized feedback loops that feed back into scholarly
inquiry, creating a seamless teaching — learning— research cycle. Assessment and safeguard mechanisms center on a multi-modal
evaluation system based on Objective Structured Clinical Examinations (OSCEs), adhering strictly to the principle of ‘ Al-supported,
never Al-substituted’ assessment. Ethical compliance and trustworthy Al governance —including data privacy protection, algorithmic
bias mitigation, clear delineation of human —Al responsibility boundaries, and academic integrity — are embedded as non—negotiable
safeguards. Ultimately, by leveraging interdisciplinary innovation centers and reusable digital infrastructures, this initiative transforms
the traditional classroom into a next—generation smart learning environment characterized by visualizability, deep interactivity, and
reasoning—driven pedagogy, systematically cultivating a vanguard cohort of talent ready to lead ‘smart respiratory care centers’ and
‘metaverse medicine’ practices by 2035.

[Key Words] metaverse medicine; digital health competency; digital expert avatars; digital twin lung; multimodal learning and

visualized reasoning; trustworthy Al governance and ethics
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Structural challenges and evolution paths of the medical payment system in the metaverse medical scenario

GAO Chengshi
Anhui Stack Alley Technology Co., Ltd, Chizhou 247100, Anhui, China

[Abstract] The rapid evolution of healthcare services toward virtual - physical integration, continuous interaction, and
platform—based organization is fundamentally challenging the premises of traditional healthcare payment systems, which are grounded
in episodic, in—person care. Unlike the mere digitization of payment channels in early digital health, metaverse medicine reconstitutes
service delivery, value creation, and accountability networks, thereby exposing deep—seated structural inadequacies of existing payment
systems in process measurement, real-time coordination, and multi-actor value distribution. The conventional theoretical presumption
of payments as a “neutral settlement infrastructure” has become insufficient to explain and support the development of metaverse
medicine. Moving beyond the “tool-neutrality” perspective, this paper repositions the payment system as an endogenous institutional
arrangement within healthcare governance. Employing institutional analysis and comparative institutional analysis, it systematically
examines the applicability limits of current payment instruments (e.g., CBDCs, stablecoins) in virtual - physical, process—oriented
service contexts. It constructs a three—dimensional analytical framework centered on “institutional compliance - technical flexibility
- depth of governance embeddedness.” The study reveals that metaverse medicine drives three fundamental shifts in the payment
system: in function, from an ex—post settlement tool to a process coordination mechanism; in design logic, from uniform rules to
dynamic, programmable protocols; and institutionally, from a supporting ancillary to a core governance infrastructure. Consequently,
this paper argues that restructuring the payment system for metaverse medicine constitutes a cross—layer, systemic endeavor. It
requires, at the institutional level, affirming its governance role; at the mechanism level, developing dynamic models for payment based
on process and outcomes; and at the technical level, prudently leveraging programmable and protocol-based capabilities as enablers.
The conclusion underscores that resolving payment issues is a prerequisite for the sustainable development of metaverse medicine. Its

evolution is not a matter of simple technological substitution but a complex process of co—construction among technological
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possibilities, medical value rationality, and institutional constraints. This analysis provides a novel theoretical lens for understanding

healthcare’s organizational and institutional transformations in the digital age.
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Intelligent knee arthroplasty based on digital twin and mixed reality: system design, collaborative process and prospects
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[Abstract] The advent of medical robots has transformed the landscape of surgery. Compared to traditional surgical methods,
the use of surgical robots provides significant advantages in enhancing precision and reducing the workload for surgeons. However, due
to resource constraints, fully automated, end—to—end surgical robots are poised to become a key trend in the development of metaverse
medicine. Existing knee surgery robots predominantly operate in a semi-active mode, serving as assistants to surgeons, while a limited
number of "fully automated" robots can only achieve full automation during the intraoperative phase. This paper proposes an intelligent
knee replacement surgery approach based on digital twin and mixed reality technologies, adopting a model of human pre—operative
rehearsal and supervision, machine planning, and robotic execution. This shifts the paradigm from "semi-active" to "semi—automated"
(covering the full process), serving as a transitional step toward fully automated end—to—end surgery. By ensuring safety and gaining
acceptance from both medical professionals and patients, this approach enables high—quality surgical outcomes. It aligns better with
current technological foundations and practical requirements while also offering potential for advancements in quantitative surgical
assessment within the realm of metaverse medicine.
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Research on the safety, compliance and ethical governance framework of medical GPT
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[Abstract] The application of generative pre—trained models in the medical field is driving the transformation of medical
artificial intelligence (AI) towards a knowledge—driven paradigm. While their technical potential in auxiliary diagnosis, medical Q&A,
and other scenarios has been widely verified, the high sensitivity of data and decisions in medical settings makes safety and compliance
indispensable prerequisites for system deployment. This study aims to systematically identify the core challenges of medical generative
pre—trained models in three dimensions: data privacy, regulatory compliance, and ethical governance, and construct a comprehensive
governance framework with both theoretical support and practical feasibility. First, the research analyzes the risk transmission path of
model privacy re—identification, model leakage, and harmful use from the perspective of technical mechanisms. Then, combined with
the characteristics of medical data, it compares and analyzes the differences in compliance requirements under the HIPAA and GDPR
frameworks, as well as the core pain points and solutions of technical adaptation. Subsequently, it sorts out the institutionalization trend
of global medical Al ethical principles from soft initiatives to hard supervision, and proposes an ethical evaluation matrix covering four
types of risks: cognitive, operational, social, and structural. Finally, it integrates institutional boundaries, technical boundaries, and
ethical bottom lines to form a multi-level governance framework covering the entire life cycle of the model. The findings demonstrate
that the sustainable development of medical generative pre—trained models critically depends on the construction of a “data -
responsibility” trust chain, which urgently requires the coordinated evolution of technical solutions, institutional design, and ethical
awareness. The core of future industry competition is not only the competition of algorithm performance, but also the systematic
competition of governance capabilities and trust mechanisms.

[Key Words] Medical GPT; data privacy; HIPAA; GDPR; Al ethics
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Challenges and legal path construction for intellectual property registration of medical data

GUO Guozhong', LIU Shuaijun
Shanghai Duan & Duan Law Firm, Shanghai 201107, China
[ Abstract]

The registration of intellectual property rights in medical data is a crucial institutional arrangement for promoting

the market—based allocation of data elements and advancing the development of metaverse medicine. Based on policy and legal

foundations such as the “Twenty Data Articles” and considering the rapid growth trend of the global big data analytics market in

healthcare, this paper conducts an in—depth analysis of the special legal requirements for medical data registration in terms of privacy

protection and ethical review. By integrating three major typical cases from 2024 into the legal analysis, it systematically proposes legal

pathways such as establishing a "medical data use right" and adopting a registration opposition system, providing theoretical support

and practical references for constructing a medical data intellectual property registration system that meets practical needs.
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