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Abstract

Objective: This study aims to conduct a visual analysis of the research status hotspots and develop-
ment trends of artificial intelligence in the field of ICU applications. Method: With CNKI, WanFang Da-
tabase, VIP and WOS as data sources, retrieve the literature on the application and research of artifi-
cial intelligence in ICU from January 1, 2000 to October 9, 2025, and use CiteSpace software to visually
analyze the annual volume ofliterature, issuing countries, institutions, authors, keywords, etc. Results:
The applied research of artificial intelligence in ICU at home and abroad shows a continuous growth
trend. The volume and centrality of English literature are higher than those of Chinese literature. Har-
vard University (78 articles) has the highest number of articles, and the highest centrality index is
Harvard Medical Affiliate (0.20). The top 10 institutions in the volume of Chinese literature are all
below 10, and the centrality index is 0. Domestic research hotspots focus on predictive models, risk

» o«

factors, line charts, etc., “machine learning”, “intensive care unit” and “mortality” are foreign research
hotspots. Point. Conclusion: As a new technology science, the application of Al in ICU has received wide
attention. The research on the application of artificial intelligence in ICU at home and abroad is grow-
ing rapidly. China’s research is showing a good trend, but the volume of articles is small, and it is still
necessary to strengthen international cooperation and in-depth research.
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1. 5|8

AT, BRETREFRAWIE, (MR, N L& #E(artificial intelligence, AI) IEZERE
FRNGEIT AU, BONHESI B T AT AR %O & . N TR ReR — 1. PR TR fh Ay &
NP BERIEE . 7 BRI R ARE (1], H%E 97 % (intensive care unit, ICU) & & B f&
HE R EFRUAMSIT, N TREAELRERAKE. REERFRIFE. N REALEHERF
AT EACHIE 2] ICU HF 242 AMESITRE P A 3 4 B AR, AR 4 N 5 Ak T 95 R0 B AR AP IR
M DA B A N A B SR BRI N, AR B B A 1 R B AR VR BN — e AR A BT
BIGfR, P EATRaREERE A, BRI EIE T MBI R TAES (3], (HEFTERE, AN LR
ICU #5tdgrb S FH OB FE, ATk = A T AR B PR 0T 5 5 4 . IR N L REAE TICU St b 32 1 R
feEr SR, NIRRT S %, AW ED) CiteSpace 6.3.R1, X [F P #MZ AU AH %
SCHR S SCERTE B 0t 7T S5 nT A 0 A

2. ZIRERE
2.1. XEE
1% FH 7 [ 40 R (CNK) . 75 77 (WanFang)« 453 (VIP) =k o S8 e #4T SCikG 2, D8 S0 SCBRI N Web
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of Science ¥, HTH—f 5 AN LR EAE ICU A B S H SO E T 2000 4, it ARG 2R I8 FR
WEN 2000 4E 1 H 1 HE 20254 10 A 31 H. LAREFIR G, R0 SU= (N5 EE OR Hlas A
OR FiI#iAY)y AND SU = (ICU). WOS 152 Z I H“artificial intelligence” OR “machine learning” OR “pre-
diction model” AND “ICU”.

2.2. XERAHERAE

SCHREI AR © 5N TR EEAE ICU AP AR IISCHR; @ WEFERRIONIR S Bligrid; STIkHEERbx
e O ERARNK: @ HE. WM. BriE. SUGLSCEEIR TR

2.3. MEKSHR A

CiteSpace A& & NRFFASCHR AT IAL T B3R TR, el v Ak 6 77 2R3E s i ST A0k 4 . 0
TEERIFNR i a3A 4], AFFTIERE CiteSpace 6.3.R1 A ANEZE ST T H, N NoteExpress 4.1 K AFHEAT
SCHRBETE ., B NIk, BT I SCHERIC S SN CiteSpace FBAFREATIS SIEAL, FERTRSCER . HUFL 5%
SR AT AT AL AT, IRl T AR B . AT TE] X TE) 9 2000 4E 1 H 1 H & 2025 4210 H 31 H,
B bR AE B A Top 50, g-index k =20, #8775 Pathfinder. ARIEHT 7T P 20T MM, WE AT Sk

3. &R
3.1. ATEREE ICU A& ciadh

2000~2017 4F, NTEHETE ICU A N FE I PR 9 SCSCoR R SC e R>, T HIBIR R B, Hhae
WRICEH 2017 Fil8, WEAEE FTHEY, i 1. K2 Fion. IXEI AN T FELE ICU R R IT8E
PAARFENIROGE, MR IEERE L E.

3.2. ALEREFE ICU R MBS

2000~2025 F N T BELE ICU A RL A 76 B9 AH 56 AR 9 SCSCHR AR SC B R IR I 5 i e 45 R o,
HROCCER RO TET 3 ARSI AR B TR (8 ) PR TR EE R (6 F) BT ERFR S
(6 4 )RR BN AR SRR (6 7)), W13 1 BT/ o S S SCHR R SCERHER BT 3 44 FIHLAA G 3 K 24(78 )~
WG R 27 5 2 B JB WL (68 ) AR AR i R PH R (47 J), 1 2 Fiow
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Figure 1. Trend chart of Chinese literature on the application of artificial intelligence in ICU from 2000 to 2025
1.2000~2025 S AT & HE7E ICU N AR B IRl & CE S E
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Figure 2. Trend chart of English literature on the application of artificial intelligence in ICU from 2000 to 2025
[ 2.2000~2025 F AT EBEFE ICU R RBIAR IR & L E A2 E

Table 1. The top 10 Chinese literature articles on the application of artificial intelligence in ICU from 2000 to 2025
= 1.2000~2025 F AT EHEFE ICU N RARIFAREI PICE L SCEHR R 10 BRIZ T

s RE H KRB Gk

1 6 0.00 2018 VYK 27 HE 75 X

2 6 0.00 2025 BT ERER %

3 6 0.00 2004 HEREEL TR

4 6 0.00 2012 O\ RS SR B

5 5 0.00 2018 RATE KA

6 5 0.00 2019 EREI NN ) et R VN
7 5 0.00 2019 B IR R 2 B i 4 B e
8 5 0.00 2024 HLFRHE R 2

9 5 0.00 2025 LMD

10 4 0.00 2023 th PR R 2

Table 2. The top 10 English literature articles on the research on the application of artificial intelligence in ICU from 2000 to

202
%immqmsiklgﬁﬁwU*mmmﬁ%mﬁiiﬁﬁiﬁmﬁﬁno%mﬁimm
e RSCE ot RERFES B
1 78 0.15 2003 Harvard University
2 68 0.20 2003 Harvard University Medical Affiliates
3 47 0.18 2007 University of Amsterdam
4 33 0.03 2019 Capital Medical University
5 31 0.03 2016 Harvard Medical School
6 30 0.03 2021 Central South University
7 27 0.06 2019 Emory University
8 25 0.03 2021 Chinese Academy of Medical Sciences-Peking Union Medical College
9 24 0.10 2019 Massachusetts Institute of Technology (MIT)
10 24 0.12 2018 University of California System
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3.3. A& ICU N AR XA I o 4h

SRR L EAZ O W MIARTE, mAR G N — & R R ARRE ST TS [5]. XTI
1 S SCEREBEAT PTG AT, ARG R LA . OSBRI AT 296 AT 501 45
2k, BN 0.0115, Wl 3. S SCRROCHR 1A LI HEA 280 NI AT 2007 SKIELL, N 0.0514, G
Pl 4 BRI AU A 2Ry, T S TR R R TR 2 YL AR R [6]. AIKHEZ AT 10
(RS SOOCHROGHIA] DL 3 R 4, HROCOCER AR CTRIBEZY Y “fERRIRIER T “BIL KD DL SOk
) “machine learning (F1282%>])” , “intensive care unit (EAEMF'E)” , “mortality (JLTD)” ZErpOMER
L, RBLZ AT 2000~2025 £E ST T 1A .

3.4. A& ICU R AR XIAR A1

IR 1) TR S K Wt 9T A3 P LA R () SRR 7 3 R DG B 1] 2 AN SR 26, T DA et 9 A3 A
AT LRI R e SR IR HEL(Q fED) AT R BRAE (S M) S R SRR Y R A [RLT PEAN— S . Q (RIS
PUE)>03 RRRELEMEE, SHEHERTFREE)>0.5 RREREH, SH >0.7 RPREEH &L
AE[7]. ABFFRK P SRR Q1H 0.54, SAH 0.85. RIS Q 18 0.37, S1H 0.73. XiEBk
IR ENER BRI 5 AT EER, WS A, ikl 5 Fos, B AR SCHE T S TE ) T #0
SR #1 NTRRE. #2 7B #3 HLas N #4 HLdss ). #5 TIINSESESE. wlAl o fo, EAMHERHT T
H B3R JE ik T #0 machine learning . #1 intensive care. #2 mimic-iv database. #3 length of stay. #4 delirium.

#5 triage F R,
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Figure 3. The Chinese keywords applied by artificial intelligence in ICU from 2000 to 2025 appear together
[ 3.2000~2025 £ AT E&ETE ICU 5 AR ST 1AL IR
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Figure 4. English keywords applied by artificial intelligence in ICU from 2000 to 2025 appear together
4.2000~2025 £ A TEHETE ICU AR RIS ST 1AL

Table 3. The top 10 keywords ranked in the frequency of Chinese literature related to the application of artificial intelligence
in ICU from 2000 to 2025

%% 3.2000~2025 F£ AT EHETE ICU R F B X 3SRk SR HER AT 10 LA K517

5 PSsat LI ik
1 To 7Y 221 0.25
2 eSS 105 0.17
3 Hl| £ & 85 0.23
4 ML= 62 0.20
5 NI e 40 0.46
6 AN 38 0.09
7 JH #EhE 34 0.06
8 T 30 0.19
9 s 27 0.30
10 P 25 0.08
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Table 4. The top 10 keywords ranked in the frequency of English literature related to the application of artificial intelligence
in ICU from 2000 to 2025

%% 4.2000~2025 F£ AT EHETE ICU H R AR TSRk SR HER AT 10 LA K517

s K] BK i
1 machine learning 669 0.04
2 intensive care unit 461 0.22
3 mortality 317 0.12
4 artificial intelligence 218 0.01
5 outcome 172 0.05
6 critical care 170 0.08
7 intensive care 159 0.05
8 risk 158 0.05
9 hospital mortality 144 0.08
10 score 136 0.03
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Figure 5. Chinese keyword clustering applied by artificial intelligence in ICU from 2000 to 2025
5.2000~2025 £ A TEHE7E ICU R AR PO X AR
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Figure 6. English keyword clustering applied by artificial intelligence in ICU from 2000 to 2025
6.2000~2025 £ A TEKEFE ICU R IR ST X IR BR3¢

Table 5. Application of artificial intelligence in ICU in 2000~2025 Keyword cluster analysis of relevant Chinese literature

3% 5.2000~2025 £ AT EHETE ICU Hh R X P ICRR S BIRE K S

%K 1D SRR () RBEHE RFhr%s 0y
0 61 0.77 FIZ 2021
1 45 0.99 AN 2015
2 30 0.83 E/aEL 2020
3 28 0.93 GIRIN 2016
4 23 0.80 Was2E2] 2022
5 21 0.79 o 2017
6 15 0.89 A Tl 2021
7 15 0.76 A IS 2023
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Table 6. Application of artificial intelligence in ICU in 2000~2025 Keyword cluster analysis of relevant English literature
F 6.2000~2025 F AT EHETE ICU N AR ISR K BIRR AL D4

EEKID SRR (R EES w30 RFhR2 i
0 75 0.49 machine learning 2020
1 70 0.70 intensive care 2005
2 39 0.53 mimic-iv database 2020
3 29 0.73 length of stay 2012
4 25 0.54 delirium 2020
5 21 0.63 triage 2011
6 18 0.81 Predictive models 2014

Top 10 Keywords with the Strongest Citation Bursts

Keywords  Year Strength Begin End 2000 - 2025

LRI 2000 1.62 2000 2020

s 2001 1.19 2001 2005

artificial intelligence 2006 2.03 2006 2008

L 2006 1.35 2006 2008

FH 2001 243 2011 2017

AR 2014 1.94 2014 2018

EE 2016 1.97 2016 2018 —

PN G 2016 1.03 2016 2019 —
i 70 2019 1.69 2019 2021 —
NI 2004 1.55 2021 2022

Figure 7. Chinese keyword emergence atlas of artificial intelligence applied in ICU from 2000 to 2025
[ 7.2000~2025 £ A TEHEFE ICU R AR 3K BIAZR I EE

Top 10 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2000 - 2025
chronic health evaluation 2006 5.73 2006 2017

hospital mortality 2000 8.83 2012 2019
intensive care 2000 8.09 2012 2017
outcome prediction 2004 5.12 2013 2014
acute physiology 2000 456 2014 2018
critical ilness 2005 7.48 2016 2018
length of stay 2013 5.05 2016 2019
critically il 2016 446 2016 2019
critically ill patients 2007 6.91 2017 2019
selection 2020 5.42 2020 2022 —|

Figure 8. English keyword emergence atlas of artificial intelligence applied in ICU from 2000 to 2025
8.2000~2025 £ AL EBETE ICU R AR BE 3L Sk BRI s N B
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3.5. ALERETE ICU B ARV IR S #r

R B 1] 2 7 T BT[] RS FH A0 2 A vy R D B ], R TG 2 AT B Wt S (8] X Hh e S SR T AR O
WHEAT R, SARE] 10 NI . BIA MR KTIRFEM BT KRR, LORENER, SR
PR, HEMRBREM. WE 7R, F OO T b 45 5 i BR B R s o T (2.43) s N T
AE(2.03). BEIE(1.97) AEVEFTE(1.94)FIEET(1.69)%%, HLAS A A& FREIT ] 5 A M 5817 (2000~2020 7).
Wi 8 Frw, BESCRHIR TIN5 B 25 R iE BRFE R =i 1) /2 “hospital mortality (EEFEFET-28)” (8.83).  “in-
tensive care (EJEMEPY)” (8.09). “critical illness (f& E )" (7.48)F1 “critically ill patients (f& H Ji
N)” (6.91)%,

4. i
4.1. NITERELE ICU B RO InR

2000~2025 4, ICU H N TR BE 1 B B 7k 34, o] WA T BEAE ICU H 1 B TE7E B
KFARAZ BN 7 EWE, O IIERERN BOZ Pk NI R R B, H MR 58 A I PRSI N F 1)
B B KU IR, SOOI SCE = T SCCHR, XA e 5 E b N T Be 0 AT R L
My WRANE R BN ST A LR B, iE i K2 5 e i K R S e AR SCR AT, Al Mt
Wb T KT FRIE Y IR AL PE R BE R 7 R R R 2 S WL BAE [ B R ST TR — € ok, (H A0
PEFEAR A LB H B AR 3

4.2. ATEHER ICU RN RARXPRICBMPIMER R L RES ST

4.2.1. AER REANTARAR

GRS R A —Fh A TR, R a B R BN 2 DA BRR . BRAFESRE R, AEFA
PARGER A R R S VRS A UG TRIN[9]. — AN T80 R AR I R TR AL, 5 B FEEAE R
Sl H R AR TS AN R B R R (10, MORBERIIL I 5 B4 ok G, EW A LR BEAE ICU F i
F B TR R IR M i 5 A, B 2 9 Bk BITINIGIR S R, Wnfake iR . FEr )
FRAE TUEA RREESE . B ABIF T 22 90 SO0 B 78 105 PR i e ) S AR B, TR B m] L A B i PR 4
S KBS PP T, AR IEARN S8 . B, ZHU [11)250 UGS S B WU e, @it
Z AR L E XGBoost B BA f AT PERE . skAH[12]5 5 T MIMIC-IVE &, B4A LASSO [Al)H
52 MLt > 5k, MR IFIRAIE T FLARE B T ICU W8] & 2E Suk B 1040 (AKD) KU TS Y, I3
it SHAP BOARFE TR o] ffRett, NImpREIATBI #e 4 2% . FH(13])553 T LASSO [ 5 Z Fipl#% %
7R ICU 3% £ i 245 B (MDRO)E L RS TR, FE454 IR B St T ik, IR R
WIS T IR SRR AR G TS B AR B IR Y B 2 B TR0 sk, RS8R TR, HHE
R A A, R LA R SE R TP RS, ERIBSVPAN Y B, 2K P {E. OR fH. fhukw]
W, SESGRITMBEARLG, N T8 R g B TR B0 AR B e . BEAUMY R . ARV A R AT T
WA, IR AT S5k R R4t 5% .

4.2.2. HEFIRESMITARHER

HL#%%: 2] (machine learning, ML){E 9 N T BEGURAOIZ ) SRR IRHSCRE RGL G, TR RLER )
IR R AR RS, FREBEM S A2 [14]. FAN TR RECE ICU H [ R SR HLAs > 7
FAEERIEAR SRR, RN R . (EBR . 32, 1P S 24 RS, S0
B S (R R S A R it FE T BRI« AKFT MIMIC S RA MR 3, [ Ah2 3 Bt /s AL a1 . Sele s
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