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Abstract: Cardiovascular diseases are the leading cause of death in patients with chronic kidney disease (CKD), especially
sudden cardiac death and fatal arrhythmias. The electrocardiogram (ECG), as a widely used and cost-effective cardiac
electrophysiological diagnostic tool, plays a significant role in the early detection of cardiac abnormalities and the prediction of
cardiovascular prognosis. Investigating ECG indexes related to the prognosis prediction of CKD can not only serve as reliable
prognostic indicators but also provide effective evidence for further elucidating the pathogenesis of CKD, thereby offering targets for
CKD treatment and slowing disease progression. This article reviews the research advances in ECG indexes in predicting the
prognosis of CKD from three aspects based on ECG analysis: autonomic nervous function, ECG time interval and ECG waveform
morphological indexes.
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ECG 7T i) H E ML INEE . ECG B (1] [a] 3] DA A
ECG I A2A+84R 3 1, 4538 ECG 8 bR 1E
CKD TiiJ& #i v g i oy it i

1 BEMEZINBESS IR CKD 5 B Tl
R

CKD 4, H £ M2 I i B i (autonomic
dysfunction, AD)Jf& [ Ifil 45 & 95 FIAE T 1Y 32 2L 1A
U R SR A R 28 T Bl B R ) 58 S
PRk RN CKD B R N Y 2 5 i
ARG A AR SR AL B A R
JEMNOBRZ , SEAD!M'Y, Ak, HUARSH IR
F I CKD B &4 AD i e R T8,
11 OETRME

T ECG 9.0 R4 5 PE (heart rate variability,
HRV) 5 H1 2 JC B PEAR O E A 32 D e 2
o HRV AT L A R sk el i, o m AR
AR A ) 12 Fr . IEAFK, HRV s R s
FEPRGE 12 T B0 M R 0 1A BT T R 4
RIBETZ KU, 36 1 IR T A0 SE B 58 b 5 B 1)
HRV B 388 F1 00 88 45 b o WFSR 3R B, I & A
(hemodialysis, HD)JF47A9 1 h N {IRAY LF/HF /&4
BETZ(RR=0.110, P=0.004) f 0 <7 15 ) & -0,
Kuo SFPOLE AL & 41 491 F 3 (9 1 A4 BA B op & 3
HD Hif {55 LF/HF J2& 4= PR30 T 59 il 37 150 X 5 (HR=
3.298, P=0.029), {HANJE.Cr I FE T B 2 37 Tt 0]
A ¥, Chang ZE2U4E HD Ay Al i #2 o 8 &2 ) &
HRV, 84FFfi1i /5 & B8 HD 2 ## Hh AL AR Y RR [R] 1]
(HPECG I #H 4B R i 2 [ (1 Bsf 8] [|] f) J7 2% (HR=
0.991, P<0.001), nLF(HR=0.999, P=0.006). LF/HF
(HR=0.796, P=0.012). VLF(HR=0.990, P<0.001)
) % %5 & i) nHF(HR=1.033, P<0.001)5 & .0 il 45
FET- XS It ST A2 . Osataphan 2522 A BF ST BEAY T
HRV 284 HD AT, . JE AN B ] s % 4 PRI AE T
AR (o AN AR, 2 BE DT 40.3 4~ H 5 & B, HD
J& VLF(HR=0.881, P<0.001). nLF(HR=0.950, P=
0.005). LF/HF [&{%(HR=0.232, P=0.004)1) &% nHF
HATN(HR=1.051, P=0.005)2 8 #& 4 KA T /)0 37
T P 5o el 0 — SR L AT RS TR ST 25 R R
B, X}F LE/HF BECHD Bl SET- s E R IR
& AU B = (HR=0.357, 95% CI: 0.162 ~ 0.790) %],
MRl L, HRV AT br, JoH® LF/HF FRAIK,
iR CKD B # A R T -

HRV f8 #5t0 7] DA F CKD 7 J& ag Fim . £

&1 OETRERHEANGUEIER
Tab.1 HRYV time-domain and frequency-domain indexes
Tk f8bR ik
SDNN  JIrA7 NN [ IR IE 3 S 4% O ) RR 1)) bofi 22
w4k SDANN AP 5 min B NN [T B (AR 2
SPHT rMSSD  AHAT NN (]35I (1 24 5 A
PNN50  AI4E NN [H 22 > 50 ms B 5 L

TP HINFR(0 ~ 0.40 Hz)

VLF FAMRAI TR (0.003 ~ 0.04 Hz)

LF AT L) #£(0.04 ~ 0.15 Hz)
g;ﬁ? HF FEWIEIER(0.15 ~ 0.40 Hz)

LF/HF R85 S 45 D 209 HefE
nLF H—fR ARSI T R
nHF IH—fk AR

PRAECUR I, LF/HF BESSAR LT 00 B T g Sk it
&, HESIEE NSRRI SR T 326 4
JEiENT CKD &, T BEVIRT ] 2.02 4, 45 3%
B, HRV )5 % Fifi CKD (1) /™ 8 FL B 88 in, I LE/
HF & I F AR ™ 8 85 1 PR CKD PRt J i s
KR %, HIJGiE CKD 2 14n{e, LF/HF #85 CKD
Lk ST AH & (HR=3.028, P=0.033), ZHF
FEUEW] T AD A] fE7E CKD Fb s JH AF J 2 v R 4
F o SR, far 22 A — TR AU BA S B ST 25 SR W,
F#A Y HRV A fig H & CKD (99F & 48, A2 E0%
K P HRV 5 CKD 2 [a] i 5& B AL il 475 78 iF 5%
H, SR AD 580 CKD R 1) — SEHL i 2 8B 7
A WA AD & B s i —AIF &, 1iiIF
AR . HAET M Ik, AR CKD 2 #H4  AD &
A RFRA TG B TOARGE ,  AD TN CKD &
()05 AL v N, 22 B9 Ry BR T /N R
NBE, BUHOCHEZR I B AR FTHD AHf. HRV
(IAELE MR F T CKD 135 F) A i 1430 Ui,
AR AE TR 2 4k, U R A XK B
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ER, BEEAESTITEAGE — . 82 AN
FRVEAE 55— S L (0 G A, TSN R s IR rh
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1.2 LEES

[ 55277% (heart rate turbulence, HRT)fHid A2
EEVE R A S, S0 2R 0 e B B
B PSS, Z BRI T 0 NE A F s
X R SRR AR RE S, R T A ERE
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FEHI AT R A BRSO HEGE PR S, X
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HRT 48 #5 H 80 5 3 AR AR, e 4 2 260 32 44l
CKD 5 A £ 2 (WEE4L) F1 30 151 CKD 2 ~ 4 1 5 3 (F
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HRGYIG R EI S, BHAPREERMN, B
HRT 8 b5 5 B & & 4 £ E A KO 14 (major
adverse cardiovascular event, MACE) i # #H 3¢ (=
0.294, P=0.036)., Braunisch 254 %% T 290 {4 HD
B, KT 3 AR A 20 1 B AE 0 L B
W, HRPE HRTHE0R B E B A o & 3 U
A, 25 F R A AL 0 LA FE TS 0 B 1%,
10% F122%, = AU 20 500 A 0 T XU (9 2k 37 AH
KPR (HR=19.3, P<0.001), ¥ MIEIET 43
W] HRT $& brJ& 2R 0 B 83O IS S T iU
KT, (HihFZaE R — %0 mE, H
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1EH
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FEUH, QT [A] 401 /2% 0 I 45 A6 T 19 2 37 f Bz R 36
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6 565 1 CKD . 2% FlE CKD H k47T 7 i 133
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HAET-(HR=2.6, 95% CI: 1.7 ~3.9)FLI ML IET
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FEH— RIS, WK fEREAL ., AR
ALUA SR BEIERE R AN R, 3K SR I 7 B B 422 5 )
T ELIMAE RG . WA, 2999 bl
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PR [F A0 5 AL AL 2= b TT iR 2
LTI | Rz R R £ R QTN o s 8P = e 6
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#1>200 ms j&& CKD 0 L5 58 T 14 2 57 T (]
F(HR=1.62, 95% CI: 1.19~2.19),

QRS WE LR T 0= AW byt 2, QRSIH
91 (ED QRS i £ 5 QRS HFLL T []) e e o0 = Ll
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AR RS 3 T 15%, & A 50 9 16 JRUG: 384
13%, BET- KB 17%5%, Majima S i 00F 5%
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P=0.035 1), SR, —WEFX%F 285 il 40> = D) gL
IR OR A B I () 2 225 T B B I T S M 9 oK e R
QRS [1] H 55200 Y5 PR 78 B 22 [8) 7 7 A o] 0 57 7 G
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AT LA A — A7 ) 390 T A
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NER

ECG BT A2 R B T 0 I FL A 5 19 72
1% 'F BB L R A AR AR O, AR O R
0 B Bk . B B D ERRR O E R
WA, ECGUTEIE S8 2a & T EERC
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W55 KB, aVR FELIE [ T 550 B35 4 W
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LA 474 4], Bl 44, WA LA E A0
FHRMAEMERIET:, ZKHE Cox 0 #riE~, aVR
ST PRI KA S B A N E A O
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A ] 43 Sk 25 [8) QRS-T #f A1 40 1 QRS-T £ W Ffr .
QRS-TfnfHE , WA A M T KK 4 )20,
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4 Z5iE
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aVR S I 1E 1] T3 DA & QRS-T 1 £ #IIE 35 5 CKD
() JEAN(EOFE T XA OC, FI X S5 ok PFAk
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A T i A S 1Y R A T e R A
e, R RS T E S W, (HEA]
WA — L5 R, EFEFEARRE AR, St=n &
B STTEA G — . B2 A TA IR (S5 )
A, R T BECG 8 ARG IR )iz i o
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PR 2 A2, L HE AR B ZR AL . O LR B AR
o e — 20 B AIF 5 8 [ 35k 426 S K 1) 24 AL
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