IR AR 2025 4E 1 A4 42 4551 ] Clin Intern Med , January 2025, Vol. 42 ,No. 1 - 83 -

[ DOI]10.3969/j. issn. 1001-9057.2025.01. 024

- IRCL AT Bl M -

http : //www. lenkzz. com/CN/10.3969/]. issn. 1001-9057.2025.01. 024

R i 7 B 5 5 o0 i I B R A A AR KB ST R

XA Fix AR FER ARTF K

[HE]

IR L P 10 F KU A 3R BT WFFE 5 28 00 7 HIL T A FULas A% 10 DG T

Wi 22 . FVE AL AP E— MRS DNA HIEALKE AR5 A W22 AR 1) TR 25 I8 31 2 i O il 1
PRI R, DL UL A B O A SO AR B ) 7E Pubmed KA S R T L
SCHRJ A B, FWLIE AL I h nl BE-5 56 ol SR I AN A O T3 335 O B 8l % = 3l o e 7 1)
KA, i AR SO FLIE AL I i 5 0 il A B A O R BT ST R AT £8 34 , O X I 4R Y

ARRMEFETT AR e
(KA1 RBEneh; OIS, EYEE;

[FEDES] R54 [ SCHAFRIRAD] A

(U 0L A5 95 5 R A e 4 BRYE Bl N AR 2 B B TS R
PRI R RS0 B ML 1) 2 A T 5 B B 3 e 0 1
H, HTEERZFER (AR O W ML G ) ()5 EAE K N
R NTFHRE S ZE R THLHE D Y Bir B Y e

Ve 507 1430060 B, BRIUREE A RO BE B O L4 PR o L5 )
Jbas S E BRSO AR T T
WIRVEH : MR, E-mail ; chenjing1982@ whu. edu. cn

I 4

VFRTLATSILCo I AR 1 & A . AW F B hn S, 1
T DNA HUEALIAR 38 T T 400 HE e a4
AR BRI A AR T RS B A A A ——1 AR
i DNA F LA AP Al 3 A W 27 AR I 1 TR TH33 s A 4R 18 )
SRR o AT — 5 WA G 1 B A A RE M G
AT RE S0 W3k A I Bl A HE 25 5

HArEE MO R T 2R Z 0, R 52
Horvath 1 Hannum A4 352 58 128 356 B 70000 5 4% ( B4 M8

S A AL b - R N R B B R B
R R R o B B 2R I ] R A A FE IR R LR
IR H A DRTA, FLBH w7 0 I 1 452 FH i 45 4 ok 3R 2 1k 4
B, RIT LR RURIR T R A A TR B At ek s 4 L N R
BEM AR A IR T AR VAT, IR R B R PR AR (kK
SRWERRIS) K™ 454 7 (IR RE IR 85 #h ol 5 2 3R ) Rk 1R &40
S ST R v P INLAE AR ST IR AL R R R
B Tfi M PRI B R R g Dk i A I, g 6B ] A
VM R R R LR O LR R M K
-, Bt R O TS R AR R SRR AR (AR) |
YO T R BRI A A RS (o O IUBE ) S5 3R T A 38F 4 11 A 20 i
P, T3 g s 4 AR A S DR R UL Y 5 T AR A
WEIEH . JAI7 5 DL ARG T, 47 10 R A ARG K O B PTG
A, B YW T2 e 0 I v SR R A
XFFIVEL RTA B, i35 R j B BT (s A
AT A 0.1 mg B H 1 R ITAR) , 25 B R B IR AR
ERIIE , TTESE T 4515 o 18 K B kR 7 5 R A
JE .CKD .[» J1 %238 (HF ) 5000 ( CAD) |, b7 FR il % 24 49 fif
DA n | 0 W ORI B8 5 B 35 A8 R o R - T R e o )
[ 40 1 A5 5K 25 W40 7 7] ( ACEL) 1 1 45 5 3K 22 22 PR 35 B
(ARB) ] 7] gk 3% CKD ., HF # CAD Y g X i & o % 1, {5
ACEL/ARB W] H 890 = 41 IUAE , 00 £ B8 AR AR Ak B R R ) (ke 28
KBEMEEZE) T K 25 & 7AYT , AR5 A 153, B i Ao HE

AEACHHER R

s % X #

[1] Palmer BF,Kelepouris E, Clegg DJ. Renal Tubular Acidosis and Man-
agement Strategies: A Narrative Review [ J]. Adv Ther,2021,38(2) .
949-968.

[2] Tromp J,van der Meer P. Hyperkalaemia: aetiology , epidemiology , and
clinical significance[ J]. Eur Heart J Suppl J Eur Soc Cardiol ,2019,21
(Suppl A) : A6-All.

[3] Thomsen RW,Nicolaisen SK, Adelborg K, et al. Hyperkalaemia in peo-
ple with diabetes: occurrence, risk factors and outcomes in a Danish
population-based cohort study [ J]. Diabet Med,2018,35 (8):1051-
1060.

[4] Haas CS,Pohlenz I, Lindner U, et al. Renal tubular acidosis type 1V
in hyperkalaemic patients-a fairy tale or reality? [ J]. Clin Endocrinol
(0Oxf) ,2013,78(5) :706-711.

[5] Sousa AGP, Cabral JVS, El-Feghaly WB, et al. Hyporeninemic hypoal-
dosteronism and diabetes mellitus : pathophysiology assumptions, clinical
aspects and implications for management[ J]. World J Diabetes,2016,7
(5):101-111.

[6] Bello CHPRT, Duarte JS, Vasconcelos C. Diabetes mellitus and hy-
perkalemic renal tubular acidosis; case reports and literature review
[J]. Bras Nefrol ,2017,39(4) .481-485.

[7] Yaxley J,Pirrone C. Review of the Diagnostic Evaluation of Renal Tu-
bular Acidosis[ J]. Ochsner J,2016,16(4) :525-530.

[8] Batlle D, Arruda J. Hyperkalemic Forms of Renal Tubular Acidosis:
Clinical and Pathophysiological Aspects[ J]. Adv Chronic Kidney Dis,
2018,25(4) :321-333.

(9] FBuea. W /INE -] BT s il R4 s 51208 [ 1], IR IR AR Ak,
2007,24(11) .733-735. ;

[ 10 ] Ruiz-Sanchez JG, Calle-Pascual AL, Rubio-Herrera MA | et al. Clinical
manifestations and associated factors in acquired hypoaldosteronism in
endocrinological practice[ J ]. Front Endocrinol ( Lausanne ) , 2022, 13
(990148) :1-13.

(Wikis H 391.2024-02-19)
(ARG 2B )



- 84 - I R B2 2025 4F 1 A58 42 #5455 18] J Clin Intern Med, January 2025, Vol. 42, No. 1

AAE ORI AR Y ) Y15 L R R M E - B IR - I IS (CpG)
SRS RIE A S, Horvath BFAf 35T 51 FAR R 4140
A A REAS | T Hannum K DR A g 1 =57 N o JaskH
TFFEHR L T AL 10 A RFFE (B A E LS C R
R BRI AR AR LA T S L P A 2 A AR R £
Lo A GERE  WBC T RO SE AR Y ) B9 ) T AL T A48 bR
(BRIRBIAERS ) IFHE— 2P AE A MAEA T IF A —Fh i SR A AR
5 1 F W3 A B 8k ( B Levine B4 ) | AT 3K A5 2 WL 33k 4% 47 %
PhenoAge' %) LA, 7 4 ifil Hh FH T & 14 W AR A AT K50 7 i
ML 3% 2 F A DNA F AR AR A5 00T K B0 6 12 32 1) 48
e FEIBAF AR GrimAge[g‘lli o

TN 1447 % i k2RI 5 3R W38t A% Bl 5 D 0 — A
TR E R G AR I 5 SRR IR 1 2200 . IE 1) i FWL A%
SEAEH IINGE L A ) T U, S AR R
) 01 240 L2 B2 5 e b A T Y R s R AR I | HL— SR
L2 B ZE AR A AR 27 AT — 2B 4R T AME RN TE SR
LR A AR IR A A0 S 3 W e 4 18 o 3 £ 52 45 2K
L2035 A B 52 00, T P9 A 3 0L 8 £ A 1 e U AN 52 5
ML) g b 2 AT R S R ) FH sk 1 B b T 0
IO AL AR 1) A AR SRR AR 10038 R 1) 43 2 AR RN
FEULIE 1L IR A 5500 I LB K 2 BRIAR PR AT 2503

— . JBME

A WG AN [ 109 22 0035 4% Bof b 0aF 52 T 3R 0488 4% 4F % il it
SREO R & A A T o GrimAge s X 56 0 4
AR RO F LA AR 4 ( 20 Hannum B4 ) ULRE O H AR AR
% BMI PRI SRRl H 5 432 )5, GrimAge JIER ) T R
e g X DA, 7 BUA AR 4 i Bl b, GrimAge B
TN FH I e O & . X AT RER R T R T R &,
7 W A 2 T ) B B R PR 26

AN W T A, 2 5% i) 9 WL 3 A% e o 5o i ) T30 8
Y28 5 2ot VR P A A IME LI 12 A1 078 T 3 R AN R v
T e O 04 2 1) oy — T R A B R (e ke
ERREE >50% ) FARRERE M (REMK A FREE <50% ) SCHERR 0
93RRI R AL AE R I A AR 0 22 55 (R 20 P ) A T e
PERN G Z AT, 3 P 22 5 IF T Ge it 2 ST e 50 % e s
T RE 3 194 5 ) T R pR R 2 A AL AR IR s A1, 3 HA
R (AN AR S HAS ) S el D i 2 A IE I o 45
TR A T 2R 2 56 0o IRV, F A — 38 43 ph 2 3 £ 4
IIEEA S0 P T DU A A 3 5 5 U 1 A A A
5 MBI S R SR AR & 1 T 1 590 A 56 4 T R 2 P At AR
KHE T

= BRI R AR

et P B A 5 e i A TR 110 38 O 38 1% 4T T A7 7
2550 Bt IR A AR AR W 2 AR R, O FLk R 25 A
BAFRBHE P EI ST (AR, LR PR AR
Hannum 550 3 L8 A5 45 5 0 SR BE S .3 25 57 10 Horvath A
Bl AT B I 2 S T kT SR PR A X IR 5 FH AN R

IML#4T DNA F AL A, 11 A [7] T Horvath B4 (1 22 20 2R
A& Hannum BF4P BG4 AEAS , T L) Hannum B0 %6 1
TRAEAS () MR e B g L5017 AR, Xt F Hannum B9 5 28 W00 35
FEAR I, <57 & B rb B85 A Lt B X R 4 A 2 2
5, =58 R N g 2 T ST e R R AR AR
NHECAFWE <50 ) AE5 DL B0 2 28 W A %, BA
AL G M7 ey XUBS: B8] 2% 0 O Sk 0 AR 25 9 (ORI i TT R
) A R

VAAE A A0 A Ay Lo PR v i g ) T LG 55 1 e, LA A F
TR IX ] BE R T A RV A AR W I i) 2 5, O HLIX b
25 52 0] B U VR A4 ZE TR B D BB B i 4 rh BT R, — 0
W5 e B, 4 P e 16 P i 2 P BB Hovarth B80T Hannum A
e L35 1 A7 W4 TN 5 55 1 2 [V AAAE 8 2 25 v, SR T 58 L ) 7
PR LR AR 22 T G4 8 ™ X R LB
P AR 2 rb & A B B MR RN Lo PR A W) AR IR AR (L T Lotk
A NS BRI TRIE M o X T 30 4 ffe 12 g
AR SR AT T BRS8N R P A FE AR AN B J R AR
i 7 H e 5 e 22 () SRV A AR U N S A7 A i % 2 5, i K Bl fik
SRR AL 2 B /N3 Tk 1) 2 2 fig A v e 5B L Z 1B LT A AE B
FHSUY X RITE & A Bl A R R TR R A
FMB AL AR T K ; BT A8 2 i T 3R W ast B AR i i) 22 55,
M2 T R R [T L T P

= D NFIB

GrimAge FIEE AT LA 70 001 ) 88 64 % A e ah,
XL R BRI 78 R B, s A5 4R % 5 0 1 388 22 Al 77
TEXL ] SRR Bl PhenoAge 2334 N.Cr 77 25 38 B KUK , o0
S 2 N Horvath F 48k T80 19 4F #4100 PhenoAge [Y3#
F A AR 2 308 5 A 38, R A 500 ) T v AR S 4 iR 2 R RN
KT BB EE S F RIS L B a5 0 ) 2 G PR AR e AR
W ARS8 AR, A7 7E FH S A 008 A B Ap A5 R R 258 PR

M B EE

W A5 A7 4 sk AR S T LS00 5 B Bl ( TR R B ) Y
A B T R B AL AL 43 BT 45 2R R PR 2 IR RR G
2 BF9E & B, B Horvath I 444N Hannum 54 PhenoAge
I GrimAge 1922 W3 (A7 W8 Il 35 5 G B R A AR S0 o
GrimAge A VER R, Hannum H4H 8551200 b 7 N84 B
B R (R 25 647 98 82 )5, GrimAge . PhenoAge 19 4H M A 9K 17
FEPO X AT BRI GrimAge 91 BORIRALIE 7 Ffv 5 5 B &
SRALHIA SR I HK 25 [ 5 100 PhenoAge YAE R 9 /N MLV K PR 38
P 55 & R RARAE 20 28 S | B JIEE 5 9 FTOBE PR A G, 3 211 R
FRAE S5 P BRAEVIAROC ™ RS i R BED LA R 4 Pk
WAL AF U N T 4 A s 5 s B R i A S X
TR 3 1 25 AR R] | [5% 25 J5ok b SC B T R £l 3 14 JR TR b
A R RE A B Ry TRt 14 AP A AR FE AN 4210

LA | SRR AR ek 3 3 2 A 0 V81 O AT R B )
FEAEDRIR ™ X R % (1 5 AR A3 R e 17 S AR
s B AR DI I A Al A R AP AE . RSt e i o 5



IR AR 2025 4E 1 A4 42 4551 ] Clin Intern Med , January 2025, Vol. 42 ,No. 1

-85 -

P B A T REHAT AR OCHE  (H R WS 1 Y 5 2 R A 5 1 5%
FRAFE 5 s B R R 22 8] B4 SRR

R R

X FIRASE B , B BU& 3R 3 2h o sk 25 n] i 5 26 W ast
LB AFAE IR S —I000LI) o F K BE ALK I BIF 9% 45 21
78, Horvath (i1 PhenoAge WL i5t 14 47 % 1 1L 5 3= 5 Jhkome bk
7 AU AR G (H A & B0 2 1] A R ARE S 7R A R TR —
J5 T, Horvath B 8 78 1M 3 H (9 o 0 1 B2 7% H Hannum B 4
{6897 ABSER S A R, R IR TR U — AR W PhenoAge
GG RFFAE QR AE 5 E SIORP A A 2 L X5 Z AT
R, B3 H 2ke 1 R AT M IO I = 3l koM e 7 1) e i DL
Y I HARYE LA AU BFFT, DNA F 64 mT 8 30 it 5 i 3
PR A 2k AT i 3 v R e 0 1 5 380 3 sh ko ple A= 2, %
FNE AL I b IR B & AR R, H BT SEE T OGTE
T EBIIIGRBAS | ASFe i T 0 FLADIRRSE M B HEA TR R .

N EERRE

ARSCRGEE T FEWI8 AL I 500 i I 3 5 & B e &R
BRI, FeW3s (0 T g 5 7 0o | SR M i 2 v 0 ) 3
W B ESIOR A B R A e, AN TRR kAR i e B
ARG BRIE X RE & S R 2 7, 18, Horvath B
B2 2 41 SUR YR, Hannum B SR 80— 241 UEE 4 o R Y505
T BRI I A R B BRI ST P, Hannum Hb 4 28 08 338 4% 45 8% i
PRI N 25 25 5 1] Horvath B 4 I ¥ A 32 90 1L W W 2%
SU7T200 A i SRR BT 2 2H 208 R A Bt A 5 0 A R G
TR AT BESE R A O R I 4SS 5 I VIR 15 % ) AH 36
HYK, PhenoAge % & T 10 AN FRAFAE 0" GrimAge f045 T 1%
TR AT AP A SRS 2R T X S R R S B Y
AHOGME 2R — 0 I 1T 455 95 1 TR0 8 ) B BR b Ab, R
N8 1 A7 -5 00 B L 785 95 G 1) L o] R SR 56 R AT AR TR B ik — 4
9T, RWBAGATRE 5.0 S R AFAE R R R KR 248
AR R U5 B B - W3R A AR N AT O, 1T LS 1Y o 7 R B
B ST 587 15 3 X0 a8 1 A 0 o e 38 A M S0 R 1%
ARSI 5 3 Sl RO A% XU HA 56, 1L R 22 I 1) B9 BRI % 3¢
B

b o I L 5 995 B A TF 9 45 38 0L it A 47 0 =2 [ 9
S RS R X — AU AE A (il BT AL AR
ef U Jiki 0L/ 9 () S ), T LA B0 2 SO 36t 2 4 % 00 i 1. 257
PR I S 2, B 5 5 U T A R T O M LA R, TR
I I A 0 2 B AR SR a5 A AR Y, AR N B T LA i SE R 4
MR | 5 W5 0 =2 [ 28— JAE A 2, I L 3R 0038 4% 47
AT 8 AT LA A 100000 B 1 55 05 100 8 ) — A i 4

L5 TR X T R W358 A% B o 0 M 5 0 R A I AE G
P IX — 40, A e FRAT = VF AT LA SR T A 0 B R s E T
HL Ak 5E X o 0L R SR 56 R 5T,

2 % x #

[1] Elkind MSV, Arnett DK, Benjamin 1J, et al. The American Heart Asso-

ciation at 100 ;A Century of Scientific Progress and the Future of Cardi-
ovascular Science; A Presidential Advisory From the American Heart
Association[ J]. Circulation, 2024 ,149 (12) :e964-e985.

[2] GBD 2021 Stroke Risk Factor Collaborators. Global, regional , and na-
tional burden of stroke and its risk factors,1990-2021 ;a systematic a-
nalysis for the Global Burden of Disease Study 2021 [ J]. Lancet Neu-
rol,2024,23(10) :973-1003.

[3] Roth GA,Mensah GA, Johnson CO,et al. Global Burden of Cardiovas-
cular Diseases and Risk Factors, 1990-2019 ; Update From the GBD
2019 Study[ J].J Am Coll Cardiol ,2020,76(25) :2982-3021.

[4] ZMEE BB, MR, 5. R M ZEME 2 s kA T B 9 212
B RHEL ] GRS 2023 ,40(7) :437-440.

[5] Campisi J,Kapahi P, Lithgow GJ, et al. From discoveries in ageing re-
search to therapeutics for healthy ageing [ J ]. Nature, 2019, 571
(7764 ) :183-192.

[6] Horvath S,Raj K. DNA methylation-based biomarkers and the epigenet-
ic clock theory of ageing[ J]. Nat Rev Genet,2018,19(6) ;371-384.

[7] Drew L. Turning back time with epigenetic clocks|[ J]. Nature,2022,
601(7893) .S20-S22.

[8] Duan R,Fu Q,Sun Y,et al. Epigenetic clock: A promising biomarker
and practical tool in aging[ J]. Ageing Res Rev,2022,81.101743.

[9] Salameh Y,Bejaoui Y,El Hajj N. DNA Methylation Biomarkers in Ag-
ing and Age-Related Diseases[ J . Front Genet,2020,11:171.

[10]Levine ME,Lu AT, Quach A et al. An epigenetic biomarker of aging for
lifespan and healthspan[ J]. Aging ( Albany NY),2018,10(4) :573-
591.

[11]Lu AT,Quach A, Wilson JG,et al. DNA methylation GrimAge strongly
predicts lifespan and healthspan [ J ]. Aging ( Albany NY ), 2019, 11
(2):303-327.

[12]Horvath S,Gurven M, Levine ME et al. An epigenetic clock analysis of
race/ethnicity , sex , and coronary heart disease[ J]. Genome Biol ,2016 ,
17(1) :171.

[13]Si J,Chen L,Yu C,et al. Healthy lifestyle, DNA methylation age accel-
eration,and incident risk of coronary heart disease[ J]. Clin Epigenel-
ics,2023,15(1) :52.

[ 14 ] Hillary RF,Stevenson AJ,McCartney DL, et al. Epigenetic measures of
ageing predict the prevalence and incidence of leading causes of death
and disease burden[ J]. Clin Epigenetics,2020,12(1) ;115.

[15]Virani SS, Newby LK, Arnold SV, et al. 2023 AHA/ACC/ACCP/AS-
PC/NLA/PCNA Guideline for the Management of Patients With Chron-
ic Coronary Disease: A Report of the American Heart Association/A-
merican College of Cardiology Joint Committee on Clinical Practice
Guidelines[ J ]. Circulation,2023,148(9) :e9-e119.

[ 16 ] Banszerus VL, Kénig M, Landmesser U, et al. Epigenetic aging in pa-
tients diagnosed with coronary artery disease :results of the LipidCardio
study[ J]. Clin Epigenetics,2023,15(1) ;16.

[[17 ] Soriano-Tarraga C, Giralt-Steinhauer E, Mola-Caminal M, et al. Ische-
mic stroke patients are biologically older than their chronological age
[J]. Aging( Albany NY) ,2016,8(11) :2655-2666.

[ 18 ] Gallego-Fabrega C,Muifio E, Cullell N, et al. Biological Age Accelera-
tion Is Lower in Women With Ischemic Stroke Compared to Men[ ]J].
Stroke 2022 ,53(7) ;2320-2330.

[ 19]Zhang F,Deng S,Zhang J et al. Causality between heart failure and ep-
igenetic age: a bidirectional Mendelian randomization study [ J]. ESC
Heart Fail,2023,10(5) :2903-2913.

[20 ] Roberts JD, Vittinghoff E,Lu AT, et al. Epigenetic Age and the Risk of
Incident Atrial Fibrillation [ J ]. Circulation, 2021, 144 (24 ) . 1899-
1911.

[21]Pan W,Huang Q,Zhou L,et al. Epigenetic age acceleration and risk of
aortic valve stenosis; a bidirectional Mendelian randomization study
[J]. Clin Epigenetics,2024 ,16(1) :41.

[22]Goody PR,Hosen MR, Christmann D, et al. Aortic Valve Stenosis : From
Basic Mechanisms to Novel Therapeutic Targets [ J ]. Arterioscler

Thromb Vasc Biol,2020,40(4) :885-900.

(Wicki H 187.2024-05-20)
(ARSCHAE . ZERH)



