78 I E B4R Acad J Chin PLA Med Sch  Jan 2025, 46 (1) https://xuebao.301hospital.com.cn

BEEFEHA

[BZREA] TR A B g B2 QR T B rh O FAT , AR BRI B2,
FERSTREE B N TR RE B RE L S ARG, IR e TRER
G L A AT, R E ORI A 27 T, i R A T L bR 29 30T, AU B L) 103
T, AR FE R A AR T IR A R — AR S I AHAT R AT ST R 2
SR AL EIR 2 Rl 2 KA

BRI I VRBP4l G SR S 70U 5, BT B 56

A B A QLT ST BB K AHO BT RHEAT A AL K 36 CRO. T

FRHEE B AR T8 b P B 2l FE S S A R

T (2 5 BB B 2 BB e 5 A T R 5 5 2 T 2 B (T 2
B T SR B S 2R S T IR 5 A A 2 o I
) DN B B T 5 B 5 5 BB R . AR
v EX T irreys

49 Bk I £ 478 28 200 B Bl AR R Il IR & R R R IR BV A 5T 5 SR Bk

E O, FRR OKER', TAR, MEA, FHEL B mi & m’, T, £ R
SREEE?, 4TS, om0, B ot

"BAEREREFOHARS, EFRKELARRKABRIEHE TS, MAELERESF TSR
T, BRBBAAIERES BRARLSFNELELEE, LT 100853; 2 A IIE 57 A3 A PR
3, dFvkla 110172; °7 A BEARERREA, &AM 510080; ‘7 A AR ERKESR, L7k
fm 110067

WE:EFS  FARMEI A HIE (real world data, RWD) P K FEAH & (F B ARG IR 2P 2, AR HF IR RIS .
BRY i g R ST I N I B AR AR 2 (widespread ToT resources edifice for perioperative setting, WIRE), & FAK
BEFEARBIMZIERWD, SR B AR BRI R TR SN, Ak ETHLT S5 F AR, 456 BT Mk
PRFAEFIIG RS, Bt WIRER R, SCHL AR B 25 B BRI 285 o WS, 52T WIRE fYF AR fe 1k 7l
AR W) B TR T, EERR AR SR R AR L T R BV AR AT 5, AR i TV A A (1) TR R IR T
ARG, R EMNESERSSEF O RE AR B SIS T 2T WIRE (I FEAR B SRR SHRE, 20
ET 6483 F5IK. 27 939 HIRFARACE S, NIRRT 50 B AR TER . AR IR He L AR A IR 4 e T A 5
FERT 3 min FELHT 5 min A FIRTHHA . H B F1BOS0 T RREEE TR (P <0. 05). LAk, TFAR AU FUE R 550
TXFARBER I L L AT REPEA BRI RT T . 4518 WIRE fEARUEA FAREBE FIARY RWD, fEdklE KB TAETF
&, R IRBEE R AL M R R T e 2% .

KRR RS TYIRN s BRI SRS IR R

Yim B A - 2024-07-01
EEUTA - B U TR E SR E R LT1(20212D0140408)
F—1EE ™, W, ST, Email: joyear2008@163.com LRI —1E#H: ZHR, %1, B, Email: lisl@neusoft.com
BEEE MERC, WL, FBERW, #d2, W14, Email: kunlunhe@301hospital.com.cn
JERE, #4%. Email: luzx@neusoft.com



R E2 B4R Acad J Chin PLA Med Sch Jan 2025, 46 (1) https://xuebao.301hospital.com.cn 79

FE 2K S:R654; TP311 MR SRS : A XEHE:2095-5227(2025)01-0078-11

DOI: 10.12435/j.issn.2095-5227.24070110

SIRZARST: ™, R, WA, 5. DI REEE 200 BRI R L RHERE PER Y 5 508k (] Al
SEBEER, 2025, 46 (1) 78-88.

Research and practice on perioperative clinical specialty data resource model centered on
Internet of Things data

ZHUANG Yan', LI Siliang®, ZHANG Junyan', WANG Jiarui®, HE Kunlun', LU Zhaoxia>, HAN Xu?, QIAN Peng?, HUANG Ningming?,
WANG Hao? ZHANG Yuxin?, SHU Haihua®, WANG Xiang®, PENG Lu*

'Medical Innovation Research Department of PLA General Hospital, National Engineering Research Center for Medical Big Data
Application Technology, Medical Engineering Laboratory of PLA General Hospital, Key Laboratory of Artificial Intelligence
Medical Device Research and Evaluation of the National Medical Products Administration, Beijing 100853, China; *Neusoft Hifly
Medical Technology Co., Ltd.,Shenyang 110172, Liaoning Province, China; *Department of Anesthesiology, Guangdong Provincial
People's Hospital, Guangdong Academy of Medical Sciences, Southern Medical University, Guangzhou 510080, Guangdong
Province, China; ‘Department of Anesthesiology, the People's Hospital of Liaoning Province, Shenyang 110067, Liaoning
Province, China

Corresponding author: HE Kunlun. Email: kunlunhe@301hospital.com.cn LU Zhaoxia. Email: luzx@neusoft.com

Abstract: Background Perioperative real-world data (RWD), despite its comprehensive capture of patient's information and
clinical treatment processes, are seldomly utilized in clinical research. Objective To construct a widespread IoT resources edifice
for perioperative setting (WIRE) to integrate multi-source RWD during the perioperative period, so as to promote the application of
intelligent technology in real-world studies. Methods Based on the HL7 Reference Information Model (RIM) and incorporating
characteristics of medical Internet of Things data along with clinical data models, the WIRE system was designed to achieve
integration at the data model layer of perioperative medical information. Concurrently, the general methods for real-world studies
(RWS) of perioperative intelligent early warning technology based on WIRE were explored, and early warning models for
intraoperative hypoxemia and hypotension were constructed, so as to develop a risk early warning system integrated with these
models. Results The perioperative specialty data resource libraries based on WIRE were successfully established at the Sixth
Medical Center of Chinese PLA General Hospital and Guangdong Provincial People's Hospital, aggregating data from 6 483 and 27
939 surgical cases, providing ample data resources for the early warning models. The intraoperative hypotension early warning
model and the intraoperative hypoxemia prediction models for 3-minute and 5-minute early warnings showed a higher accuracy,
recall, and F1 scores compared to the performance of anesthesiologists (P<<0.05). Moreover, the risk early warning system enabled
real-time alerting for the potential occurrence of intraoperative complications in surgical patients. Conclusion WIRE can
effectively integrate RWD from the perioperative period of surgical patients, facilitating the development of clinical research and
providing practical references for the industrial application of clinical data elements.
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Fig. 5 General method of perioperative intelligent early warning technology in real-world studies
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Fig. 6 Example of the functionality of the risk early warning result annotation system
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Tab.1 Comparison of prediction capabilities between early warning models and anesthesiologists
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Fig. 11 Example of intraoperative complication early warning and vital signs change prediction functionality
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