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Abstract
Heart Failure (HF) is the final stage of the development of various heart diseases, which can se-
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riously affect the quality of life of patients, and its readmission and mortality rates are increasing,
and has now become a global public health problem. In HF, Heart failure with preserved ejection
fraction (HFpEF) is the most common form, accounting for about 50% of HF. Although HF is a dis-
ease that cannot be cured, it can also be prevented by early intervention measures and improve
cardiac function through drug therapy. So far, the pathogenesis of HFpEF is complex, and the di-
agnosis and targeted treatment are still challenging. Therefore, the early intervention and delay of
clinical progress of HFpEF are also the focus of HF research. The mechanism related to the occur-
rence and development of Non-alcoholic fatty liver disease (NAFLD) in HFpEF has become a re-
search hotspot. In order to have a deeper understanding of the correlation between the two, a
large number of relevant literatures are consulted in this paper. This paper summarizes the re-
search progress of the correlation between NAFLD and HFpEF, so as to provide clues for clinical
management and treatment.
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1. 51§

I 5 W A K AT 27 O ATE 70 5o RS P S 7 BT (Noon-alcoholic fatty liver disease, NAFLD)5.0a I 55
TR RERAWIRN, KIS A LR ER R E, AR B A AL S, AT B00 MU 1 A% 18
hn. R, Framingham Risk Score 85 BSOS P23 (FRS) Al 10 00 LA IS A2 52 5 R JHF S5 4 1)
WAINAEIE[1]. EAR NAFLD 5 btk 2 bk sk A Ad A4 74 .0 57 (atherosclerotic cardiovascular disease, ASCVD).
O EZE R T REFRAS 2 M AFAE S VIR R, U NAFLD #iA N2 ASCVD IR &, T E M HE M2
NAFLD B IET-RRR I EE R K [2], {5 NAFLD 50 /73855 LUK S5 120 H {4 B -0 F1 35535 (heart failure
with preserved ejection fraction, HFpEF)Z [A] [ 5¢ 2 i oK 56 4= [ B, 75 2k — Pt 5. 53t % 4, HFpEF
HTNAFLD /2 5895 2 AN W7 36 K 1R P R 095 - HFpER F8 255 LU S 1L 73 B0 B AEC 00 77 3 35 (heart failure with reduced
ejection fraction, HFrEF) B ik, {HEk = SLhaA RIEIT kN, HEM RSB EEIT. Bk, Fidirfs
R LT R4 A3 U7 UL SRR UG YT T AR TS NAFLD 5 HFpEF £ CHE . A STK
NAFLD 5 HFpEF M SCHEWT FE i R IEATERA,  dE T 9l R BRAIVAR TT H L4 R AR .
2. ILNFBE LR RITRE

HF 52 25 o JiR DR 3 35000 U 2385 A4 0B D) B 1) S 6 5088, Sl S5 YO AN 7 5K D R R A B3, AT 51 kS
M —HT G IREEEAE, I RIS T A B EH UE St a4 S e i, DA HF 0 8 =28,
2021 SRR O 5 v I FH 8 SO 280 AR 70 0 = 55 14> £ (left ventricular ejection fraction, LVEF)$2 H
T R AMEIT O I 2 A 43 B B A 0 7 %2 35 (heart failure with reduced ejection fraction,
HFrEF): LVEF A 40%[f] HF; 1> #4 18118 0 /15535 (heart failure with mid-range ejection fraction,
HFMrEF): LVEF 5 41%% 49%[) HF; 5} IfiL7: 2008 B8 0 /3 5 v (heart failure with preserved ejection fraction,
HFpEF): LVEF A>50%[1 HF; 5 Il 73 300 (1.0 32 (HFIimpEF): 244k LVEF < 40%, LVEF LLEZ3E
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>10%, 25 _IRIMER LVEF > 40% [3]. HFpEF FE SO Gl R 2= MG FRE L R R gk, Z&—
B0 B, O IR A N A2 S A AN, SEKEREER I, OEIKEE
S, AERKAIAEIIRERRE, FPIkF AT RIS, Ao SN AR, EP IR AR B RE RN, A0
TR LETHREPAAR, A= IhEE2 i, B EAE. BENEPEEME . OFRALOHE M E(CO)EEFE,
AR FAREE BN CO th AR E[4]. HFpEF BHIEH A s A EREIE, LIRERER/SE s,
AATTRT B A B AR A B K. T A DK 2L H e &, E2RkuEN, 01525
B RBNERRSE BT AT, AR 6430 ST ANEA HF, TERIEEZ, O HF I E55 I8
AN E) 1%~2% [5]. 723 EMEG, Rt /= m(HHF) 2 E R F 25N, SEGEE
100 734 B NBe, A AERE BB 1 1%~2% [6]. AroraS [7]25 041 1 192394 {5 7T 5% 3 18] 4 4] 2512 e
T K 0 J1 335 (Diastolic Heart Failure, DHF)fE#, 45 RRPAREHBGH 30 KN, JLF 47,056
B B TR R BT 25%. 5000 75% I FE AR 73l K AAE 7+ 14 F1 22 K, XK DHF PR Bt ) 2
WHIL TR R . BB R T, £ PR RN AAE RO T, KA HF RIRBIR
i, 10 H HFpEF ()55 R BE T [R] IEZE RS IN[8] [9]. Z4E HF B3 HFpEF R REm, AR A K T18
P73 At N EE AL

3. BB BR RRT A X BLE BRI TR E

NAFLD H A BN AR R A BT B AR5 O R IE M IE % . NAFLD fEH 2% Iy
TEN=5% I MR M, ELHE SORE RN P AN B4R A5 BT Ak, R 5 B0 AR RRAE (IR AR BR SR B 1iE . ELCTRIRS
AR A B A PR A0 A 15 S AF A U , & — b 5 IR ) R U A A% 142 25 DA SC R AU L A 453475
NAFLD WAITEZHEZA%: IR RS M MR B VE T 2 (NASH), 2 —MNEB et EMEHR, SEUF A4k,
JAEAE . HF4E M (HCC) FIFFAS A [10] [11]. H AT, FTRORE PR G 7 I O ey th 55 Bl P 28 A 0 I 1) 3= 22
Wil Ge [12)55 81t 7 — T LA NEE LAk i A Bk OS2I 78, ) FH A5 BR 950 97 $H.(GBD) WF 7L I3
FLHE 21 M HXCRT 195 MEZKEMX, 2R ER, EREKVEERN, NAFLD Wi 1990 41 3.912 12,43
TnE| 2017 41 8.821 12451, HUHHFMFEMIN 8.2%M INF] 10.9%. X P Kk 3AAE 5 Lo 2 A2 — 501 .
NAFLD 7EF5 N H AT i e 2 = R AR TR KA . AN AR AN, o] 1A T
RABEHA PN [13]. AETEHRS P HE 5 1 HF5 (NAFLD) A B o O AT ARG, FRER RN 25%. 1F
FHE, NAFLD S H PR AEPRE MG D7 1 I 28 23 0 50 30% 1 5% N 1[14]. XK, 2GS —
N8 NAFLD sgmass, AN E AN X B 2 2 57, Al e 5 I A g 7 :0F 6.

4. NAFLD 5 HFpEF AT 8EBY & fm#N &l

NAFLD 1 HFpEF B LFE MR R . SGIREROIELS R, AR TmE A2 1EsvE . NAFLD
N HFpEF R E KB AL fa [ K . NAFLD Al HFpEF 2 18] i BEATLH AT 56— R L5 T .

4.1 RAE/MERRMTE

NAFLD &4 5 1 98 REVENE D7 A2 SORZAS FIIR 5 PRSI IER I, AT BUHIE 2 EFI 244,
I FECOE JRE LT a4 B PR S0 500 55 ALy S WU (1 R 8 2 [RIAAAEZE [ R &R, HLR R b2 7l 3R
W0 s BB B HFpEF [15]0 4 i /MA IS A5 UE B 76 g 197 2H 23 4 S R0 AR FRE A S AR08 A& g WL m e 1)
MRE Stz OAERI[16] . MRITHZAAMUR 2 REEEMAFER T, E A BRI N 73R 55 70 WA RLSE, 3 Wb A4
TEPERRAI SR 5T, FROARIE IR, AR AE A S N BT AR FHANR], - g 97 DR T 3 it & g s XL A
TR R NRI IR 7 KE[17]. oA R I 41 21 (Epicardial adipose tissue, EAT), 7E NAFLD IfiLfig KA 575 1)
I, LA 2 OB R D N & B RFE, A RAMR RN R 1 (R MR RSB T-a.
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© DA

FAfIA 2= 1-b A AN 2 6 DUKIRITR), (R EVRAZiE, BRI /K5, fEIXEE4T,
J5 O[] 78 57 40 B 0] OE RS B0 SN RO R AT e 400,  HBUSIR A 4ELig e, A S8
G DB LA RAE ARG T, S HFPEF [18]. oA AR I 20 23] DUAE g — Fl s o2 SR 4 4 & 2
PO LRI, Rk, O AMEEZE SRR N E B AT R A, DA O 7 3 () R

AR RN Frh, WIRRIBEL I F «B fl MAKB B 3/6-p38 {5 5 8 48 i 5 g 41 i b b IR 1 I
1 20 FRIE, BRI BRI AT e AR B RIS, RIFRAFYEAER, I 51 O IF£F4E6[19]

Gogiraju [20155 [T 5T 3 B, 98 2 7 0o M A K 2 Bk P2 o a4 P i 4 e 9 s o B B L DARIT R RN )
TER, W AR5 S 0] A Rz B WA (2 08 1 1R 778 R A B IR 9 B Th R R, S B0 IESF
AL AL D) BER RS . NAFLD F1 HFpEF Z [A - 7EAH LI 28 4R M PR 1% o 9, i 98 1 5 M 4 A e it
YAMIEE T, i TNF-A F11L-6, SEUFZIMI 45 F1 NAFLD, T 32 45 R4 R % 1L-33, it 1L-33 Z24K(ST2)
A AR R RO, SRR, SEMOULL4Etk, S8 LN KA I £F 41k [21]
RE, AT DU > SRR R CGE RF K D RE, DA C 7 26 38 1) LR o

4.2. BN HHBE

1E NAFLD KA ER GRS, ABEARII AR IR, PEERIE B N T RR (FFA) K- i, 88T, I
FFA 2 ORI R GBI F, 2% FRA WREFH = SECONL FRA SEICR B8N, s S800
WURE BRGTR . O U A 1 P SR 3R 5 B 100 I T S AR A RN T TR D RE RIS A 0% . Lo UL i 28 1 ] 386 54
iM% (reactive oxygen species, ROS)I{I 4. Z ML UIRHERBRL (W1 ATGL SR = . AR #hiGTT . #HE
ik e £ Mot 208 LA B Rk FBE PR PRI AR A5 28 ) 35 3 350 ROS AE I I A% ROS 7K-F- il Ja iok ik /% A= B4R 4L,
W EAE S AR ER, (A2 ROS /K 4 fa b s AL RE T, 4BM00% . PN R D e R A AN 20 ik o A A
ol 25 K A [22]. ROS 1] LR 5 A A SOSEKE NO e % 315 20T A iR £ R 1 48 NO ZE 4 R & . HFpEF
OB AHEE B R QL 3G N, $27 NO 8% i S AN R 8 . 1X T LLid i k> NO i1 cGMP-PKG
&5 TR AR HFpEF WML [23]. 7E HFpEF &t g2 22 2 AL NG 5, A S ECLILA
i cGMP-PKG a6k 55, AT FECOAUERE, XE6(E 5 R Mt HFpEF KR HIbrE[24].

4.3. ERIFTHHERSTS

O R RE R FESS T, JL 95%I1) a-TP FRAMLARIR gt T Ak st s in,  Zekiikfe AR i
MIRE SRR, XFEATP A/ RIT R Z BARICE, [RINARESE T e 5 im, o SEeo R
F RAERETIRIHRERERT o HH T O E M ZRRL AR E AL B ER 1L SRAF I ATP FIR o i 75K, ZRRifk T
B AR BB B A2 400 AT B S RO I DI RERRAG . R S i S 0 s S O E R D B A G, X
FEE T ERRARR G (EAERNR, SAMEAN—FE, Py RE S B0 & v] B8 A7 2 SR AR R IR B T
TP AE ) R R R, AR OV R, X & HFpEF f— NMRFAE[25].

5 (Ca) 2 BT 40 it 2578 rh (g AR B8 A5 48, AL X (SRR FRAE oL — WS4 (E-C) R & i 2 i
IR OE R, %0 T H 2 T ) R (B ) 5 IR Bk R R [26] . Ca* A BRI AE O AIF SR |
IR FEGHE TE - Ryanodine 5244V 2 (ryanodine receptor type 2, RyR2) A1 2 BYfJLEE 1,4,5- =R 32 /& (IP3R2S) .
BERA AR EREE Ca® @M I, I T AR IR S S AN, AT N R ATIkeK 1), S ELL
IE S 245, IR AT K T REBefG IRFIE . R8P I8 et 1) HFpEF K SRUBEAL R, @i RyR2 (14T 7k 11
SR Ca® Bl i & 1, iXFh SR Ca®*itifi 5 PLN/SERCA HUAE IS N 3¢, PLN/SERCA HUAH S HUER (1)
Ca® i # TR AT IR ThBEFRAS[27]. —TSEIAE 4TI Ca® e S &bk i J5 00 Sy T3 (HF) 2 kifk Ca®*
AT BERERS . FFE, SR Ca®tiliid RyR2, MMiAA IP3R2 MiE g, /£ HF Zehifk Ca® i@# A lfE
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W i 110 B AR B 2 e o FL B A . RyR2 R IR Z R IR B 1) S5 AL LE calstabin2 A\ RyR2 73 B AT 7k ] SR
Ca?"ittiim HR/E M, IFHEBIT HF #EE, HAESE T HF Zkifk Ca® %k 5 RyR2 Ca® #tisAH—%([28]. >
AANAE Ca® RSk AR fER LR B Pt e B, SECOIEE M, OAFEFEEMOHKRHE . 4 LATR,
O Ca®* FadS M 2AE & SR Ca®* BEJBGEIE ML RyR2, ATVE A FE () — N E HE T HE 2

4.4. BBIBRESKE

B AR E BRI 2 REME A AL S NAFLD M RIRHLE Sk A 5. TEMEREAIET, M)
L AR A AL 2 (A B A TE SR D REXT W A0 38 B 038 7E DUk A A 8 &Pt B A 4 o iR
R, ARG, IR, JEBA Z ksl i[29]. Hoyles [30]125iER], M NAFLD & EI 1L H
ZIN BRI P 2 5 S5 R 107 A PR AN NAFLD Jo i 1A O AR AIE % NAFLD S5 35 i T8 T A DB R AR B T 1 /)y
B DA RO 2R R (— b 05 B IR B B R AU A A 0 =) BB R 9T, Ttk IR AR T L SCRE ik
FRAR R NAFLD I iE i A PR fE . 76 NAFLD W, X BRI o 32 5 NAFLD (R Js L .
TEE BT AR RIA B AN HE FIER R R . HEMAES KR, i bR, S EE
WIENE, — BpE bRt , AR RNEEDS Y - FFIEER, A EEEE = NI, Bt
YA DR T, S I NI By, A B R D i B R SR R4 I B T AT RESZ BRI, AT 53 NAFLD, NASH
AL . S S8 & RAERES, SECDIRSIBKNLE &5, —F A ZERE, NiFolUuEE,
LR YL AT f5 0T Sk DhRERRAS . B 27 i LR G E G 10T RR (SCFAS) 7= 4, e il DA I v 2 Ao UL
B, HS5EELFYEH R YIAI[31]. SCFAS Al BE#ZIE BT J& TS HFpEF H 3 B FVE T IR 7R S 55

5. NAFLD 5 HFpEF BI£BAEHR

—THET 2356 4 NBERF ST, EURAE TAERS . RO BB RO I 45 £ 6 DR 3R AR b T 22 A% i [ ) A 7Y
W, ARSR: ARERETENRIT T S A ER ARG, X ET KO DIREREAT I BUERAR E, HRIGR O3
FRETERTIR[32]. — T4 1100 /12538 M RFEARZE R i 45 RAL7R[33], FEHEE 1 HAth O IR A U 56 A
#a, SERAHREBAMLE, NAFLD 5RO AEZIGIN 36%4H75. NAFLD KA HF B4t R 2
74 11.0/10,000 A4, NAFLD W] fe5 &4 HF (XS InAE oG, 32 HFpEF. T HFi% NAFLD =%
FERIHERE, SRR RS H N2 . Mantovani A [34]4%} 1100 3 NIEGHT 280, 450K, fEhAipE
Vi 10 414, NAFLD 58k HF (s X FEAR DG, FUBNR HF USHE N m §85 NAFLD ff)7™ S 52 5 FAT
RS Ao T SRR M. PRe . ERERREE. BEIRUE. . DUSCHARE WL O i A K R
#o Kim [35]55 N4 1886 44 5 IE e NI FIH, @ik 2R 28 8 SR (TD)E A Lah B, EA HETVE
fli /e ERPIKINRE, KIL NAFLD 572 S 8Pk DI REREASAH ¢, £ ugRPERIHER Y], NAFLD /& EA HLE
SETRMAF,  HAS A S0 I (CVD) RS (R 3R T35
6. REERE

ZE LT, NAFLD 5 HFpEF A #R I, BIHAC AL, MIJoE X HFpEF (MR EiR T ik,
— H NAFLD #{iF SEJFf e Ho @ SRR, At SO B3 047 00 5 T R AR L% (199697, % NAFLD #2 &
HAL, SRTIUAITE R, PRRO MRS, SRR, oG HFpEF B3 AR I 2 2 O .
M2, AT LR T AR T BRI A BN, T RE AFth T AR B AT A R T B, RSP TR
T NAFLD 5 HFpEF 2 [A] CHL I BT HE M0 9T o
EEWH

MEERXEARESESATE, TH%S: 2021D01D17.
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