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[Abstract]
(ICU), characterized by high incidence, high mortality, and diagnostic difficulty. The clinical presentation of invasive

Invasive candidiasis is one of the common invasive fungal infections in the intensive care unit

candidiasis lacks specificity, and conventional diagnostic methods are time-consuming with low positivity rates, often
leading to delayed treatment and increased death risk. Therefore, early and precise identification of high-risk patients,
along with the development of sensitive and specific risk assessment tools to guide individualized antifungal strategies,
remains a critical clinical challenge. In recent years, traditional prediction models based on ¢linical risk factors, Candida
colonization status, and microbiological markers have been progressively refined and have played an important role in
risk stratification and empirical antifungal therapy decisions. However, their positive predictive value and generalizability
remain limited. With advances in precision medicine, biomarkers such as (1,3)-B-D-glucan (BDG), inflammatory and
nutritional indicators, immune cell subsets, host response assays, and molecular diagnostic techniques are increasingly
being incorporated into risk assessment frameworks, driving the evolution of predictive models from single clinical
indicators to multidimensional integration. Meanwhile, artificial intelligence approaches, including machine learning,
deep learning, and federated learning, can effectively mine complex information from electronic health records and have
demonstrated considerable promise in improving predictive accuracy, enabling dynamic risk assessment, and supporting
clinical decision-making. Nevertheless, most current models lack large-scale, multicenter prospective validation, and
their interpretability, generalizability, and clinical utility require further clarification. This review summarizes the current
state of research on invasive candidiasis prediction models in critically ill patients, covering traditional clinical predictive
models, biomarker integration strategies, and artificial intelligence-based models, and discusses future research
directions to facilitate early identification and precision diagnosis and treatment of invasive candidiasis in critically
ill settings.
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ARG £, TS B B R H A Sl A T L A7
2.1 ATREEM : 1994 4F, Pittet 2511 4R A TR A FE L
(colonization index , CI) FIIFE 1E 7E A8 4L (corrected colonization
index, CCI), 81 F Ak 223 (v a2 MR 1 B R, 138 T Ji5 247
VSRR B & o Herp, Cl= FEPERS SRR 55/ A
PEE, SR BEEA T B 5 CCI=CI X T BE e A 40 / S R
P, R BEAE IR . %/ MBS PERF ST R, C1=0.5 5
CCI=0.4 SRV SIRBIR M & A B EHE, nT1E b Rt
HEIRITE 3B % ., —Tg8A 10 TiffF7T (3t 9 825 i ICU
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PRI > R AE o UE T2 PP ELRTAYT . 2025 4F,
TR 12 KT 54 A BRAE T A UCK S BR B A L I R
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ICU o 1) % BEAIF 5 (570 ] 8%, b ICU AP 22 P&
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(SR &% B R TP 43 ), JRIESE HAZ W= 28tk S BRI 19 AUC
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3.1 BDG : BDG fF 2y B0 RE () 247, J2: H R
RIS EE RS BDG 1SR SRR

RIS Ry 75% ~ 80% 55 1% 9 60% ~ 80% ' {ELI B Pk 3%
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BDG(WT) <45 ng/L” BRAHRIUERT, HABRZ 22 M SR R 1)
NPV 4 100%, PPV “} 48.6% , FEUEE A 100% , 55 5% 4 28.0%,
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55 I 0 e B (BB i =50 mg IR TR IR ). e T 5%
I 1 INAZIRYT . BDG B L 202 Bl /AR 2k R R
SIS PEEFRIRULITES T (Acute Physiology And Chronic Health
Evaluation I, APACHE I1) = 15 4355 K] 25 554 i3 i)
T AR AR T e BAS) B e BA A ) AUC 4351124 0.820
(95%CI 3 0.76 ~ 0.89). 0.807 (95%CI 3 0.73 ~ 0.89), FEFF- &
BABI R HNALRENE T CS W43 (AUC 4 0.711,P=0.044)" 77,
T BRI, AR A 5 45 5 2 KT & AL S &
MV SRR T B sZ e IR BCE S AR R ST or S L 2t
FREGHNTE , FTHE T Sl s 1 SR R AR g 2
34 ERNKIN S A R DB A HE S ST
W, AT SEILAE 3 S N S TR A B AP AR I, SRl 5
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WA = G A DG I IR SRR R S e e L AR B 4 B
RAE AP F 2 Wi AR B K G AR R R T 8
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(phospholipase A2 group VI, PLA2G7) A4 %5 5455 A= mly s e
PR A (1~ 15 49), JBREREI29 1 h ' 0 T2 R (T2
magnetic resonance, T2MR) W B 75 4 1fiL P S A & BR A
T A WHEE SN (polymerase chain reaction, PCR) eIt
S5 G B ITRE Z AR UM 34 7= 1, BN P 45 5%, AT B
FEPETR R TR A UAE ELAT AL A R Ak , T A Ay i 45
Z AR TEAARTE A SR ) 2024 4R, — TR £ HhU ATHE
PEWFFE (10 BIHRIS TR A AT ) PEAS T IR ™ 5 4y
FE TR AR 23 M SR A T A8 < A LA I 5 5 A e
ff, AUC 4 0.85(95%CI Jy 0.52 ~ 1.00) ; B4 T2MR ] 57
SEIF, AUC #27FZ 1.00(95%CI 9 1.00 ~ 1.00), $75 15 312
o7 AT RFN T2MR AR H 38, T2MR AT 4 fs B e Sk
—HBADERON M Peri 45 2 (2 L RTHEMERT R
B, Rtk T2MR BH M SRR PRI R I 48 D e
AR OR=1.76(95%CI 9 1.21 ~2.56) ), TEME I SIRE NG
B fE B T S REE ] PCR & EETE T2MR F RS2
T e e BR T  , LM AR T

IR IR R B REEE T T R B (R B AR BUAR AL L A

BEURAT FRA B P IR S2 B o IR RS, el ORI 2
FAR 3 25 < DL e8I BDG S5 &I IRV #EA TR
PR TR i WA G, AT 12 Ak g 5 22 0% vl AT
Yo BHRTE , HRTARCHIFRZ /A, R Z AR b T2k
MBS AT Fe R TR ILRE S50 25 ), B2 KA Zrhu e
HIEREAESCAF o AR TR AR 2 H JSURGHIN 5 7 S O3 (A
PCR BXA SeptiCyte ) (&G 1, DT A B ELAE 19 T
Ty
4 HMBFIEATERENEA

BLES A 2T AN BE R N HIHE S 1R 2 M Bk T 31
TN by 25T I DR VP 23 1] B0 K S B AL G AR Bl LR 1
SRHE K, AR A 2T ASEH AT b 3 e AR RS 42 4 A ) A
AR ERAE AR TRy it L R B AR PR 3
A WIS AL S BERLTE 1CU BRI rh ) = 28 1 2k
PR A TR CAUC H 0.75 ~ 0.85) A A T4 4 8l 5
RO T A P R I g 2 (SO ST £
T HNERIGIE , BEAES AN BN R . JE T LA~ i fR 2Rk
TR AR L AR BN L LR 1.
4.1 Blavp 5l A S R  HLE 2 TR R 2V S R R
IO BN PSS A BIL g T BRI AT LG i ok A
AL GERL Y PPV Ik )8, A BRI, SR AR L
AT | R A A AR 5 T, PT LA 2 A s R
[FI i, 5 5 S 8 A PPV, R R — 351 2 v [ B BT 5
[ 8 002 1l ICU 4= & RAF 27 A AE (systemic inflammatory
response syndrome, SIRS) 34 ) FIFH 4 il > B pb it
TSR R A B A A , eI ZR2E (809% %dls ) Ak
£E (209 ) H, A i 6 B T (extreme gradient boosting,
XGBoost ) FERITFIN & BRPA MAE Y AUC 35 0.92, T Logistic
ISR AUC (0.52), HHAUREE N 84%  F55IE 2 89%,
WA ] 7 SIRS At ZE SERE AR (0 ~ 1), IR
BI{H 0.030 Ff, NPV ik 99.6%, 1] Jii 81 2 S M BT EL IR A Y 7
PRAHERRARAE

Bl S BT SIS RE 7 ThT 2 L0, (H HE R AR Pt
BRI 1 I R HT Y AT H 520 0 Ry 1 B MR 3 Y ATl R
BEIMEALE, AT R N TR BEBOR H 45 2 B AL, V08 F
s ( Shapley additive explanations, SHAP V] LAk
AN RHIE XTI PR FIUI 45 SR 64 DTHR , I T 48 75 A 2 DR SREAR A 5
Jey B AT g B JC A BE (local interpretable model-agnostic
explanations, LIME ) %575 R 75 J5) 2 1 XA 28 R 47 A 45, A
TIT 4 3 4 A 2 T XA AR 5% SR U B S5 (AT 2024 4F,— T30
FArPUOITFE (334 9] ICU 85 AL 1 T S 01 A R TR 1ML AE 5
TR ILAE A AL 27 S A2, 30 2ol 3 DA R I T BR T L 18 I3
IRAERR, FARBEHLARAK (random forest, RF) S35 FLMEAE, #h
HRIIE AUC 2y 0.83, BE— 223 i SHAP 7001 & B, BIHZE 3
(total bilirubin,, TBil), 4 #  SCHE S P 5, A 11l RS
FHRIFIZ R T, Z I a2 S BF 5 R W, 1R 2 A (blood
urea nitrogen, BUN), TBil , L/ . Alb , ZAEFEHR(UINLR ) FIA:
ATPRIEAR S (G383 3l TR AL P R T A1, X SR R AL 4T
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Yuan 2021 XGBoost. XGBoost 8002 15 CL AKL, AMEFR RS B s JEHFAR . &8 0924 84 89
azled SVM.RF. HO K S B BT BDG FHEE | SR i
ET.LR iR B ERRACIGY IS ] | R i 2R el A i o )
i FH . AUBIE ST R]  NEU<1.5 X 10°/L, ICU 1R
IFIE] LYM <1 X 10°/L, Saf¥: it a]
Meng 2024 XGBoost.  RF  334(N# 18  TBil 4F#% . PLT. Hb. HuO#fk S48  ICU fEReRf Rl . 456 0.830 78 75
alar] LR.SVM. A1) 5 LYM.NEU, MONO . $i 2593477 . PCT . CRP, il
RF.RNN 77 (4N WBC . e il 254 . Mo E IR EEBTFAR
BEIERAS) AT SER I
Giacobbe 2025 LassoLR.  RF 12483 29  PLT.BUN.UA.HCT.Hb.RBC.NEU.4E# Alb.Cr. ¥ 0.640 70 58
A RidgelR . PT,APTT,WBC.TP,INR,CI,CRP.EOS.GGT. i
RF ALP . Glu,BASO . TBil , #3%/ , ALT . LDH . MONO ,
LYM. AST
Giacobbe 2023 LassoLR.,  RF 12483 14  BDG,PCT,EOS.PLT NEU,HCT.UA,MONO.Hb, Wi Kty 74 57
a4 RidgeLR BUN. Alb.LYM, WBC. PT AN
RF
Zhao 2024  RF RF 1434 6 SIAKEE R AR AN TR LSRR TR NE 0981 960  99.0
gl P2 JRAS | R ALK S o
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