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Abstract

Cardiovascular disease is the main cause of death in hemodialysis (HD) patients. Diastolic heart
failure (DHF), also known as heart failure with preserved ejection fraction (HFpEF), is a clinical
syndrome in which patients have symptoms and signs of heart failure, normal or near-normal left
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ventricular (LV) systolic function (ejection fraction over 50%), and diastolic dysfunction (DD). The
pathophysiology is characterized by elevated left atrial pressure (LAP); fatigue dyspnea is its clin-
ical manifestation. Studies have shown that HFpEF is common in hemodialysis patients, while
heart failure with reduced ejection fraction (HFrEF) affects only a minority. This article reviews
the pathophysiological mechanism, clinical manifestations, diagnosis and treatment of HFpEF.
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1. 51§

2 14 "B I (chronic kidney diseases, CKD) & — AN 4Bk P (1A F TAE [ R, R 3 R A0 BB 3 SN i o,
WEAR, BTG REEGEE 200 5 NERALKFE R, XANEFEERK 5%~7%, 4EFFEE
M FIAEAE A& 24 K ' 9 (end-stage renal disease, ESRD) 3 B E B ARG YT« B2 3 A 4Bk K CKD
NBEZ —, KRR T B IR BE RSl fy, 2016 4F R ML % # (hematodialysis, HD) M3 447,435 A,
FEHTIN 5 T A AF AR 35% [1]. CKD &, JUH&FHZLENTH ESRD &g, &5k CMEi i) & 2
R —IURRAFITF IR R, #8Eid 80%H) ESRD & k& B QI HRM, SRS E IR, 78
POy Sy e . O R RN AL O ISR, bt J1 3235 (heart failure, HF)Z) (5 40% [2]. HF /& ESRD &%
HOR P FIBE T 1A 8 DL BRI o HF [ 6 DR B0 e o0 o W PRI « FIELPRE AR ooy I 552, [ B A 48,52 31 CKD
RGN RIS, WHRE. ST T & JREFAERER . F0L. R AT Shfk(AV)EE
AT H A L (1DH) 5| il i 14 453473 [3]

2 FHO IR E(HESA) L RO I I 272 0 ) %5 35 B2 (HFA/ESC) A H 250 J1 35 35 h 22 (JHFS) T
2017 £E4 HF HR¥E 22 00 % 5 1123 % (left ventricular ejection fraction, LVEF)3L43 A PVUFEHR . EF FEAKH HF
(HFrEF): LVEF < 40%}) HF; EF % [k HF (HFmrEF): HF 5 LVEF 41%~49%; EF {8 i) HF (HFpEF):
LVEF > 50%¥] HF; EF X3 HF (HFimpEF): HF J:4k LVEF < 40%, LEHEEZE LVEF #>10 &, 55—
IR LVEF > 40% [4]. HFPEF 7E MR NT B3 hARE i, 1 HFrEF R s2ma/b4[5]. HFpEF 245 &
HH HF FPERAALE . 1E % B0 1E 5 14 0 % (left ventricular, V)Y 3B (5 143 ki 50%) fl&F
Tk Th e RS (diastolic dysfunction, DD)HIIE R LE S L. 78 B A B4 A 2 A2 O JF N IR THET, 55 BRI TR
MR HME IR IN, o BT B SBEAT R R RE 0, WP R X v] e A& AT R A B I o0, A — 0%,
NYHA 730 @ T B O A — g R R . SRS B EE U AL (ADQIFEH T 5T X &b B3 10
G, BIE TENT B OIEAEIR VA I T AU AT R I, SR T AN T O I R A 0 B BRI
DA W AR TV (RRT) FI/EGEE SERTRE IR 52 R D RE 73 R R Gt . 1% 50 REET AL O 2 DR 732K,
IR RRT JEIEIRAE B RGN R AL X PP 558 BT X 9 (R A TR DR I DL~
HH IS B AT I R S B AR O U 4k R IR 1) R 3 6]

O ML I I R G0 18] AH ELAE AR 4ERE RSN ) e e k. A A K 07 R EE- . O
¥ £5-& ik (cardiorenal syndrome, CRS); 45 240 IEAIE IErh 3 — &8 5 KA. B IEDIRe 78 M-S 25—
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WEA. BHRERFENGA. F - DEEAMEFTIER “4 B7 CRS, BMEM: B LR AE) C b E SN R
RN RO i 4k R MO L ThAE RS . HORERAEFINLAIE 24, MREAE TR, —2%5 ESRD M A
%, BB E - M8 S - BEE B £ 4 (renin-angiotensin-aldosterone system, RAAS) IS . A&
ARG, BRAARW TR S AREEFR RN R, W3O M THRERG IR E . X LA A
COURREFEOIUR) 220K LA 4Etk . &7 7k M 70 28 2 R A el IR S ke« BLFE B ikits
BEREAL 4T A R LA M T2 2 /8 Y OIS AR A [ 7] A2 v IE RS CKD &7 5K ThBEREAS i 3= ML
& ESRD HiRe i WL CoE AR, X B A A T S B TR R [8]. A U AR K A2 A i i 5 ) 258 1
Ao IR BEAE A AR ML BN ) 2 A A A AR R 3R L R FH S5 . TE—TRABRR 7L h, BAFAET T4%H)
ESRD f35 H1[9]. 18125 fitl o fuf R J5 IO AP 3 IS - AV R TSI . ) IR A PR BEAE 55 3 A R0
A2 ESRD ) /2 0 % I JE (left ventricular hypertrophy, LVH) . LVH s 538 s 48 hn s bR 3 ik 41 B g A0
I TR S K L 4 R AR O I BRI . 5 ESRD H 3 & 7K ThAE RS 1) A m WL AT D% i S A AL A 45 0
WAtk DN FR - MERKRERRFMBEEE . 3 M ss 8 MAE[10].

2. BT E HFpEF R4 BE

AR L, HFpEF 43 WAl B AR FRAR AL . AL SRR RE AR, B A EHEF . S8 HFpEF /3
B BLAE FRAELR A R e, (AfES BEgAR T ik LV HEIB[11]. AL S0 A F LS,
JE A AT SE LV ER. AF4E(LEEA DD, &K, A=A IKINAERAS (Left ventricular diastolic dys-
function, LVDD) 32 /e 0 5 e ML A AN EEAL) o g ik e s DA K A o 28 A0 B AR [1.2] o R8I % 905 B A FRATL
il e, AR SO i RO S AR 2 3 B0 S VRO AS A B JORE 4 B Co IR 5 8 L 98 R A A B
JE A EAL . R, 4 B PRI 980 S 9 2 D RE Rt aE— D AR R O LR SE AN LR 4R AL . Ak B2 BORH O
LAR A 5 B 2 o X AR A R O LA it 2 38 DA R FULR o 6 UL PR A0 I 7 3 BB B R [ 3]

2.1. NEZ4RAThEERERS

fE HFpEF ™, W] 5124 B Uil i A0 S AT A B2 I D e FsliG . HH T 382 B, Bl S FEAC. &
I 55 5 2 1) 4 B LA P R A Dh EEIR K5 HFpEF 1A A 0%, 1%/ T I RE % 1 (GMP) PR A 2
Bl GPKG)E T F#MIk, —S A EIRD o )5 fiar B A1 0L RN 32 3 ik P Bl 52 384 m v 184 m e, 2 mJail O
WEEYE., LF4ifh. FFak ThAE RS At Eh ik R [14] . MI00E BT 75 &k SEAL NS B0l & P I JORE, AT RE S
FEON KD ReFEAF[15]

22. BRIRE

AR B 1) — TR 75, HFpEF &3 B BN b, Jil T IER e, HFH5E3ZME
FEAAOR[16] AMUE BEIUARR D, T B # LR o 2 R AR AR, S B 836 bt 25 g 17 AR 1) 1
I PR . HFpEF B IE T SEILRA ST, I H 5 RGud BEVEER . FUb RO nfn 4 & %
JE SN R[17], Ml CKD 8t HD B 2 Ml B8 WL ZE 40, HD B B UL 8 Ak e /1 32 00 F0 B 40 if
EEERK, BT KIS RN LR 4ERE AN, Re i Az S2 i DL SR SRR 980 7T e -5 250 E B L
hRekEg[12].

2.3. FhINREFER

HFpEF & o0 B AR RS FFEE T iy, R pEA Bl g, i A BEL o B 22 0 s I 0 T e 3
iR R R AR SPAEAIS s e (1 S8 RS B BE F0 R B B R RE T B BEE I (K EE A
HBH L EIREMERS, SECOHR R MEikE . SR, RO S AR A A AR
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[ S HGE T O LR R0 SR RIE T 3 T 18]
3. BB HFpEF 28

FeoU IR ST HFpEF 1Y E AR, HRAER 1 BLR SCBERFE19]. LV F&E I E 2
LV BEF8 48 AR AR VR T, m] RS2 2 LR st AT 5K T Co ISR ) e 88 B RE I o 380 J5 A7 A v BASE 22
LRSI 25 R AT AT A S A I, AT BT 78 SR T e o AR R Co N 24 2> IR 221, HFpEF
M2 22 1) HF IAAEECRER s 2) 1EH s B 5 i e Dhse (B e % > 50%); 3) JF47 DD 1
UEFE[19]. T EFSKIhBERRAT 1 EARM T 40 R . DR ER Y SO A L 2T

3.1 ALSERE

FPKIITHRE I AR AEN B0 38 EAR B PRI E L > 12 mmHg 805K E >
16 mmHg B, FI2Wi R E[20]. SR, ZONERAQITEERIE, O EIE A TRIHTR RO R B
AMENEIE.

3.2. IWEEEIFRICH

N 3 B R4 44k (N-terminal pro-B-type natriuretic peptide, NT-proBNP)/& FH 3£k 725 & # G g A0
MRS R IbR . A CKD i, BNP A NT-proBNP {2 Wik 54 A 35 pg/mL [21]. 410, JL
- 100%f1) HD 38 I = T X L I {E /K P nl ekl CKD &3 IME = 10 £ 22 100 f5[22]. Jafri 5050
$E7~ NT-proBNP Lt BNP SERETMI-Co%E, #LL NT-proBNP {E NG ENT B 5 O FE 48R (N T-proBNP
FWK, MR RRER), ESRD HH LIEL W NT-proBNP #Ki{f A 11215.2 ng/L [23], X—HF
AMARE DB EBEMNFEFH N HFEF B, WuX—Faik a8 E R L& /2 HFpEF 1
HFmMEF 35 1) Fa AR 2 (1 BT AE R 70 A PR SE e ol DAIESE . — TRRTHE A 78 7 HA HD %2
LA SIS B T | (cTnl)Fl NT-proBNP &2 /K7 50T 5 AL VS FE T A0 32 B0 i B A R FH4F
(major adverse cardiac events, MACE) )5 & . 7E HA HD &3, FH& [ cTnl 1 NT-proBNP & &7z & 1
—MNBE, 5 MACE (B8 T 2 AR 2 AH K [24]

OIS E A L AT (Hs-cTnl £ hs-cTnT) & 2 Wi f il 2 AU SEbR £, BL T i LR
P E . Tnl WS E S-S — ML, EEHEN- S INE)E A AMPERE A B AEEAER .
FAR N MLRGE T B hs-Tnl ABEAC, ROV EEZ@ENT o AR Tk, ol B ARS8 2 W 2k ek 3l
fk&EAAE[25]0 B T EATRIZWANME, OIS & AT 2t R LR T A A TS & 3, RIMETER
A LR I B8 7 el bR 3h ks B 1S 0 R ke, it BT v KT S R AR R AR 56 . fE — TR
Wi it 7o, 152 44 845 ESRD A& AT & 1 F iy R AR @ VAT 1 Hs-cTnT Wil &, AR 38 [ 75 0
SR SRR UGEAT A LEIENE, EE > 1580E < 7 cmis & SUNEFIKIRERRRG . /2O i AR 3L
(LVMI), A ZEF M E(LVER). L0 EEAE. B IEEEE LEA) M AN DG, NS O8)
KIME, 7E hs-cTnT MU hi g (R LG 7 R AT ok IR (B (E) M E/E'. 3@id Spearman AHIGPE 44T Ifi
K hs-cTnT W 58 OB S W R >R F 22 76 [l 73 A 7532243 B L7 hs-cTnT 5 E/E'AI E'f#) LVDD
SHZ AR FR, KH ROC P hs-cTnT XF LVDD I3 8. hs-cTnT (K& N 45 pg/ml (FEH
28~73). AT BFEAA AT A 2 hs-cTnT, BFERE, MIF hs-cTnT AI{E A IMAE T % LVDD HIAY)
PR EH[26].

3.3. BELIIA
R LR —F RS . oA BV A R R RS, TS R PR A B O O N R
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ROV N TR AL R A T BE ML E AT iR T (8] 42 52 M0 A 1) B3 1 O BT &S R D e
A 55 [ 7 0o 0y PRl W 2 R o L85 AR Bl 2 0 e I &7 5K D e VPl R8T 2 [27], A DA AN &k
LWrEFk ThREREAT : 1) [A16% ' < 7 cmis; 2) I e' < 10 cmis; 3) “F¥J Ele' > 14; 4) K0 RFAEE > 34
mL/m?; 5) ZRIM R IR > 2.8 m/s. JR1, HE 2 EER DD AU A O EVEAE B T R
W MR AL 7 s 5 BURIT F ko & —— BT X L0 5 25 A OC[28]. 8 75 LaE T RE & —Fh
AFEBHIBAR, R T A 5 4F, UHRAEEN EE . Bk, @GN B FH AR T ek
AT H AT R O Bl R 5 DAHE R 25 2 R 3R A A 25 SR (52 i [29] . — T AT AE PR 70 B4 190 4 MHD &
o A T AEDE AU ERE FE OB L SRR N T8 P I A BRET TR R AR F (E/E ST LA LV B A ERY )
W45 AR (GLS) I LL I HEAT T PEAS o I IRES AL FE BB % X MACE. i E/E'sr th2. GLS. AR 45
R IR B REGHAT TV . E/E'sr LLEAI GLS, 1EN LV &Pk AZEThRERIHI SR EL, B2 SR T R
CV 45 RN T L 45 I3 JL ke 75 .0 3 -l 24 HD &34 [30].

4. BEEE HFpEF W F TG

1E CKD A1 ESRD # i A1vA T LVH Al HFpEF F 7V A2 22 J2 IR P, 1 DL B A B2 G JEAC R B
oA R 32 A G DR ER R AR B A AT T ) A R R E

4.1 BMARTM

411 BNFHE

TEMABGENT NBEF, R ERRE Y, OffegrtmiE, Mshlkek, AosRES.
Y T I A T A R S T O bR v o RIS 3 ok R 1Y) i AU S AT DA I R A A 0
JEJE . (7 EE B AN RN AL 08 BT I [31]. A5 TH T E AR T S BOE T PR I RS 1) Ak
Gifar o Al T LRI AT A3 (0 7K PR R0 B ATI R W A R A 1 — TRk R, DR B /K R /K i 2 #8 2 7E
JE FARNK A P 53 BT P8 SRR I S ROREA S o ZE A FE BRI HT (BIA) AT VAR 2304 1 S AR 2y, 431
SRR oA, AT T AT R TR E VT A [32]

4.1.2. BEEHTERA

M BGEMT AT R — AR AR, PREFAEVE 5 AAR SOMIZR 0 S AR I K £ S 4T 18] 393 45 PR 38 )l
6, JUHA 3 R, RGBT TG E B R LR D RE AL, — TR AL 1 3 KA 2
RIBHTIAIY LV AT RV i 0o3h BB AZAL[33] . £ T 10 44 83 Mwh7e e, @Hr/a 1 /MR
ET IR D BE SR (A L TR AR TH E) 5 24 /NI JE I B S RO AR L. IX SRR FE 45 BT, O iE
NREAENA SR A MBEENTTIENG 24 /NS, FFHATRESTER NG, HHGTRIR BRI K 4. 1E
TGS 5 448 P RN ZC I HEAT 8 O Ll 7 2 ML I 0 R ORI FT R, LV 78 88 A O S WAL T
(RVSP){EZ T BIPIZ#TIE N, IF HAE 3 Rk B mT 2 RIGMRKIME. FishiksEr sk SAEZE N5 LRI,
BAE T —IRITRT T, IS B AR O S 323 /K- P[34]. FE/™ B LVH b, o BRI AT i 2
FELV BEAL DR TR RIILE, 2GRSO T ERE, S s A ) HD
JYRE, BIINACEE TR H HD w7 USE AT (il . —2emt e R WY, BA HD AT 3% LVH, fE— Tt
44 27 352 eI HD [ E AT B0 F0H AR ATI B AL 23 FiC BB HD (6 UK/ ) B4k 42 % A HD (3 Uk/A),
f£6 MM, 548 HD 41, A HD 19 LV B R HKGE . /£5 Tt d, @ LV Rk
BB H BEE B TR L A I AN T 9 [35]

4.13. MBS REERKNEE
&1 MBGE T B WO IEThRE M S Ky R AT 2204k, WA RIEE . &7 5KThREAR 4 sl sh bk sk .
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TECART IR e, BT IR AR A S FE T3 A ¢ . i 2 30 ## ik 2% (arteriovenous fistula, AVF)#A N
RERBH—AEE. —WIEN T FARBD AVE MLI(Qa) N A BLTC 0 1 58 38 BUAR 1 535 1 B ST 5 7
R 42 3% miitE AVF (Qa > 1500 mi/min) ARG YT HEPE MBOENT 83, BEEILFETN . MR
W ARATRASE 6 AT O . Qa R SFEA LEER., FFIKRAMAM. SFRARHINEME O
AR FFIKIhAENGE . FIRE, A0 = BRI O 3 25 R0t 5 it 1l 3 S 408 s 76D ARG 7 ik /)

DSOS R I S B A A P R S 0O I 5 A R T B ) X [36]

4.2. 5T

1BYT HFpEF B3 (o1t & B i) i) — A~ B B 43 J2 10T 40 W A7 E T 52 I PR I P2 PR i Fse IR 25
GIEE. BE IR EILE . e RSB . SE. AERE. ZRIM. BEIR . B AR A . I
SE A IR NARYE M AT FR R A TIRYTY, IEX HFpEF &3 il R R AN K 2 BUE 8E B ia )7 B S B

Xf ESRD &M LVH ki, MR HIAEE HE[7]. M RIK =B 6 RI(ACENTERTT F 5L
HFpEF KB Mpm it fth REEEAEH . Hara@ U2 ACRI 5t ARB 1EN—2k25%, RIEMEH B
SARBH A BB S AT BT o SRR , O KR 24 ESRD 8 A OLIVE R . A, A= E
PEUEHE L FEIRYT ESRD ABE DHF HIRFE 297 . bR TiR)T m R M EZ A, A A BT LVH
THIBFIE DD (253480, B ACEL. ARB. B4 5 25 (S R 35 )« S8 3 i BH s 77 CRE 1) 2
RG24 A DK AN S S T ) R — A2 koo 22 L i 71) (8 0 22 LA o B2 AR BELVA 571)) [371

T —Fh B T AE AT 4EA AR T 10 24 W 9 % [ R 52 44 BEL ¥ 771 (angiotensin receptor enkephalinase inhibitor,
MRA). FiFlE 1 MRA 45 2 08 P B K % FIBH . 76 ESRD &b, SRS % 100 R X
R B AR B . BB T BN 416.6 g/mol, {HEE AL A E N 90%; Kk, BEAKES
AR MBCENT & LB, HAMREN 1M ARTE ESKD hiliE. A RN 25K, EhrdE MR
BT R, KL 10% 4K AR (7758 414.5 g/mol F1 50% ) 25 141 45 4 ) B i 4 [38] . 7 CKD
S AR B OB Z AR R AT AR LR B, IR B B EE NP4 ER, b LV FESF
O T 8 -5 100 H 3 661 G 5% PR Bl kAR ARE P52 [39] o 3R L2 25 1 — A5 DAL i) B0 o 6 ILORE P R, BRI 17 8 Ay T
76 CKD HBFH T Z M, a2 ARk T CKD B . (559 — T 70 m it i 2 1 428 Py g x4
FFPE HD &9 HFpEF &35 OIS M A D e 1 2 54 2 I AT ik DI se 2408t MIREnDa X4k & & H
50 ZZ 502 NS 5 22 R FIAE 20 3 B AR EI(LVMI) 97THD BBE7EVAYT 40 JERIRCE . X ANE A O3 E
substudy, & 5K T Be PEAL A Tl X4 M T Re S 8 3E EIE'. HFpEF SR MIRW A T L&

“HFA-PEFF 184r” . 3 HIBNERIATT R 2R A LI F A ME “HFA-PEFF” 0%, 50 =78 K
FeVBYT 40 JA¥A 2 HIFENLE HD B F7 5k DhRES4[40]. HAthdE CKD 3% DHF Z54)ik 35 4 %€
Ky R—FRERIRA, BAEBER OB 4ENER . 5REXRAR, Brraeepb R ERE AR
B, — MR Y MRA JNAEZFIHH (finerenone) L 7E £ TR LG (ARTS-HF AT ARTS-DN) AN 58 A
SR HH X o 3 R S B R O B AR . Finerenone 7] 8 F#AE (1 2% (4 JR AT BNP/NT-ProBNP 7K
S, AN RIS # KPS 2E H n[41] . 45 N AT R R 2 D5 [ BE MRA, 1 finerenone 2 3F 24 i i
MRA. 2N A DS DR E B R A S Ak, SRR R A 2 k. BeAh, X SRR R S TR
(15 Bh R 7 B s e T REAS [R) o 84, B SR K7 R I LA K A B R T HR 252 81 MR IS ZETE 1%, {H Finerenone
bR EREK T MR 5HEHBIEF 2 MM ELA AR, X v Ree BB 4 E YR I [42] . Bk
Ki, WA finerenone BHIE T MR 55 H S8 4 K] 728 [E % 52 44 coactivator-1 (SRC-1)IAH HAEH . Hli[A+
SRR X L RN HAth 22 S T REARRE T finerenone S IMLIEHH B IR AN REMA,  [RINHER B T & CRAPRRME o RS [35]
FEU A ML RGE AT HR A N AE TR IR IS (ALCHEMIST) AN - 2% A 3 B s 4 B 4o A% A0 16 [61 ] BEL ks 771
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(ACHIEVE) 2 ¥ T FH W P il 75385 AT 88 3 R b AT (1000 I8 &5 TR 36 o B 77 7E HIFpER Hh s A A i 2R 47 1)
SPIRIT A1 SPIRRIT k362 41, A — T IEAEHEAT K Finerenone iI& i1 T 2024 4 5 A 5%, %k 5
FEWEIE HF HE 197 B0 24 AL T 22 55 (FINEARTS-HF) o 5 HF[AH 2900 525 (NYHA) 2-4]F1 LVEF >
A0%IH) 2R EBENL > EC A Finerenone B2 &), BENNR CV ALOAEA AL S, IRBLRSME S B A
Ri[43].

I B 5K 2 AR MK HEAK B HI 7 (ARNDZE & 7 ARB Al eb it o Bk B4 7 (NEPI) - Sacubitril /40 1
(LCZ696, i fh# Entresto)f& ARNI 2RI —AN247), IR, ZIWFFIEN 7 HAE O MRy B IEE
PN (BP)F= i 7 THI AR A, I AT BeAE M BE 2 7 T K 5 /E FH[44]. ARNI 454 7 NEPI Al ARB 1K
YEF . NEPI i b i HE KRG 51 R Angll BRI I Angll 9, I ARB Al H 2f#E . ARB )it
RAAS %1, SEUE/NKEYHME KA RO JEE 1B ANP Ik ABR/NEIfK, [Klth NEPI #1 ARB
M4 E A BT 4ERR BN ERE AT /N ERYEIE 3 [45]. 75— 5T, ANP SR E)E ARSIk 5K AT AL
B NERE I, NIGEEE S NERAEAL, 5 ARB & FH AT RAAS BX3h I HER/NSh ik i & US4, g
G B /NER N T [46]. 5 55— Fhdls] RAAS s mE KBS 254 NEPI/ACEI AHEL, ARNI X2 UK S 1
AISEIAAL/N,  BRAR T M VA (0 U, PRI AE e A7 T A R8s . W B i/ 4iib 3 2T 2015 4R35k
133 & a2 BRAE, TR TS L R N-1V 200 77 3 (HFrEF) . 2020 4 CCS/CHFS
O I REVR TR N A HFpEF ARG ARNI 51N 7 #H0iFYE . 78 PARAMOUNT (ARNI 5 ARB
oA B B I 050 1) O ) T S T ) T S M L ) (NCT02371512) v, — 34t %4 HFpEF 838 1 1 3R E6
I EEEL /ARSI T NT-proBNP PRI G 58 K, HAVP AL RS 7 NYHA 73 24[47]. ARNI
5 ARB 4545 BoAE HFpEF 1 I RTHE 1 H (PARAGON-HF) /& — B HLAUE E3I L EUR K, R T
VO FE B /4D 1H 5 LD A LU 2 B AT A T R M PRI W8 A (8 ORI AR ) 0 3 A Bt R L8 BB T PR 28
[48]. TEEEG WG, BEWEENL ) BCE: 2V B /45y b3 97/103 mg R FIR VS 4iivbiH 160 mg &K
Wo IR TR 8 AN AR NYHA T/ ks 8 AN H I KCCQ GRS R AR . Bl
5 ThREBAL R ] DA R 2 4 RIFET 3R IR A] . %} CKD Al HFpEF &3, B &-1E Xk R KRG Hl5H 5
A RIGE T2 A4 RUE B 2 WA AHOG, (RN D) i (R Be 2 0 A 2 . — TiEEXS ARNI ) RCT B AL E
HortraR i, RAEKIAE VD e 0 it A0 6 YT RT A 2 PRAR R O 7 80 0.0 I/ A0 T T 43 e 1 KU,
A% 75 T 22 BRI T8 R AUE SEIX — R [49].

HTEESR, BN - &R b R #4532 82 1 2 (sodium-dependent glucose transporters2, SGLT2)#H il 7 A i 3 ¥
% HFpEF Ml CKD &3, JUH WKW B E MG 5L T A3 . SGLT2 Ml fm sk 7E CKD AR
MVF 2 B WA & —50), SFEERAEG 2 BB IR B UL 2> S0 BE B PR 1 0 ) 3 3 78
Ho WA, FIEHHEIR, SGLT2 MIFI AT BRI CKD £ 3 MR i AR IMURE Y U o molt 22 kv =5
SGLT2 il 75 % HAT RIUF 32 1 [50]. IR, SGLT2 i3] 500 i 950 v i AFEEAT CKD AR
B W45 R s A O . A TRV CKD ) 48 I 5O 2 35 o i DA S R R BT % o o — Pl B b PR i
2% GLP-1 SZ PRI FI(GLP-IRA)HIE S T 0a IV 22 4P, GLP-LRA R fe i iak 4101 ft) 48 5  #901) S A 238K
S R D RESE AT A B kA AR, i — P A S 2 R MACE, kb O LSBT, (HA—
SRS 2R B W] BRAFECEZH 9 2 e [51]

FEAT A e R R YT R EAE T RN 4% A 1 FOIR 5% IR D) Be TCHERE (YR YT . — T 7 LU TR 414
a2k 7555 epoetin alfa 5 darbepoetin alfa X} CKD 5Zi# LVH 520 . PR 2597 FRAR LV i & 7 T [FIFE
. FRA AN A: A IE 2 B 3T AT 7T LAZE LVH HERE[52]. R L0 4 A ik 2057 (ESA)
A R S AL K, BAE LI RCT H, B e 712 0 O vy ) 20200 Bl s AR A B A R R S s HH A
TERM Rl XIS — R TR B & ESA FIEEL ESA Hpl, 2 OMEARFAMER, AL
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e AT 2 /K P[53]. 24 1E CKD At ESRD H A B AR S o (BG4 AR 3R D = sl e Al FFOIR
FRRThAE TCHE) AT REXS LVH A #6[54]. 4E2E 2 D 2 {&(vitamin D receptor, VDR) 1% tH Al GE7E DHF [T
B FRE T W R PEAE F B2 4R R D IRYT BT R IE T S LT O U o AR BRI AR A R R
HABIA S AR A 5%, 11 BT B 5 O & 4141 ) VDR 05 A 55[55]. (EENT ABEF 4T
TILIUE SRS CE 7R 4 3 D BIBEAL, DLO I 2 S B AR, 75 A gk R I HUIR 55 IR Th eg 7T
HBERER HD B, B ikES B =S SECC VR RTHER, Hocs Ok gi férik Thag[s6]. sk b,
YR D B ZSEAE BT A IEE T AR ARk, HANR IR 5 B LV i BOoRis 4 5 &
iEFHIR[57].

5. B4

MEPEE T, Reilat HD &35 HFpEF B ML TRl &, S8, #IHATv1E, CKD Ml ESRD
B3 HFpEF (M0 /138 2 Wi A /2 o B TR EHR IS Wik, 4855 T D AR B = XX 26 2 35 1 25 D3R 97 (M
Wo AR, A JR /b M N A R SEEL, X A ARR B, PR 1) B R R A
SRR T E 1S B B A s . Y IE R ISR e HFpEF HRAGRIREER . 7EKZ % ESRD &+,
5 45 B A5 R = A0 3 HD A B 2 AN DL 1] HFpEF o 58 451 25 R0 58 K ) HD J7 & A g2 4% ESRD 1 LVH
SE IS ARIE (1) e A SR KA ARNI V67 1T g 2 B AR DAL 0 g 268 3t A0 Co I8 B T2 A Bt R JRURS: - SGLT2
I R REJRREE CKD ) £ o508 AR 3% T i DA S BRAR AR 2R FIAE T2 3, (RS 75 258 22 (I 90 SRAIE S

&5k

[1] Zhang, W., Mei, C., Chen, N., et al. (2019) Outcomes and Practice Patterns with Hemodiafiltration in Shanghai: A
Longitudinal Cohort Study. BMC Nephrology, 20, Article No. 34. https://doi.org/10.1186/s12882-019-1219-z

[2] Cheung, A.K., Sarnak, M.J., Yan, G., et al. (2004) Cardiac Diseases in Maintenance Hemodialysis Patients: Results of
the HEMO Study. Kidney International, 65, 2380-2389. https://doi.org/10.1111/j.1523-1755.2004.00657.x

[3] Farshid, A., Pathak, R., Shadbolt, B., Arnolda, L. and Talaulikar, G. (2013) Diastolic Function Is a Strong Predictor of
Mortality in Patients with Chronic Kidney Disease. BMC Nephrology, 14, Article No. 280.
https://doi.org/10.1186/1471-2369-14-280

[4] Bozkurt, B., Coats, A.J., Tsutsui, H., Abdelhamid, M., Adamopoulos, S., Albert, N., Anker, S.D., Atherton, J., Bohm,
M., Butler, J., Drazner, M.H., Felker, G.M., Filippatos, G., Fonarow, G.C., Fiuzat, M., Gomez-Mesa, J.E., Heidenreich,
P., Imamura, T., Januzzi, J., Jankowska, E.A., Khazanie, P., Kinugawa, K., Lam, C.S.P., Matsue, Y., Metra, M., Ohtani,
T., Francesco, P.M., Ponikowski, P., Rosano, G.M.C., Sakata, Y., Seferovi, C.P., Starling, R.C., Teerlink, J.R., Varde-
ny, O., Yamamoto, K., Yancy, C., Zhang, J. and Zieroth, S. (2021) Universal Definition and Classification of Heart
Failure: A Report of the Heart Failure Society of America, Heart Failure Association of the European Society of Car-
diology, Japanese Heart Failure Society and Writing Committee of the Universal Definition of Heart Failure. Journal
of Cardiac Failure. https://doi.org/10.1002/ejhf.2115

[5] Pecoits-Filho, R., Bucharies, S. and Barberato, S.H. (2012) Diastolic Heart Failure in Dialysis Patients: Mechanisms,
Diagnostic Approach, and Treatment. Seminars in Dialysis, 25, 35-41.
https://doi.org/10.1111/j.1525-139X.2011.01011.x

[6] Chawla, L.S., Herzog, C.A., Costanzo, M.R., et al. (2014) Proposal for a Functional Classification System of Heart
Failure in Patients with End-Stage Renal Disease. Proceedings of the Acute Dialysis Quality Initiative (ADQI) XI
Workgroup. Journal of the American College of Cardiology, 63, 1246-1252. https://doi.org/10.1016/j.jacc.2014.01.020

[7]1 Marlies, A., Stefan, A., Chantal, K., et al. (2017) Heart Failure with Preserved and Reduced Ejection Fraction in He-
modialysis Patients: Prevalence, Disease Prediction and Prognosis. Kidney and Blood Pressure Research, 42, 165-176.
https://doi.org/10.1159/000473868

[8] Wang, J., Lv, J., He, K., et al. (2022) Association of Left Ventricular Hypertrophy and Functional Impairment with
Cardiovascular Outcomes and Mortality among Patients with Chronic Kidney Disease, Results from the C-STRIDE
Study. Nephrology (Carlton, Vic.), 27, 327-336. https://doi.org/10.1111/nep.14009

[9] Meeus, F., Kourilsky, O., Guerin, A.P., et al. (2000) Pathophysiology of Cardiovascular Disease in Hemodialysis Pa-
tients. Kidney International. Supplement, 76, S140-S147. https://doi.org/10.1046/j.1523-1755.2000.07618.x

[10] Tok, D., Gullu, H., Erdogan, D., et al. (2005) Impaired Coronary Flow Reserve in Hemodialysis Patients: A Transtho-

DOI: 10.12677/acm.2022.126823 5702 Il R 125 23k i


https://doi.org/10.12677/acm.2022.126823
https://doi.org/10.1186/s12882-019-1219-z
https://doi.org/10.1111/j.1523-1755.2004.00657.x
https://doi.org/10.1186/1471-2369-14-280
https://doi.org/10.1002/ejhf.2115
https://doi.org/10.1111/j.1525-139X.2011.01011.x
https://doi.org/10.1016/j.jacc.2014.01.020
https://doi.org/10.1159/000473868
https://doi.org/10.1111/nep.14009
https://doi.org/10.1046/j.1523-1755.2000.07618.x

PR, Mg

[11]
[12]
[13]
[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

racic Doppler Echocardiographic Study. Nephron Clinical Practice, 101, c200-c206.
https://doi.org/10.1159/000087579

Redfield, M.M. (2016) Heart Failure with Preserved Ejection Fraction. The New England Journal of Medicine, 375,
1868-1877. https://doi.org/10.1056/NEJMcp1511175

Mori, K. (2021) Maintenance of Skeletal Muscle to Counteract Sarcopenia in Patients with Advanced Chronic Kidney
Disease and Especially Those Undergoing Hemodialysis. Nutrients, 13, 1538. https://doi.org/10.3390/nu13051538

Escoli, R., Carvalho, M.J., Cabrita, A., et al. (2019) Diastolic Dysfunction, an Underestimated New Challenge in Di-
alysis. Therapeutic Apheresis and Dialysis, 23, 108-117. https://doi.org/10.1111/1744-9987.12756

Stewart Coats, A.J. (2019) Common Co-Morbidities in Heart Failure—Diabetes, Functional Mitral Regurgitation and
Sleep Apnoea. International Journal of Heart Failure, 1, 25-41. https://doi.org/10.36628/ijhf.2019.0004

Oleskowska-Florek, W., Polubinska, A., Baum, E., Matecka, M., Pyda, M., Pawlaczyk, K. and Breborowicz, A. (2014)
Hemodialysis-Induced Changes in the Blood Composition Affect Function of the Endothelium. Hemodialysis Interna-
tional, 18, 650-656. https://doi.org/10.1111/hdi.12148

Md, M.A,, et al. (2022) Skeletal Muscle Abnormalities in Heart Failure with Preserved Ejection Fraction. Heart Fail-
ure Reviews. https://doi.org/10.1007/s10741-022-10219-9

Youn, J.C., Choi, SW., Lee, H.S., Han, S., Shin, E., Baek, S.H. and Kang, S.M. (2021) Prognostic Value of Leg Mus-
cle Strength in Acute Heart Failure Syndrome. Medicine & Science in Sports & Exercise, 53, 19-25.
https://doi.org/10.1249/MSS.0000000000002432

Rroji, M., Cafka, M., Seferi, S., et al. (2021) The Potential Effect of Cardiac Function on Pulmonary Hypertension,
Other Risk Factors, and Its Impact on Survival in Dialysis Patients. International Urology and Nephrology, 53, 343-351.
https://doi.org/10.1007/s11255-020-02655-z

Paulus, W.J., Tschope, C., Sanderson, J.E., Rusconi, C., Flachskampf, F.A., Rade-makers, F.E., Marino, P., Smiseth,
O.A., De Keulenaer, G., Leite-Moreira, A.F., Borbely, A., Edes, I., Handoko, M.L., Heymans, S., Pezzali, N., Pieske,
B., Dickstein, K., Fraser, A.G. and Brutsaert, D.L. (2007) How to Diagnose Diastolic Heart Failure: A Consensus
Statement on the Diagnosis of Heart Failure with Normal Left Ventricular Ejection Fraction by the Heart Failure and
Echocardiography Associations of the European Society of Cardiology. European Heart Journal, 28, 2539-2550.
https://doi.org/10.1093/eurheartj/ehm037

Nagueh, S.F., Appleton, C.P., Gillebert, T.C., Marino, P.N., Oh, J.K., Smiseth, O.A., Waggoner, A.D., Flachskampf,
F.A., Pellikka, P.A. and Evangelista, A. (2009) Recommendations for the Evaluation of Left Ventricular Diastolic
Function by Echocardiography. Journal of the American Society of Echocardiography, 22, 107-133.
https://doi.org/10.1016/j.echo.2008.11.023

McMurray, J.J., Adamopoulos, S., Anker, S.D., Auricchio, A., Bohm, M., Dickstein, K., Falk, V., Filippatos, G., Fon-
seca, C., Gomez-Sanchez, M.A., Jaarsma, T., Kober, L., Lip, G.Y., Maggioni, A.P., Parkhomenko, A., Pieske, B.M.,
Popescu, B.A., Ronnevik, P.K., Rutten, F.H., Schwitter, J., Seferovic, P., Stepinska, J., Trindade, P.T., Voors, A.A.,
Zannad, F., Zeiher, A. and ESC Committee for Practice Guidelines (CPG) (2012) ESC Guidelines for the Diagnosis
and Treatment of Acute and Chronic Heart Failure 2012: The Task Force for the Diagnosis and Treatment of Acute
and Chronic Heart Failure 2012 of the European Society of Cardiology. Developed in Collaboration with the Heart
Failure Association (HFA) of the ESC. European Heart Journal, 33, 1787-1847. https://doi.org/10.1093/eurjhf/hft016

De Filippi, C.R. and Herzog, C.A. (2017) Interpreting Cardiac Biomarkers in the Setting of Chronic Kidney Disease.
Clinical Chemistry, 63, 59-65. https://doi.org/10.1373/clinchem.2016.254748

Jafri, L., Kashif, W., Tai, J., et al. (2013) B-Type Natriuretic Peptide versus Amino Terminal pro-B Type Natriuretic
Peptide: Selecting the Optimal Heart Failure Marker in Patients with Impaired Kidney Function. BMC Nephrology, 14,
Atrticle No. 117. https://doi.org/10.1186/1471-2369-14-117

Eriguchi, M., et al. (2022) Routinely Measured Cardiac Troponin | and N-terminal pro-B-type Natriuretic Peptide as
Predictors of Mortality in Haemodialysis Patients. ESC Heart Failure, 9, 1138-1151.
https://doi.org/10.1002/ehf2.13784

Collister, D., Mazzetti, A., Bhalerao, A., et al. (2020) Variability in Cardiac Biomarkers during Hemodialysis: A Pros-
pective Cohort Study. Clinical Chemistry, 67, 308-316. https://doi.org/10.1093/clinchem/hvaa299

Sun, L., Ji, Y., Wang, Y., Ding, M., Xie, X., Zhu, D., Chen, F., Zhang, N. and Wang, X. (2018) High-Sensitive Cardiac
Troponin T: A Biomarker of Left-Ventricular Diastolic Dysfunction in Hemodialysis Patients. Journal of Nephrology,
31, 967-973. https://doi.org/10.1007/s40620-018-0540-0

Sherif, F., Nagueh, O.A., et al. (2016) Recommendations for the Evaluation of Left Ventricular Diastolic Function by
Echocardiography: An Update from the American Society of Echocardiography and the European Association of Car-
diovascular Imaging. European Heart Journal Cardiovascular Imaging, 17, 1321-1360.

Marwick, T.H. (2015) The Role of Echocardiography in Heart Failure. Journal of Nuclear Medicine, 56, 31S-38S.

DOI: 10.12677/acm.2022.126823 5703 Il R 125 23k i


https://doi.org/10.12677/acm.2022.126823
https://doi.org/10.1159/000087579
https://doi.org/10.1056/NEJMcp1511175
https://doi.org/10.3390/nu13051538
https://doi.org/10.1111/1744-9987.12756
https://doi.org/10.36628/ijhf.2019.0004
https://doi.org/10.1111/hdi.12148
https://doi.org/10.1007/s10741-022-10219-9
https://doi.org/10.1249/MSS.0000000000002432
https://doi.org/10.1007/s11255-020-02655-z
https://doi.org/10.1093/eurheartj/ehm037
https://doi.org/10.1016/j.echo.2008.11.023
https://doi.org/10.1093/eurjhf/hft016
https://doi.org/10.1373/clinchem.2016.254748
https://doi.org/10.1186/1471-2369-14-117
https://doi.org/10.1002/ehf2.13784
https://doi.org/10.1093/clinchem/hvaa299
https://doi.org/10.1007/s40620-018-0540-0

PR, Mg

[29]

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]
[46]

[47]

[48]

https://doi.org/10.2967/jnumed.114.150433

Pecoits-Filho, R. and Ba Rberato, S.H. (2010) Echocardiography in Chronic Kidney Disease: Diagnostic and Prognos-
tic Implications. Nephron Clinical Practice, 114, c242-c247. https://doi.org/10.1159/000276575

Huang, J.-C., et al. (2019) Ratio of Early Mitral Inflow Velocity to the Global Diastolic Strain Rate and Global Left
Ventricular Longitudinal Systolic Strain Predict Overall Mortality and Major Adverse Cardiovascular Events in He-
modialysis Patients. Disease Markers, 2019, Article 1D: 7512805. https://doi.org/10.1155/2019/7512805

Sinha, A.D. and Agarwal, R. (2017) Setting the Dry Weight and Its Cardiovascular Implications. Seminars in Dialysis,
30, 481-488. https://doi.org/10.1111/sdi.12624

Puntoni, A., Giannese, D., Varricchio, E., et al. (2020) Different Methods to Manage Dry Weight in Hemodialysis Pa-
tients. Giornale Italiano di Nefrologia, 37, 2020-vol1.

Tsilonis, K., Sarafidis, P.A., Kamperidis, V., Loutradis, C., Georgianos, P.l., Imprialos, K., et al. (2016) Echocardio-
graphic Parameters during Long and Short Interdialytic Intervals in Hemodialysis Patients. American Journal of Kid-
ney Diseases, 68, 772-781. https://doi.org/10.1053/j.ajkd.2016.06.017

Braunschweig, F., Kjellstrom, B., Soderhéll, M., Clyne, N. and Linde, C. (2006) Dynamic Changes in Right Ventricu-
lar Pressures during Haemodialysis Recorded with an Implantable Haemodynamic Monitor. Nephrology Dialysis
Transplantation, 21, 176-183. https://doi.org/10.1093/ndt/gfi145

Jefferies, H.J., Virk, B., Schiller, B., et al. (2011) Frequent Hemodialysis Schedules Are Associated with Reduced Le-
vels of Dialysis-Induced Cardiac Injury (Myocardial Stunning). Clinical Journal of the American Society of Nephrolo-
gy, 6, 1326. https://doi.org/10.2215/CJIN.05200610

Valerianova, A., et al. (2021) Reduction of Arteriovenous Access Blood Flow Leads to Biventricular Unloading in
Haemodialysis Patients. International Journal of Cardiology, 334, 148-153.
https://doi.org/10.1016/j.ijcard.2021.04.027

Solomon, S.D., Appelbaum, E., Manning, W.J., et al. (2009) Effect of the Direct Renin Inhibitor Aliskiren, the Angi-
otensin Receptor Blocker Losartan, or Both on Left Ventricular Mass in Patients with Hypertension and Left Ventricu-
lar Hypertrophy. Circulation, 119, 530-537. https://doi.org/10.1161/CIRCULATIONAHA.108.826214

Agarwal, A. and Cheung, A.K. (2020) Mineralocorticoid Receptor Antagonists in ESKD. Clinical Journal of the
American Society of Nephrology, 15, 1047-1049. https://doi.org/10.2215/CJN.13221019

Habibi, J., Demarco, V.G., Ma, L., et al. (2011) Mineralocorticoid Receptor Blockade Improves Diastolic Function
Independent of Blood Pressure Reduction in a Transgenic Model of RAAS Overexpression. American Journal of Phy-
siology-Heart and Circulatory Physiology, 300, H1484. https://doi.org/10.1152/ajpheart.01000.2010

Hauser, T., Dornberger, V., Malzahn, U., et al. (2021) The Effect of Spironolactone on Diastolic Function in Haemo-
dialysis Patients. The International Journal of Cardiovascular Imaging, 37, 1927-1936.
https://doi.org/10.1007/s10554-021-02176-5

Rico-Mesa, J.S., White, A., Ahmadian-Tehrani, A., et al. (2020) Mineralocorticoid Receptor Antagonists: A Compre-
hensive Review of Finerenone. Current Cardiology Reports, 22, 140. https://doi.org/10.1007/s11886-020-01399-7

Grune, J., Beyhoff, N., Smeir, E., et al. (2018) Selective Mineralocorticoid Receptor Cofactor Modulation as Molecu-
lar Basis for Finerenone’s Antifibrotic Activity. Hypertension, 71, 599-608.
https://doi.org/10.1161/HYPERTENSIONAHA.117.10360

Ortiz, A., et al. (2021) Mineralocorticoid Receptor Antagonists for Nephroprotection and Cardioprotection in Patients
with Diabetes Mellitus and Chronic Kidney Disease. Nephrology, Dialysis, Transplantation: Official Publication of the
European Dialysis and Transplant Association-European Renal Association.

https://doi.org/10.1093/ndt/gfab167

Zhang, X., Zhou, Y. and Ma, R. (2021) Potential Effects and Application Prospect of Angiotensin Receptor-Neprilysin
Inhibitor in Diabetic Kidney Disease. Journal of Diabetes and Its Complications, 36, Article 1D: 108056.
https://doi.org/10.1016/j.jdiacomp.2021.108056

Alawi, L.F., et al. (2020) Effect of Hyperglycemia and Rosiglitazone on Renal and Urinary Neprilysin in db/db Di-
abetic Mice. Physiological Reports, 8, e14364.

Tersalvi, G., Dauw, J., Martens, P., et al. (2020) Impact of Sacubitril-Valsartan on Markers of Glomerular Function.
Current Heart Failure Reports, 17, 145-152. https://doi.org/10.1007/s11897-020-00463-1

Solomon, S.D., Zile, M., Pieske, B., et al. (2012) The Angiotensin Receptor Neprilysin Inhibitor LCZ696 in Heart
Failure with Preserved Ejection Fraction: A Phase 2 Double-Blind Randomised Controlled Trial. The Lancet, 380,
1387-1395. https://doi.org/10.1016/S0140-6736(12)61227-6

Solomon, S.D., Mcmurray, J., Anand, I.S., et al. (2019) Angiotensin-Neprilysin Inhibition in Heart Failure with Pre-
served Ejection Fraction. New England Journal of Medicine, 381, 1609-1620.

DOI: 10.12677/acm.2022.126823 5704 Il R 125 23k i


https://doi.org/10.12677/acm.2022.126823
https://doi.org/10.2967/jnumed.114.150433
https://doi.org/10.1159/000276575
https://doi.org/10.1155/2019/7512805
https://doi.org/10.1111/sdi.12624
https://doi.org/10.1053/j.ajkd.2016.06.017
https://doi.org/10.1093/ndt/gfi145
https://doi.org/10.2215/CJN.05200610
https://doi.org/10.1016/j.ijcard.2021.04.027
https://doi.org/10.1161/CIRCULATIONAHA.108.826214
https://doi.org/10.2215/CJN.13221019
https://doi.org/10.1152/ajpheart.01000.2010
https://doi.org/10.1007/s10554-021-02176-5
https://doi.org/10.1007/s11886-020-01399-7
https://doi.org/10.1161/HYPERTENSIONAHA.117.10360
https://doi.org/10.1093/ndt/gfab167
https://doi.org/10.1016/j.jdiacomp.2021.108056
https://doi.org/10.1007/s11897-020-00463-1
https://doi.org/10.1016/S0140-6736(12)61227-6

PR, Mg

[49]

[50]

[51]
[52]
(53]
[54]

[55]

[56]

[57]

Yang, L., Ye, N., Bian, W. and Cheng, H. (2021) Efficacy of Medication Therapy for Patients with Chronic Kidney
Disease and Heart Failure with Preserved Ejection Fraction: A Systematic Review and Meta-Analysis. International
Urology and Nephrology, 381, 1609-1620. https://doi.org/10.1007/s11255-021-03025-z

van der Aart-van der Beek, A.B., de Boer, R.A. and Heerspink, H.J.L. (2022) Kidney and Heart Failure Outcomes As-
sociated with SGLT2 Inhibitor Use. Nature Reviews Nephrology, 18, 294-306.
https://doi.org/10.1038/s41581-022-00535-6

Lo, C., Fei, Y. and Cheung, B. (2021) Cardiovascular Outcomes in Trials of New Antidiabetic Drug Classes. Cardiac
Failure Review, 7, e04. https://doi.org/10.15420/cfr.2020.19

Achinger, S.G. and Ayus, J.C. (2005) The Role of Vitamin D in Left Ventricular Hypertrophy and Cardiac Function.
Kidney International Supplements, 67, S37-S42. https://doi.org/10.1111/].1523-1755.2005.09506.x

Ahmadmehrabi, S. and Tang, W. (2018) Hemodialysis-Induced Cardiovascular Disease. Seminars in Dialysis, 31,
258-267. https://doi.org/10.1111/sdi.12694

Teng, M. (2005) Activated Injectable Vitamin D and Hemodialysis Survival: A Historical Cohort Study. Journal of the
American Society of Nephrology, 16, 1115-1125. https://doi.org/10.1681/ASN.2004070573

Park, C.W., Yong, S.O., Shin, Y.S., et al. (1999) Intravenous Calcitriol Regresses Myocardial Hypertrophy in Hemo-
dialysis Patients with Secondary Hyperparathyroidism. American Journal of Kidney Diseases, 33, 73-81.
https://doi.org/10.1016/S0272-6386(99)70260-X

Laclair, R.E., Hellman, R.N., Karp, S.L., et al. (2005) Prevalence of Calcidiol Deficiency in CKD: A Cross-Sectional
Study across Latitudes in the United States. American Journal of Kidney Diseases: The Official Journal of the National
Kidney Foundation, 45, 1119-1121. https://doi.org/10.1053/j.ajkd.2005.02.029

Hwang, J.H., Park, J.B., Kim, Y.J., et al. (2017) The Prognostic Significance of Preoperative Left Ventricular Diastolic
Dysfunction and Left Atrial Enlargement on Acute Coronary Syndrome in Kidney Transplantation. Oncotarget, 8,
71154-71163. https://doi.org/10.18632/oncotarget.16862

DOI: 10.12677/acm.2022.126823 5705 Il R 125 23k i


https://doi.org/10.12677/acm.2022.126823
https://doi.org/10.1007/s11255-021-03025-z
https://doi.org/10.1038/s41581-022-00535-6
https://doi.org/10.15420/cfr.2020.19
https://doi.org/10.1111/j.1523-1755.2005.09506.x
https://doi.org/10.1111/sdi.12694
https://doi.org/10.1681/ASN.2004070573
https://doi.org/10.1016/S0272-6386(99)70260-X
https://doi.org/10.1053/j.ajkd.2005.02.029
https://doi.org/10.18632/oncotarget.16862

	血液透析患者合并射血分数保留性心衰研究进展
	摘  要
	关键词
	Research Progress in Hemodialysis Patients with Heart Failure with Preserved Ejection Fraction
	Abstract
	Keywords
	1. 引言
	2. 透析患者HFpEF病理生理学
	2.1. 内皮细胞功能障碍
	2.2. 骨骼肌异常
	2.3. 肺功能障碍

	3. 透析患者HFpEF诊断
	3.1. 右心导管检查
	3.2. 心脏生物标记物
	3.3. 超声心动图

	4. 透析患者HFpEF的干预措施
	4.1. 透析方式干预
	4.1.1. 监测干体重
	4.1.2. 改变透析间期
	4.1.3. 改变高流量动静脉内瘘

	4.2. 药物干预

	5. 总结
	参考文献

