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Abstract

The rapid development of artificial intelligence (AI) has introduced novel approaches for diabetes
management. Glycemic control in diabetic patients undergoing maintenance hemodialysis (MHD)
remains particularly challenging due to pronounced glucose fluctuations, altered insulin metabo-
lism, and multiple dialysis-related interfering factors, rendering traditional experience-based ad-
justment strategies insufficient. This review summarizes recent advances in the application of Al
for glycemic management in this population, with particular emphasis on its roles in glucose pre-
diction, insulin dose optimization, and risk assessment. Current evidence suggests that machine
learning-, deep learning-, and reinforcement learning-based models can integrate multidimen-
sional clinical data to improve the accuracy of glucose prediction and optimize therapeutic strate-
gies. Nevertheless, challenges remain regarding data quality, model interpretability, and integra-
tion into clinical workflows. Future multicenter studies and prospective validations are warranted
to further enhance the reliability and generalizability of these technologies. Al is expected to be-
come an important adjunctive tool in glycemic management for patients undergoing hemodialysis.
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1. 5|8
1.1. fAIRERE5EX

BE PRI AE 43R0 B P i S B M M MR i 2 — R SR I RORE S e N S {5 1) B 2 £
1. H, BEJR)E S W (diabetic nephropathy, DN) & 5 32 K W] J5 (end-stage renal disease, ESRD)f 3= %L
A . BEAE IR, 4EREME MLE BT (maintenance hemodialysis, MHD) N == 2 B IE & AT 7 e —
[1]. £ MHD ABfErf, PR EE & BT, HMUE S ER SRR O M H A GRS &K
ARG . SR, BRI AR 2Rl EATAE O AR BRAR AL L 2 FhIEACE B, 8 g i | B
Tt o AEGEIHET 2200 1 IR B 2% R AR Ok DA R IX — i BE B A AR R B, e R i 75 B JIOkS A0S 44K,
A BEERIE (2] [3]. TR, AN LBRE(ADBOR K PRIE K FEHE S D 2 AU A 22 56 DK 5 o) B s IR BN 5 A2 .
THLES 5 2] S5l S SR R A RS e B SR A D7 Th e 0 tH kR L35, g o iz A\
TR P R At 1T B AR B A [4]-[6] 0 AL B 1E RGBSR W T8 2E e, il R S B F f B2
RS
1.2. 4 MRS HTHER S S E MEE R R R bk

YERRIE MLVBOE AR RS B8 B LR S P R B ke, AR AE T id i S AR AL XUE &
BN o 12 N TR 38 S ARV T8 SR B 20697, 2 2ENT A G = I RFEE T8, SR B
SN [ T A PR S BN AR . BT AR, MR B ) AR S R B T 5 | A R B B
TGN H 53R FE T H 2 [0 B 22 5o 3@ IR A B IR RE &, T G2 o 2 v DT e K e 26 25 2k

DOI: 10.12677/acm.2026.1651965 1623 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1651965
http://creativecommons.org/licenses/by/4.0/

FHI, BRI

LR 5 R BURNE AR AT VR A AR MM, TR “ MBRR SR 5 o X b e B A2 5 (G V) EARIIESE
SARIUEEVIRR[7]-[9]o SULFN, ZARMIRRIRE N B S R A 2 2. B RS BRIDAE N F 35
PR EY AR A, M0 PR AEAH OC JOAE B AR ZE L W] 5 S I B AP, (R E AT RS RIS
JREFIRGOFAT” IR ZACEPRZS o PO R S5 B U 8 0 LU B S R S S 7 R 7] [10]-[12]
BeAh, EIRAR . T B BT RIS I AR — B TP MBE T, AN HbAle fEEHT 3 K
FEEPESZ BIBR M, AR GO R b AE e T . LR PR IR R k€ 1 4R 1k V08 M b PR A8 P IR
AR B RS ShA AR SRS, T E A A 20 56 A1 )8 4 e DA A2 I R 7R SR [13]-[15]

1L3. ALEREETRRUSNR R

NTERE, Fral RS SI(ML) SIRE S S)(DL), B ZBE 2T EN SN EH. fEES#G
PRAIATIE, AT RE TR A BRI MR I 075 28 0 2 PP K HERF PE U AE 2, $R75 FDA it Briv. 761 PR T 7
W51, BET FF0 5 (EHR) PR FE 5 ST BB R B T2 238 FENBE 28 . 2k B 4 105 (AKTD) B0 I A
HAVERE AL SBR[ T. ES TR FEATIS, AT OO T 1 20 2 BUAE B (10 IS 00 . AR & R 4R
RGN LTI R BB [4][16]-[18]. Al A% OIRAAE T REW A K B ARS8 ——645 EHR
RS AR (R SR A AR IEEAEIRORTRER . ARIRS) S AR IR I(CGM)
A BRI = AT i DA R T 2R A o5 I AR BRAE 5 —— AT SEE M B R0 B B T . B R GE EIA
PRACTI R 36 A2 (8] [19] [20] o

AL B AERGUAMEEN T RETE4EHE M L B0Z b0 JR s 588 0 A B b A T DR . B J B i AR
JSEF o G A AT OCBRAE B, BRI HLAS A% S0 38 A AR G e R e B T AR TS Bl TR I ORE KUK
Bz, dEmEaT S ara R, R E SIS ERRE . REEM RIS R B AR, DU IR RS
BRI HEIBUELE =275 [21]-[24].

2. YEFFMEIARIEHT S & IR TR AY X5 (2] R
2.1. IFEEEHIES SR

BARRI: H ARS8 Al #id 10 mmol/L, H A MUAEAR 5 2 (CV)H & T 40%, EmT—
FECHHE R BB GBI CV < 36% NFa5E) . BT, B AT 2R U AR BT AT BT (R &
PEAEE: TOREEN 1.5 g/L. 2.5 g/L. 4.25 g/L A%%), B RERERM. BIEE KBRS 2 =EH
R, B S I MRS R BE(GV) [7] [25]. fESi4ao 0% IR II(SMBG) & RAX BeH AL 4~7 AN EHIUN,
M LA 42 2052 A a7 o A DR RS R RGN T BT3RS AT IA 0.5~1.0 mmol/Le-h) B[R] TEAE AR L - CGM
EIRAEMS IR AL IS A i 4R, (AR AR R TR BB E, HAE@ENT R N LUK, i
AT BRI HERAYE . R Ah, BT IR A T 2 A1) 28 2 T 7™ B A I (<3.0 mmol/L) B8 i LA (>13.9
mmol/L) B EE KU, XG5O . INAIDIRE N B RO FEAE 56 [25] [26].

2.2. EmMEEHINEEZRRGENEX. 9. KD

MFEFE AT, 22 MENHXE R T, HARY, . MRERS. EFRARL
e ARSI B K PR () RRE (A If A T CER K D) 55 08 PR BB 3 B TS SR B AR 10] [11] [27] [28]. [AIE,
ASFRIGE AR B G5 A6 AR 03 AN & S 22 250 0L CAn i 20 400 Pt A ol 25 168 P ) (56 75 A U s o 22 5 K, W
DI SE 5 M7 S48 H1[13] [29]-[31].
2.3. G MPEEIRS AN RRYE

R4 ALK T KDIGO. ADA S48 R ARHELL 7 56, andi 4l HbA 1c /K-F 12 5E U B Fr (Gl
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W 7.0%~8.0%), FHRFHEA - BB ER TR A, X “—I11)7 B Z ARSI S R EREE R
AR o I DA 25 A 7 R R J B 2R RV B I, A e 7 2 [l gt A H A It H s IR Be SR BB NTIRTT B4
X KEERGEE, TEMMER, HMELAZEA L& R MIELM L EAEH . SR SCRE R SU(CDSS)H
B2 A1 2R A X BB AR A IR A 22 3 I (dn <3 AT F ek D 1R B 3R 20%~30% 7 ), 5 UMLK A AR 2 (TIR >
70%) AL T 50%, HARMBE & AR EEAR[2][22] [32][33]. H4h, SBE ARSI LOCHEE
RN CGM B B 35 32 M ER A R )it — 2B IR 1) T % e 7 vk A ok

2.4. HEFFMEMARENT S E MAAEE PR AR IR R B R H N Ak

55—k R NBEAE B, 4ERRME ILGE T (maintenance hemodialysis, MHD) 8 35 B I HE#AS A AN 24K
B RIESZIRIT W, B2 FENTIE AL R ETHUEN, HERRER A R SOt 5 3ha
AR RUT] [25] [34]. DRUth, FEMUREE B AR OGN TR gt rh, i B S OQUE i iy AHERE A 1 2508
R R AN

T 58, BT SCER 2 2 N B e LR R I ) SRS BRI BTG IR R AR
TR Ar OCHA ET R FE) LLAGE TN SE S48, W nlil i o f & bl i is R B RIGRd R, B#S
5 o [25] [35]0 IR LRI F A A AEE AT H S HEENT B 2 (8] IS [F) ) s A e = Rk, 7EANTT
BRe B, PREENT IR ML BT, FRES S AT R A 2 B R, A BT S R
i 2] 88 LW Sh A AR

HIR, BT 57 4 FE I (continuous glucose monitoring, CGM) ¥ L i 7 BCHE 72 3B A Hi o b S 30
H R B B RRAE . B, AT R R R AR AR R B, TE AT S TR PG IR AR R
B IGIN[7] [25]0 AEGiHe TP Mk E HbAle IPEALFEFRME DL WX —Z) A1 18 o 38 3R BOGE A AH 5% b
AL RHIE (AN TS R s 28 SRR B 7K B RS AR S BE45), mI D I 0 JXURS: P Aty B Tl AR Y 2 it o LIl PR
B E B 4] [36].

WAL, AR AH SC s A2 A N B b B S S i@ AT [A) S 44 =5 5 il (interdialy tic weight gain,
IDWG) e B2 & i B A, A SRS v e A 2R . JOREKP R 5 s Uk, [R5 5 fpE
WAE[10] [117 [27] [28]. (AN, ALK SRR F2 IR W] BE M LS 72 M5 2H 23 (B2 1) R A2 it 7
MIX CGM Ml 25 R A M [37 ] BRI, KRB AR A S SR R BRI i, A BT LB VR A
TR0 A A

FJT T, BT R E AR S VAR R TERRAE R, AR B R AR A N BE SR BB AR
H[35] 63X —FF s RN, 78 UBHE 2 b 75 28 R R B 2 VR A B0 Ik TRl AR , 177 S f B 2 T [ o 79 2 R AT DA
EN T R AL 5] NBIAS R AR B WU B S S 40, A Bh T 5 ST st e i 3 AR S o

EARERR R, CGM {EZE T B b iR A G — € B o« B2 KM i e v el A v iR 5l
ERER, HATHEFE CGM B8 5 L b LS 2 A R G ZE(26] [37]. BRIk, FEAHICHEUR 73t BB Y
g, NS FEEX —IMERAEE, G ZIRBIEHT SR G HIW, DA R Rl k.

FEMCEERN b, XS CGM HUl AR E I RSVl 22 MM s n) @l , N TR Re 7T B0 Ny Hoa E N H
W, AR, P IBRREE N RIS, 0 ASRF G AR 2 AR A FUER 1) b s i3k 4T
P, AT sl S i SR O A AL I 5 B Tl 45 SR B 520 [38] [39] M4k, mIIE A w22 e IR B A, 44
CGM %4 518 R MBEBOE TS BURATERE 204, TGS MBS &2 22 34T B B 1E[36] [37]. fELL
Bl b, BIANZBESEIRME HE, BHRERIRES . BT LER =S E BB, TS
BERAE S IR I R I AR E 1 52 ARE DI [19] (21 [RIE, 25 R 255 B B R AR A0 AN 1 e
FERLIY b 5] NN & PR Al TH DL A T 25 SR T R, A SR 4 v I PR B P 22 4 ME RV #E 77 A1 [39]
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BeAh, T R I PR SRR 2, EORFEAIR 22 R IOK, W CGM N i iiide 244, i S5
TR AR I 2 A X 2 R R D B R IE G N T B R S S T B AP [39]. TERF TT K
7 PRI N B A T %o 5 B R R A 3 ) A, L e DR S AN — BT 5 MRS Y 1 R VT A

gr b, YERRVE MBOE AT B RS B b (R A B R AU N BT G S H, BB RHAE . A
RSB L Z IR FDHAREZ AN T7 T X LR A I T S B S A0, Ry N T4 R AR Y
PR T EFE ARG B AEEE S IR X SR B, A RS R PO R, N MR T
TS PRI B PR L SR
3. ALZE@R O EAREENBEEEPRERAER
3.1. HlEEF I E5RESE JEREFE

HUBR A S (S Fr i B KL SVML BENLARMK RF. Wi 4% XGBoost)il it Xt H S ¥ itk 472 >,
WRRHIE 2 M AELEME O R, O 2 T s 34 70l [40]-[43] . IRFE % >J(DLYWEAN ML B 74, @il %
JERRE 2% R B AE . KA HEAZ X 48 (LSTM) A2 — FHRF IR IO G PR 40 22 I 25 (RNN), & [ TR P K 571
WA, AR IE A AR HE CGM A RIS 8] 5 50450 o 35 A 28 X 245 (CNIND FE K 3l B2 = 350 2 TR 4RI, o]
T B B i LS 5 AT DL R S AR R ) AR LRSS FE NN 5 LSTM H 4 44 & H(CNN-LSTM),
DA 7] B4 B 300 0 s A ORI T 34 19] [21] [43] [44]

3.2. RFEIES TS TAHRE

BT CGM A HIAE 5 43 Bl — AN B0 s St e 8, AR G geit 77 (U ARIMA BB DL R R
etk AEPRRME R 2 AR R T, AL SRS DU HR B AR S BIURS 1 T -

1) BRECEIE 7 HT(FDA): K 2 5507 R I B O R 22 2R R UL lAE, 1 25 R 5 I (i B A
S fE BLIM IR R A S B AL 2 S Y

2) LSTM S84k i N g 3@ & il 30~60 438 B 0 SE MUBEE « Ji 5 2502 ok MR E
T [R) R AT ARAE, B RO 30~120 A3Bh AR TE . #FFCRIA, LSTM fE TR 25 (RMSE) Al
I R P] 42 52 1% 22 (U Parkes 1% 22 P& 73 #)_ B3R T-A% e Y[ 38] [44] [45].

3) VER AHLH] K Transformer: JTHIAT 5T 51 N\ Transformer 284 7 (F) B v 2 IHLH], AERESh SR T A
[EI AP AN R AL E, 5T 7 [R5 FE R Pl e 7, JCHOE G HeE i B 5 HE@E A H 2 [ i & 3
#E[40] [46] [47].

3.3. HENARENEXIEHRRA PR F

THE NG 3 22 87 FH T B8 PR 6 IR i £ (DR) J2 I8 308 B SAR VAL o TR 2% 2] B0 R s it 43 A HIR S R
F BB GO, R LA T8 A R A R AR TR BRIAE &, ek T IR RS @ A i ) TAE
B 4A[48]-[51].
34. BRESLBERFRAES PR

E JRE 5 AL FE(NLP) B AE 1 A 222 55 IR R0 S fD B 3 R A , B AR S5 M Ak SCAR AL ] &
FCHRFAE T, B BN PR 122 26 AT I A7 Sk e PR R 7E XU, R E IR B0 I S, AT AR At
B SOENTIRIT SRIE[S] [21] [24].

4. A\TEEHFHMMAEREEMBEEEFNEFNA#*E

N REAEIE AT 8 IR A S8 o ) 7 P 3 S v T O 0000 T 55 A A i & 3R R B AR AL S A 3R
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o BT LA o) VR A S B TS Y BE v R S R AT AU S R BB SR O B AR AR, ST R
FREG IR B B v b RS 3 AT B AT AI[17] [18]. #B4r RGu(40 Guardian Connect)if ik Zs bty 5y X6} 12 452
A I EH i BEAT S A, SRS TIE, T 9l PR TR B (8] &5 11, FRARE AT AH 5 Sk I RO
B AR [20]. FERLFERL b, 9l ) BRSSP BEERE— B3R T ALFEIRYT RSP R F, Jd I %)
1] S5 B AS TR R UBME SOENT A R S HR AL, SEHUR B 20 B M HERE 5 3D A T BE[29] . AHOCHT AT
IR, T IEAE ARG R RS () [RI B, AT 2 2 4 = H A5 Y Y B 8] (time in range, TIR), AT 26035 %
R MUBE P KF[17] [52].

EGAERER, NLEGEEW A TAET AT AR E &S SR TR ESTF
G110 AL RGN BRSO T BE R G 45, IR G ENTIRES 5 MR RE K, A A A Tk
B 5B EI[23] [46]. AR TR AL S5 & FRIRES M B AR SE KI5 T BA BRI [ i 2t
MR AR E[31] [33]. EMBIEAL 70, AL SRAENE PRI AL . W PRI A2 S A B o Je 45 0
FORETRIN Bt R4 ke, AT R 2 AR R SE LR 0 R A B, DR B BT BRI BC L 53]
[55]0 MbAh, AKFEANERIN L AT 2F B A M G O FE I I R e, A R AR A (A A7) T 42 52 e 0 B0 S F
(2 A iy e 0% S I SR OGS BRI T sh &S T BEVR YT J7 58, AT v IR i B () S SR 1 5 22 2 M [40] [56].

5. FARBYME Kl R3S £ ETE

JRUE N TR Be AR PR BT O R I LD R A O S P A5, AR AT B8 3 vh B i PR AT 3 18T i 22 077
PR . WEARFRIERE, DAHFCUESE AT BRIENE R A JF AIE 12 W X MRS A8 31 7 i R
ARGHAERTE, B BRRAE B RE(AUC) L 2R TAL G 4t i J7E[29] [57]-[59]. #RT, HHSGIEHE 2
RUET [ AT FE B NRE AT, B Z RS B BRI (RCT) B SCRE, BRI 1 FLARIE B 7 55 2 A I PR
e Al

HH 2 T o) @R E AR 2958 AT BB — DR e o AN [EDZE T HhoO Z TR AE W Sl (380 S o e 5“4
P ” DG, B R RME . B E LT EIEHIA R AL —, SRR o0 B Nz AL RE
RE[19][39][60] [61]. [N, BRJ7¥odE BA R BURIE, AR E SRR, BERARY
&SR B R AR 2R, B A SR T A 5 B e ok

TERR R, PTRRREVEAN e AT N R REN P i R . 280 TR S AR 2 3 “ 2R
Fa7 RAE, HORSEOE ARG ZFE I, A PR AR M DB AR AR Y HERE IR N AEIL B, AT S e HLAE S bRz y T
HRHEESZ FE[18] [20] [48]. JUHAEE AR Bl KB R FIEEE T, BRAIHRAE AL @ UUEA T 456
Wr, DLERERIGIT B 2t 5 NSCRME, IXAE—E R LIRS 1 AL RS B A5 (A [52].

BEAh, N T BB 5 I K AR AR 18] R E 5] BTSN 240 41T 240 AT R G ARSI B e
HL 7993 J1 & i (electronic health record, EHR) 4% % &, 38 h0 1 I PRAS FH 3 R 24 1% [23] [26].  [FIR,
BRI E 7 2R A R R M B AR SR B S e AT 32 PR T SR AL SO B R S BRI R, FE BRI BR X
FROFE T Bk R[4 7] [62] o badk i REUAE [F] A4 B 1 N T REAE I AT 6 85 A 28 o STy R 11 2 g

6. RKARFTEERE

N REAEIEATHE PR S8 R B b i S T4 T R B, ARSI U 5 BBl SR s B 5 e 0. 3l
SR R R F A B AR S5 T T P IR . 2R HEE RS o) 2 ST RV E B S 27 7, 3
MBS SRR E TR SEH L2 A2 HE . B2 AR ULRR] 5 s & R AR (0 TR 8 T M
A7 B S I A i 0 R R AR, AT SRR A A e R AR HETIN[19] [21] [63] FESLEEAE £, 55
M2 2 SVEAE ZN S T TSRS o (4 B AT B AR OGTE, 2RI RS B R T S A, AR R s A
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RPN IR IT 7 AT R AL, A B HESNE AT S N B W] P PR BOE R R S8 K (8] [20] [64]-

TEHE SUEYR R R W, 85O PME K s A A R SRR AL RE I RO . DL AL-
READI 5T EEHE FENRERM 2 h O BdE-F &, AHEd AR S R E S L], (R BEEA R A
FEA IR S, AT G AE 2 [65] [66]. RN, 45T AT 78 2 8 A0 T B0 Bk 2o Afr sl R 40 56
WE, Ak — Bt T Bt SR pwE T, T e i B AL RIS, DAPEAS AT 17 g A
TR BRARIZETT BOAS B 4 A Bt B 1) 56 7 THI R S BRI DR S B M A e SR 4 it IR SR AR [ 201 [21]
[58]-

AL, N TR BRI IR I A T AR HE S I P AE SR N HEdE . BEERR AWK, A58 H E L
R R K ST T e B O E T, DA REE 240 5 B 3 FaAA IS B 2RI [ 17] [24] [55]. TEULHERS 1,
Rit—BIRE Al 5IER T FZIE AL, SRR ASIERERTE SRR, Nz N T8 GefE%E
My B2 IR A H P 22 4. B S n RESE N (671

7. &Eig

N REAE A 1 MV Ao PR S5 UK P e FR I L B B I 0o AE TR T S 9 A KU
TIUEE R AT PR IS h) E SE07 T, T HLES 52 5 5 IR BE 22 ST RO CLRE s M A% I PR s mh SR IBGE #2
R, X IBE AR AL B AT S A A, IR SEBN e RS SR RS AT . X B BRIy B JE AR
AT BRARAG AR R v MW RS DA S 3R T M it A e R 1 W i BOR %42

ST 00 W BN B, N TR B A N P =0 R e 24 phy 2 96 UK sl 1) K ks e A . i
O RS MBS . LI IR SGENT A SS L AL RGRENS SLELEE XG0 2 SRS VR, JRE
UL E 2 RS AL T TS 5 R SRS RF UL, AT B2 et PR ok SRR I F 1 SR T R S 5 — Bl
I, R RIS ERT, ALGITIUE BRE, Bb A D Z TS ER i, £ e Lk
BEEAERES KRG

H AT TR REAEENT AR BN 340 TR R B JLIm PR A T i 22 U7 k. = ARt 7e % LA
(e ot 1 0 AR AE Y 2, k2 KRR 2 rho S RTHE T FU RIS AR AN [ B o iz A e
P FFIAIE. BEAh, BRI A 2 . BE bR e RE EEA R DL PR AL S B ) A, B4 — e R JEE Lo
297 FLAE SERRI RIA ST (1 B o

RRBEFCRLHE 25 158 2 S HR B & SNSRI B 45 AL gl &S5
P ASRE B, SR R R EPIR S I 2N BE A7 o RIS MR 2 O U 5 e B R S L
FHIOT REREALRT B 50 5 H et AT 7T, BLRGEIHAl N D REAE B A 8 UM B b I PR A . 75238
REMYE S M A R M E AL b, et N TR 685 Im RSSO IR BERL 5, A3 RSB /6 3 U 2 1 B
IS KSR B BEAL J7 17 K Je o

& STk

AAEFMALTE N IR SRR 5k BORMEIS 0 dr. 18 SCRE 5T 28 AR,
X SCEAA N B 5T

il &S
ARSI
S5

(1] B¢, Fhs—, TR, & WERX RO MAENT B R TR T[], B S gt 4e &, 2022, 20(5):

DOI: 10.12677/acm.2026.1651965 1628 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651965

FHI, B

(9]

[10]

[11]

[12]

[13]

[18]

[19]

[20]

[21]

[22]

(23]

25-29.

KRR, G, AP — R B CCERE RO S LBOE T R AR VE T A 1 ], AR E R A &, 2023, 39(4):
291-293.

T, BN, T, . 363 B gEREE MLRIE T B 0T 454 K Th R U R M AT ], P E BRI AR &, 2023,
25(2): 216-219.

Parab, R., Feeley, J.M., Valero, M., Chadalawada, L., Garcia, G.P., Kar, S.S., ef al. (2025) Artificial Intelligence in

Diabetes Care: Applications, Challenges, and Opportunities Ahead. Endocrine Practice, 31, 1615-1625.
https://doi.org/10.1016/j.eprac.2025.07.008

Hasanzad, M., Aghaei Meybodi, H.R., Sarhangi, N. and Larijani, B. (2022) Artificial Intelligence Perspective in the
Future of Endocrine Diseases. Journal of Diabetes & Metabolic Disorders, 21, 971-978.
https://doi.org/10.1007/s40200-021-00949-2

PR, FAIRE. AN BEAE BRI~ v B R P EE R[], rh AR AR 2% 75, 2025, 41(11): 880-888.

FHE, AL, RE. A I 2 BURE RN 0 IBOE BT B3 TR KT 5 10 A8 S 8 A O 1 R TS A 7 [J].
HLRF4k, 2025, 24(12): 969-974.

Nobakht, E., Raru, W., Dadgar, S. and El Shamy, O. (2024) Precision Dialysis: Leveraging Big Data and Artificial
Intelligence. Kidney Medicine, 6, Article ID: 100868. https://doi.org/10.1016/j.xkme.2024.100868

Chaudhry, T.Z., Yadav, M., Bokhari, S.F.H., Fatimah, S.R., Rehman, A., Kamran, M., et a/. (2024) Artificial Intelligence
and Machine Learning in Predicting Intradialytic Hypotension in Hemodialysis Patients: A Systematic Review. Cureus,
16, €65334. https://doi.org/10.7759/cureus.65334

KB, MOCZE, KRZBIE, 5. &I S5AE IR B4R MB0E AT 838 1R S S R E L ). hARER
2k, 2026, 106(8): 733-739.

EFA, WEH, MER, &\ RIS R S 4R s i B R S I]. P EEZREZ, 2026,
33(2): 239-244.
FRIZIE, 2500, 20N, 5. MOEHT &S ONF B ARG R m E R 0]. PRSI, 2024, 40Q2):
94-100.

M, FHB. Z2RHME T BEAR TR 2 0 PR B8 4 3R 0E A WL B R ROR 0], EPREEZ R
f—EvT& 2025, 31(2): 208-213.
S, 1Y%, I, 55 WE R S 4 RE M M 0E AT RS R PR R AR B R A (9], R E SR,
2024, 51(11): 49-52.
HAERHE, ZETRLE, BKIFl<, 5. HITH-4 GmLLAMRIR YT OB & 2 M BORN 22 08 U8 X 0 PR I3 BT i Bh ik N
EDNRE R AP RCRBT AL [I]. AR 27, 2023, 26(8): 951-954.
JATSHE, Rk, R, & PSS I EMBENEIT R R A ], BIBRE 2 A SR, 2023, 29(13):
1777-1781.
Kohli, M., Pandey, P., Jakhmola, V., Saha, S., Chaudhary, M., Ansori, A.N.M., et al. (2025) Revolutionizing Diabetes

Care: The Role of Artificial Intelligence in Prevention, Diagnosis, and Patient Care. Journal of Diabetes & Metabolic
Disorders, 24, Article No. 132. https://doi.org/10.1007/s40200-025-01648-y

Iftikhar, M., Saqib, M., Qayyum, S.N., Asmat, R., Mumtaz, H., Rehan, M., et al. (2024) Artificial Intelligence-Driven
Transformations in Diabetes Care: A Comprehensive Literature Review. Annals of Medicine & Surgery, 86, 5334-5342.
https://doi.org/10.1097/ms9.0000000000002369

Yuan, S., Guo, L. and Xu, F. (2025) Artificial Intelligence in Nephrology: Predicting CKD Progression and Personalizing
Treatment. International Urology and Nephrology. https://doi.org/10.1007/s11255-025-04878-4

Anwar, A., Rana, S. and Pathak, P. (2025) Artificial Intelligence in the Management of Metabolic Disorders: A Com-
prehensive Review. Journal of Endocrinological Investigation, 48, 1525-1538.
https://doi.org/10.1007/s40618-025-02548-x

Clement David-Olawade, A., Ogunbona, M.A., Olawuyi, O.F., Makanjuola, B.D., Alabi, J.O. and Olawade, D.B. (2026)
Artificial Intelligence and Machine Learning Applications in Dialysis: Current Applications, Challenges, and Future
Directions. Clinica Chimica Acta, 586, Article ID: 120908. https://doi.org/10.1016/j.cca.2026.120908

ERERTR, MAREBE, T, 25 3T i-PARIHS R PRI B M2 b £ 2 R 5 B o 25 8 b 1T B e IR 32 4 Mt
(] BT A &, 2025, 31(32): 4428-4436.

Li, W. and Li, L. (2026) Artificial Intelligence in Mobile Health Applications: A Comprehensive Review of Its Role in
Diabetes Care. World Journal of Methodology, 16, Article ID: 107488. https://doi.org/10.5662/wjm.v16.i1.107488

DOI: 10.12677/acm.2026.1651965 1629 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651965
https://doi.org/10.1016/j.eprac.2025.07.008
https://doi.org/10.1007/s40200-021-00949-2
https://doi.org/10.1016/j.xkme.2024.100868
https://doi.org/10.7759/cureus.65334
https://doi.org/10.1007/s40200-025-01648-y
https://doi.org/10.1097/ms9.0000000000002369
https://doi.org/10.1007/s11255-025-04878-4
https://doi.org/10.1007/s40618-025-02548-x
https://doi.org/10.1016/j.cca.2026.120908
https://doi.org/10.5662/wjm.v16.i1.107488

FHER,

U

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Petrov, S., Donkov, D. and Orbetzova, M. (2025) Al and Telemedicine in Management of Diabetes. Folia Medica, 67,
e153728. https://doi.org/10.3897/folmed.67.€153728

XlHﬁ 52, XNEE, B, % B8R B9 RS A A (AR U0 5 B AR S 25 0], AR AR AR S AR BT
ki, 2023, 9(1): 22-27.
Doherty, T., Kelley, A., Kim, E. and Salik, I. (2025) Use of Continuous Glucose Monitoring Systems in Pediatric Patients

in the Perioperative Environment: Challenges and Machine Learning Opportunities. World Journal of Clinical Pediatrics,
14, Article ID: 107127. https://doi.org/10.5409/wjcp.v14.i4.107127

FREHE, BAFFE, SRkUK, & 4ERRMEMLRGENT PO BRI S A DG ML G B AL IR R KA R R E D). R AREERR
ezt &, 2025, 35(5): 752-757.

fkAF, BER, HEE. PR E o b A A EE X R I GE AT B AT R TR )], R
BRI 7 HL T2 i, 2024, 13(6): 321-326.

Lim, L., Lin, M., Hsu, C., Ku, C., Chen, Y., Kang, Y., et al. (2025) Computer-Assisted Prescription of Erythropoiesis-
Stimulating Agents in Patients Undergoing Maintenance Hemodialysis: A Randomized Control Trial for Artificial Intel-
ligence Model Selection. JAMIA Open, 8, 00af020. https://doi.org/10.1093/jamiaopen/00af020

REH, SEN, WS, & R ILBOENT ARSI REVE A SRR R 2 )], h A B IR 2% &, 2025, 41(12):
997-1002.

B, VA TR U EE TR T N HE PRI B 0 4 RV I E A S R (] E B R AR S IR AR, 2022,
20(6): 42-44.

IR, [FE, XK. Teach back U 2O P B 4 45 P L OE AT A8 A2 ]. [ BRiP B 28 8, 2024,
43(22): 4089-4092.

TR, ZREEEE IREE. DA B O PRI 0 4 A T I OZE T B B TRIRAS L RS K B DI RE A5
m[J]. EbREAE S Ak 2 &, 2024, 22(1): 30-33.

Williams, M.E., Steenkamp, D. and Wolpert, H. (2022) Making Sense of Glucose Sensors in End-Stage Kidney Disease:
A Review. Frontiers in Clinical Diabetes and Healthcare, 3, Article ID: 1025328.
https://doi.org/10.3389/fcdhc.2022.1025328

Takao, N., Maruyama, T., Kobayashi, H., Kitai, M., Yoshida, Y., Takashima, H., et a/. (2023) Kinetics of Glucoregula-
tory Peptide Hormones during Hemodialysis with Cellulose Triacetate and Polysulfone Dialyzers in Patients with Dia-
betes and End-Stage Kidney Disease. International Journal of Molecular Sciences, 24, Article No. 10604.
https://doi.org/10.3390/ijms241310604

Klonoff, D.C., Bergenstal, R.M., Cengiz, E., Clements, M.A., Espes, D., Espinoza, J., et al. (2025) Continuous Glucose
Monitoring Data Analysis 2.0: Functional Data Pattern Recognition and Artificial Intelligence Applications. Journal of
Diabetes Science and Technology, 19, 1515-1527. https://doi.org/10.1177/19322968251353228

Zhang, Y., Singh, P., Ganapathy, K., Suresh, V., Karamat, M.A., Baharani, J., et al. (2024) Efficacy of Continuous
Glucose Monitoring in People Living with Diabetes and End Stage Kidney Disease on Dialysis: A Systematic Review.
BMC Nephrology, 25, Article No. 379. https://doi.org/10.1186/s12882-024-03763-z

Fera, N., Procopio, A., Zaffino, P., Cutruzzola, A., Irace, C. and Cosentino, C. (2026) Modeling Strategies for CGM
Data: A Scoping Review of Mechanistic, Machine Learning, and Hybrid Approaches in Diabetes Management. Com-
puters in Biology and Medicine, 205, Article ID: 111601. https://doi.org/10.1016/j.compbiomed.2026.111601

Jacobs, P.G., Herrero, P., Facchinetti, A., Vehi, J., Kovatchev, B., Breton, M.D., et al. (2024) Artificial Intelligence and
Machine Learning for Improving Glycemic Control in Diabetes: Best Practices, Pitfalls, and Opportunities. /EEE Re-
views in Biomedical Engineering, 17, 19-41. https://doi.org/10.1109/rbme.2023.3331297

Magbool, S., Bajwa, L.S., Magbool, S., Ramzan, S. and Chishty, M.J. (2023) A Smart Sensing Technologies-Based In-
telligent Healthcare System for Diabetes Patients. Sensors, 23, Article No. 9558. https://doi.org/10.3390/s23239558
ThlAe, S, 2055, . BT HLAE S T BN PR IR TR Y (AR 72 0], [E PR 25 TUAE S 4R, 2024, 30(17):
2856-2862.

Lee, H., Moon, S.J., Kim, S.W., Min, J.W., Park, H.S., Yoon, H.E., et al. (2023) Prediction of Intradialytic Hypotension

Using Pre-Dialysis Features—A Deep Learning-Based Artificial Intelligence Model. Nephrology Dialysis Transplanta-
tion, 38, 2310-2320. https://doi.org/10.1093/ndt/gfad064

Teruna, M., Razak, T., Yasin, S., et al. (2026) The artificial Intelligence Driven on the Development of Diabetic Reti-
nopathy Prognostic Scoring Tool among Type 2 Diabetes Mellitus Patients: A Review. The Medical Journal of Malaysia,
81, 158-162.

Zhang, H., Nandorine Ban, A. and Kotanko, P. (2025) Intermittent Hypoxemia during Hemodialysis: Al-Based

DOI: 10.12677/acm.2026.1651965 1630 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651965
https://doi.org/10.3897/folmed.67.e153728
https://doi.org/10.5409/wjcp.v14.i4.107127
https://doi.org/10.1093/jamiaopen/ooaf020
https://doi.org/10.3389/fcdhc.2022.1025328
https://doi.org/10.3390/ijms241310604
https://doi.org/10.1177/19322968251353228
https://doi.org/10.1186/s12882-024-03763-z
https://doi.org/10.1016/j.compbiomed.2026.111601
https://doi.org/10.1109/rbme.2023.3331297
https://doi.org/10.3390/s23239558
https://doi.org/10.1093/ndt/gfad064

FHI, B

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]
[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

Identification of Arterial Oxygen Saturation Saw-Tooth Pattern. BMC Nephrology, 26, Article No. 214.
https://doi.org/10.1186/s12882-025-04133-z

Marchetti, A., Sasso, D., D’ Antoni, F., Morandin, F., Parton, M., Matarrese, M.A.G., et al. (2025) Deep Reinforcement
Learning for Type 1 Diabetes: Dual PPO Controller for Personalized Insulin Management. Computers in Biology and
Medicine, 191, Article ID: 110147. https://doi.org/10.1016/j.compbiomed.2025.110147

FERAR, 54, 28, . N LR RIREE | BB IRW B JE BRI AT AL SCHRTE = AT [I]. AR bE IR 20 &,
2026, 18(3): 285-292.
Gonzélez-Rivas, J.P., Seyedi, S.A. and Mechanick, J.I. (2025) Artificial Intelligence Enabled Lifestyle Medicine in Di-

abetes Care: A Narrative Review. American Journal of Lifestyle Medicine.
https://doi.org/10.1177/15598276251359185

2o, kiR, sUEEEE, . R IEME RO AL R AR R AT . 1R SCE S AT STk R D], PRI A
& B (TR, 2023, 13(4): 241-246.

Chundi, R., G,, S., Basivi, P.K., Tippana, A., Hulipalled, V.R., N., P., et al. (2025) Exploring Diabetes through the Lens
of Al and Computer Vision: Methods and Future Prospects. Computers in Biology and Medicine, 185, Article ID: 109537.
https://doi.org/10.1016/j.compbiomed.2024.109537

#), g, BSOR. N DR RRAERE BRI L S AR K R R[], AR IR R EE 22 2k B (BT RR), 2024, 14(1):
57-61.

FHE, LAk, XIET5, & N TR RELEA: DORE FRw A M R AR 12 W R 2 T I R A [T]. R AEsE IR IR B A,
2022, 40(12): 1158-1163.

Tkdw, FEIRG, . N TR N PR R K R DR AP AR D], R AREE A2 AR E, 2025, 105(15): 1140-1144.

Tao, Y., Hou, J., Zhou, G. and Zhang, D. (2025) Artificial Intelligence Applied to Diabetes Complications: A Biblio-
metric Analysis. Frontiers in Artificial Intelligence, 8, Article ID: 1455341.
https://doi.org/10.3389/frai.2025.1455341

Fu, Z., Wang, Z., Clemente, K., Jaisinghani, M., Poon, K. M.T., Yeo, A.W.T., et al. (2024) Development and Deployment
of'a Nationwide Predictive Model for Chronic Kidney Disease Progression in Diabetic Patients. Frontiers in Nephrology,
3, Article ID: 1237804. https://doi.org/10.3389/fneph.2023.1237804

Pescol, F., Bosoni, P., Ghilotti, S., De Cata, P., Sacchi, L. and Bellazzi, R. (2025) Artificial Intelligence for Diabetes

Complication Prediction: A Systematic Review of Current Applications and Future Directions. Journal of Diabetes Sci-
ence and Technology. https://doi.org/10.1177/19322968251384314

Ji, C., Jiang, T., Liu, L., Zhang, J. and You, L. (2025) Continuous Glucose Monitoring Combined with Artificial Intelli-
gence: Redefining the Pathway for Prediabetes Management. Frontiers in Endocrinology, 16, Article ID: 1571362.
https://doi.org/10.3389/fendo.2025.1571362

Basuli, D., Kavcar, A. and Roy, S. (2024) From Bytes to Nephrons: AI’s Journey in Diabetic Kidney Disease. Journal
of Nephrology, 38, 25-35. https://doi.org/10.1007/s40620-024-02050-2

Lalani, B., Herur, R., Zade, D., Collins, G., Dishong, D.M., Mehta, S., et al. (2025) Applications of Artificial Intelligence
and Machine Learning in Prediabetes: A Scoping Review. Journal of Diabetes Science and Technology.
https://doi.org/10.1177/19322968251351995

Wang, X., Sun, Z., Xue, H. and An, R. (2025) Artificial Intelligence Applications to Personalized Dietary Recommen-
dations: A Systematic Review. Healthcare, 13, Article No. 1417. https://doi.org/10.3390/healthcare13121417

Tahir, F. and Farhan, M. (2023) Exploring the Progress of Artificial Intelligence in Managing Type 2 Diabetes Mellitus:
A Comprehensive Review of Present Innovations and Anticipated Challenges Ahead. Frontiers in Clinical Diabetes and
Healthcare, 4, Article ID: 1316111. https://doi.org/10.3389/fcdhc.2023.1316111

ITE N TT-FIARSR, Bledr. B R T TERE ROpT & B b 1) B R [D]. R ARl PR A &5, 2024, 16(3): 352-355.

Sandys, V., Sexton, D. and O’Seaghdha, C. (2022) Artificial Intelligence and Digital Health for Volume Maintenance in
Hemodialysis Patients. Hemodialysis International, 26, 480-495. https://doi.org/10.1111/hdi.13033

Wfess, MR, XIIESY, 4. BT Web of Science % 7 i 2 B JRIHL &5 2% >l WAL SCHRTH B2 BT (0], vh e
P PRI 4478, 2025, 17(3): 360-368.

Giorgini, F., Di Dalmazi, G. and Diciotti, S. (2023) Artificial Intelligence in Endocrinology: A Comprehensive Review.
Journal of Endocrinological Investigation, 47, 1067-1082. https://doi.org/10.1007/s40618-023-02235-9

Owsley, C., Matthies, D.S., McGwin, G., Edberg, J.C., Baxter, S.L., Zangwill, L.M., et al. (2025) Cross-Sectional Design
and Protocol for Artificial Intelligence Ready and Equitable Atlas for Diabetes Insights (AI-READI). BMJ Open, 15,
€097449. https://doi.org/10.1136/bmjopen-2024-097449

DOI: 10.12677/acm.2026.1651965 1631 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651965
https://doi.org/10.1186/s12882-025-04133-z
https://doi.org/10.1016/j.compbiomed.2025.110147
https://doi.org/10.1177/15598276251359185
https://doi.org/10.1016/j.compbiomed.2024.109537
https://doi.org/10.3389/frai.2025.1455341
https://doi.org/10.3389/fneph.2023.1237804
https://doi.org/10.1177/19322968251384314
https://doi.org/10.3389/fendo.2025.1571362
https://doi.org/10.1007/s40620-024-02050-2
https://doi.org/10.1177/19322968251351995
https://doi.org/10.3390/healthcare13121417
https://doi.org/10.3389/fcdhc.2023.1316111
https://doi.org/10.1111/hdi.13033
https://doi.org/10.1007/s40618-023-02235-9
https://doi.org/10.1136/bmjopen-2024-097449

FHI, BRI

[66] Koye, D.N., Kwok, R., Tham, Y., Zafari, T., Kishore, K. and Ekinci, E.I. (2026) Limitation of Existing GFR Estimating
Equations and Application of Artificial Intelligence in Improving GFR Estimation and Chronic Kidney Disease Progres-
sion in People with Diabetes. Diabetes Research and Clinical Practice, 233, Article ID: 113152.
https://doi.org/10.1016/j.diabres.2026.113152

[67] Oikonomou, E.K. and Khera, R. (2023) Machine Learning in Precision Diabetes Care and Cardiovascular Risk Prediction.
Cardiovascular Diabetology, 22, Article No. 259. https://doi.org/10.1186/s12933-023-01985-3

DOI: 10.12677/acm.2026.1651965 1632 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651965
https://doi.org/10.1016/j.diabres.2026.113152
https://doi.org/10.1186/s12933-023-01985-3

	人工智能在维持性血液透析糖尿病患者血糖管理中的应用研究进展
	摘  要
	关键词
	Research Progress on the Application of Artificial Intelligence in Glycemic Management of Diabetic Patients Undergoing Maintenance Hemodialysis
	Abstract
	Keywords
	1. 引言
	1.1. 研究背景与意义
	1.2. 维持性血液透析糖尿病患者血糖管理的特殊性及挑战
	1.3. 人工智能在医疗健康领域应用概述

	2. 维持性血液透析患者血糖管理的关键问题
	2.1. 血糖波动特征与监测难点
	2.2. 影响血糖控制的主要因素(透析相关、药物、饮食等)
	2.3. 传统血糖管理方法的局限性
	2.4. 维持性血液透析患者血糖管理中特有的数据类型及其应用挑战

	3. 人工智能核心技术及其在血糖管理中的通用模型
	3.1. 机器学习与深度学习模型概述
	3.2. 时序数据分析与预测模型
	3.3. 计算机视觉在相关指标识别中的应用
	3.4. 自然语言处理在电子病历分析中的应用

	4. 人工智能在维持性血液透析患者血糖管理中的具体应用进展
	5. 技术有效性及临床效益证据
	6. 未来研究方向与展望
	7. 结论
	作者贡献
	利益冲突
	参考文献

