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Abstract

Chronic kidney disease (CKD) and acute kidney injury (AKI) represent significant global health chal-
lenges. While conventional blood pressure management has focused primarily on average blood pres-
sure levels, emerging evidence indicates that blood pressure variability (BPV) itself serves as an
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independent risk factor for damage to target organs such as the heart and kidneys. This review sys-
tematically examines the evidence linking BPV to CKD progression and AKI onset, explores potential
underlying pathophysiological mechanisms, summarizes population-specific characteristics, and eval-
uates current methods for assessing BPV along with relevant clinical intervention strategies. Avail-
able data support the integration of BPV into comprehensive risk assessment frameworks for kidney
disease. Moving forward, standardized approaches for measuring and managing BPV are needed to
advance more holistic blood pressure control and renal protection.
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1. 5]

CKD CHCARIRE N RIC TR, BomREE e et AaE ARG . 2023 fF2TRY) 7.88 ALHUE
ANH CKD, FH4F 100 At A 14 AEIH[1]. AKL 22 LUE /N aRiE 2 2R N BN IE 225
fiE, SERME. TR MEST MAMI, Hig CKD f1Z A1 E % (End-Stage Renal Disease, ESRD) | &
BRI, BERIT BAERS R TUUE M, S INEE R 2 A BIEEFE, Biia TAEZIARZZ(2].
H#l, KDIGO (Kidney Disease: Improving Global Outcomes, 535 4= 3R 5 HE7 il fi5 41 2°) S5 BUs F6 e o i
P i I 2 RE S CKD i f8 B A% 0o 3R BS, 38 S R UCHE I R % 1 E 130/80 mmHg DA R [3]. {HIEIK AL S
FH R IME O iEbs, B HIVE IR N, LRHAMRGNHRGE. XEIRUH, RHEF
YU, AT RETCIE AT e B I e 35 2 %) i o 1 I 7 e 5 o

BPV S BRI A — & I [R] N (R s B2, AR FE AR E] L 24 /NIE L 08 B8RRI R R, TR N
WG AR A B (4] [5]. o H = A T8 bR 46 b % (Standard Deviation, SD). 748 55 2 4{(Coef-
ficient of Variation, CV). “F-¥JE 5248 5314 (Average Real Variability, ARV)Z5. K, KEHFFRIESE, T
WP A%, BPV 38 i 8 2  0 A SRR A o i HIL A5 « R R DA K S A2 1 KU [ 6] [ 7] X473k
I RVE MR B R G . XML B E RS BPV 5 CKD. AKI KB, B H AT REM
KRB, S EEAEA R AR 5, R AT IR ARXT BPV HT-TE i, LA B 0 RS #E R i6
SR ) K

2.BPV 5 CKD X4 FER

ST B 5, SN RIME B e CKD RAEFIUR IO R R & . — e 1173 415
I B I RTHE AT 7SR B, ARV AT s =i B, RAEBIHARE TR 30%. BV E hEEA 4
BOREE AR E IS A4 B, 70 s RSN T 64%F1 60% [8]. TEHE /R & IX K& fE A
FErh, BPV BITUMMESE IR H . — T EEASIB TR, 7E 2 B4 R)%(Type 2 Diabetes Mellitus,
T2DM)EEH, BPV @ AFEEE 2 ESRD (1 XK 2 & 48 vy, 10 HOX R OCIRAE i 3 . B HAh A IR
B R G 9] KGR R ASCOT (Z4%& - ik i 42 0 0o i 28 553006 ) e 37 X
—&85%, WERROW B B UOR IS AR R S O, e TR R AR O I A B ThRES T AISE T AU

ik
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(IR JFEFR[10]. BAT, UEHESE M S RGP 7 B iRdE . BPV B4 N4 CKD i f& (1) A XU
1 21% (A LE HR = 1.21), {# ESRD HIRAE T+ 18% (HR = 1.18) [11]. {E4Ji K CKD I AH#EH, BPV
(1 fes S5 AAAE . T, 7E TgA BT, RHRSISI UGS Rk 3 K 82, 5 R 1k Jee 1 XU
R E/NEF T 212 6%, MHEEARKEARREE S, XFCERER[12].

3.BPV 5 AKI WA EME R

TEAEBE A, R4 AKL EEIZN 1/5, X EERY =P e, H5HTREETEMH
K[2]. MEAEREAEEZ FARMEL T, BPV Xl AKI fIRAGEEEM. A FkIEFRES,
ARBTWCAE e s KRR R A AKL BB fERIR R [13]. B TN EE, BT ARE) &L A e
PN R BB EAN[14] [15]. JLEEEZOMFRG, KA AKL BIELEIAT &L 15%3] 64%, e T A
[14]. JLEEOili5% % F AR (Cardiac Surgery with Cardiopulmonary Bypass, CPB) ] 34) 2 ik s fin 5 i 25 5
RHE£30%LA -, AR5 AKI BB BT &, X — ffE 3~7 2 JLEH N R [14]. Nugent % Ak
BT R EE IR, — TR I T 2 A ER S LB SR, Y4 A~ 353 ik R sl ok, K4 AKI
(RS bk [ 15]. PR, % BPV 48N AKT B RUS PEAf A BRAA RARAME. R0 BPV S,
AT R AKL e NBE, Be4E IR R B A2 5 B A B 8l A A FH B B MR 24 W B B e e Ty
&, AT SEIRFR P I Fil

4. BPV 1545 S BERIHLE

H ATt 70N BPV 845 B3 IERI rTRENLEI W~ . IR sh M EE, SR & SEE NEkE
YA PN R AR GE IR P I BRI S T 2 Sk I P R 0 B A A AR B DRI, BB A T
(Rt ML S5 F[16]. MAREE N 20 b RIS T RER A, BPV 58I &0 5 45 . RAAS TRE R ELH VI
Ko IXFE RAAS FISZIEAN S RGFFELIE BT 5| R I N IR R AT, 2 (R B I S K P T s 17 B 22
ORE) H7 o Fr, MR o R v — % 1 IR s 2 420 1L i (NADPH Oxidase, NOX)1E 77 A= B4 W 1 e K U5
FORE P b URAE IR A DG IR B /N BR B A 45475 R I8 T A0 A 17]. FERRIE N, TT DUVLEE 3 i B 1
ARV (AN 5K ER T R -1 /KPFh sy, T I &5 5K A0 5 (W i B Ik BNP) KT A%, 3 b 2R A i
JEAME AR, I B S 25 5 MR 18] LR AN P Be 51 9 5 S B, FFEARAE S E 4 24 [ 2F 4k . T
B LF4EAL S J LT BT CKD & J 310 30 00 36 R B e A%, IXANIERE 3 J B 32 451 000 1 E 4T . S 28 4 i A
FRET AL 2 18] 5B A AR EAE [ 19]. %F BPV CGIESZ&inE M N & DhRERES [ 16], 1A K% S
B i P VE SR BREN AT AL U E BT, (R BPV AT BE RN N B AT 4R R O HE D K

5. 45 AB S BPV BUES

IMBGENT B2 WETE BPV IRFEREE AR, FLIL AR 5) 52 217k Py I A S s ATE AT R A B i 52mi . it
FORI s T BT AR Fe U8 5 R 2 B4 AN ZE T A0 2B P F O I A8 S 0 XU (201, JF B o 1 o i I
PEBN HE PRGN 2 18] AR L s 384 ) R B8 A b T o L 1P AR [21 ] AR, A IS ANAR 2 B S ik b B 1Y)
I K S B S RS AR B S T AR, R B LA R E ) 2.45 f5[22]. AEREAN S LR A1k
B BPV AR IE. JEREEE/R CKD 2 Ml A WA I, E2iis RAAS, Mt S8 245 5
LA PR ELAT R P SO, PRI STy, AR S AR I S R LA, A5 I e AR K [18] 23]
R, I8 T RESE e G AR, (R BAR e ML . CRAP B R A AR A o OnF T S8 A B 28 44 Rl R I B 2 4
(Obstructive Sleep Apnea, OSA)IIAKIE, BLIA] S R FIFFIREHEMEE 251K “AZENE" , FEREIAM
R MR SR, i AAF R A TR E[24] BT LA, T R 2BoA it i 4 v 10 & 5% BPV AR &1 9 CKD &
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F, WAIHAIT OSA £EH R HER .
6. BPV Kyl K+

BPV HHTEE = 48— [ & 775 T e bn . 2= MR ERECH IR, R MM R Bk Z1E ol 24
/INIF BN 17 B 0 8 56 B S R A AR B B, N PR BPV I An it SXRE F I T 7 (K
WHBEF &R, (HFREEEHEIVEEAES]. s, Rl ki mARERNF 658 @ FER A, NE (i
S0 BPV $24t TR RE[25], HREEZHEEMR. EMHEEANIERE L, A RFTFMFEE, CV.
SD. ARV HU 7T H1f ()48 5 1% (Variability Independent of the Mean, VIM)iX JL M EA#7E il CKD &
Jr TR AT [11]. HH A= — A AR R ERbs, XBAAG 7 BPV ZEIG IR 2 HE R A [26].

YA BT 78, AN [F R R 254006 BPV (1) 5200 22 7 1R K o %538 1 BH 7 77)(Calcium Channel Blockers,
CCB), WA, # 2 Wi 5IESE R A MK BPV.. A HLHIIF TR, &P OGS M5 P 2 T RE I
TER, 5HASE R R RE ) BLEAR [ 16]. A KIS LRI, kR CCB wI A&z BPV i K i)
ARAEE[6]- ASCOT 3 Bt it 7, LA St P N BRIV 97 77 585 L LA B 32 Rk BH ¥ 77 (Beta-adrenergic receptor
Blockers, BBs) ARl F1VATT /5 SR8 K 0 2 1O A 3R a5, &0 70 i R A8 T AT B8 SE 4 AR e I & [10]
A, Kulkarni %8 NEEW, AT BPV SR E, AL I& A K0 —&Utne sk CCB [7]. B3 - ML
BBk R R HHI77(Renin-Angiotensin System Inhibitor, RASI)/&iA¥7 CKD I IEZY[3], HEEMNH
ETRRE AR, (HElFE BPV IR, A RIFA—E, AL AU AH I ATEEA W CCB.
BBs fEA2E ML EAS St 7 T AE AR, EERATREARI[6] [27]. RN AT i iy b 5 14 B 7K 4y,
KR MLE . TR, &2 EM SGLT2 #i#il7l(sodium-glucose cotransporter 2 inhibitor) f1 GLP-1 52
PR3N3 (glucagon-like peptide-1 receptor agonist), EAR A 100 & LRAEH, (R EATR BPV B AR M,
T B Z [ SR IE S [24] [28]. EeHTNLEidTaH, SGLT2 M55 3k B B R 52 4% Hi 77 (Mineralo-
corticoid Receptor Antagonists, MRA)Z5 2%, HAZ AR FAAE T 58 EHAE H T 1B I A 453 0 AL (dn 4 25 Dl
FALRIEL. RAESEF4EM0), XONE L BPV A B RS 15 52 it 1 8 bR e 4 [ s PR (R YR 97 7RI [ 17

ARG E M EMRER, AAE AL, WE. REEHREN . BEENAEs. EHEEERN
@5, "ReE BT FEAC BPV [3] [29]. MU BEE) M TR EA 2 20 AN, JCH RN T3%EHr . B, OSA
B350 YNGR

7. Git5RE

KEFFFIFSZ, BPV 55 IE50% MK (CKD Al AKDIF R AR BV, & BPV KIfaE 21
FARRNBEZ A, RS B FHREN B I . HBE B e AL T RE9 R iiish 1% H
Beppdi s W N 5l RGP DL SRE I N S 2 IR . BT, S5 R B 5 LA LI BPV
(B bR e,  MTTHESh I RS2 B M B 4l PR, ¥ 0k BPV N B R 256 RS S HAR &R
KR RIS T R BPV IAMAE HESRNG, 45 4 iR BARKSRIE 5 290 E AL, IR Bh B g B
ASEHK A A W 5697 5 R SER R B . X SN S R SR RS M R

SE
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