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[ Abstract] Epicardial adipose tissue( EAT) plays an important role in cardiovascular disease. Recent studies have found that chronic
inflammation or metabolic disorder can cause EAT to secrete adipokines and free fatty acids, further lead to cardiac dysfunction,and finally
accelerate the development of heart failure , especially heart failure with preserved ejection fraction( HFpEF). Clinical studies have confirmed
that anti-inflammatory drugs( statins and anti-cytokine agents) can reduce EAT thickness, improve the state of inflammation, and reduce the

risk of death in patients with HFpEF. The effects of anti-inflammatory drugs on EAT in patients with HFpEF are systematically reviewed in this

paper.

[ Key words] Anti-inflammatory drugs; Epicardial adipose tissue ; Heart failure with preserved ejection fraction

O3l (0 ) o th Z2 M 5 5 200 25 A8 FL/
BT RERY S RS, 0 8 U 4 A/ BT 5K T g kAR
BT, TS |2 A — 4 2 2% A i PR 255 fiE . 2016 4R K
YA B O 2 20 5 i 73 B AT 0 3 (heart failure
with reduced ejection fraction, HFrEF) 5t [fil 4380 {% B3 1k
> % (heart failure with preserved ejection fraction,
HFpEF) Al RS B ST K002 o 7660 2 DL 1Y
NHEH A 4.9% B2 Wy HEpEF, LG ZEAEBERY %
PR b B B W2 I HFpEF™ | 1 H £
HEFpEF A ROAYT AR I, 1812 P A 5E M o
(JEHIE T2 HFpEF B980T ) , O AN M g 5 A2 i

HEEUWH : il TAT LR35 B (GSWSKY-2019-08)
BIE1EE . XKk , E-mail ; cardtonm@ 263. net

ZEELI T, 3 WA S AE TR U7 40 B PHL 5, 510 5
DAY o RGNS —Fh B J% 9 N 20 WA
B THEAERR T, AR i R G r b 2 MR R 7, 2 5
O ERACEE R RE™ o fEad 2L 4R L, ARG
W40 4R ( epicardial adipose tissue, EAT) [& E i %) f1 )
REARE FULEAS T L8 5000 A 2 T2 AT, EAT il
o AT R PP O L R SRR P 95 A2 i T
A BN O O F ERSI RN 2 BURE R o SRR
(bRl o LA, AL R 25 IR K M EAT
JE Xk ML A 5 MR DR AR 25 5 AR B A IR T

== [7]
B,



<42 . DM E 2022 41 A% 43 55 1 8 Adv Cardiovasc Dis, January 2022, Vol. 43 , No. 1

1 EAT M98 B45 5

EAT J&A0 0 L5 040 I J2 =2 6] 265 154 PR O
WALER, T BT B % ¥ B 28 (609 , 6 36 40 0
ML, BEO AT, EAT FLO L (8] JG A 1 i1 A
EATHE ARSI GAE ER , I A0 LR LR 7 B A Ry
R YR EAT W] R4 Fh 20 1 B 107 R 1, g
B2 LIRBER 2 SR R AN T R SR SE N
oo M Z-1 D S 58 A0 4 40 i DR 7 11 5%
WA LS BSR4 o JUE A 2R 8, T 26 JEL R A 5
F143 S8 i 0 B0 Ik 06 A B A Hh o 4 A VR T I A,
EAT fifs 77 55 R i Ui 25 Mg 1o 1R LA 6 A2 ) Jk B s LAY
Rt TR, DT JHE G Mg F 1k, 400 135 g 0 IR 8 2t ( 76
FIEJPE RO PR 8 ), B R BT, S
SRR P L UL A AT il B 49 2% 3 S & 7K o
RE B A5 0o WL 4 10 RO L 20 6 JIE K 1 3 4R
HE",
2 EAT 5BEAEFn HFpEF

IS JH A AL — ol i D7 A IR A T L — Fofr 4
RAENE TR g0 ME T L BE 85 LAY 0 LR 6
HFpEF"™) | H: 3 2 055 B0 AL B0 S R0 =4 kT
W , 702 0] L2 34 0 4 B 17 B T 2 00 T R o 28
F K 9 S BRSSO B RS AL WLET Ak, 27 A
RS AR SR  IhREA R ALY R A AR e
St hn EAT (Y52 9+ S 800 B AL K EF Ik 7T
B T g U T W 251 36 % 1]
HFpEF [ 19 EAT Bl £ T HFEF % fdE0 5258
&, H EAT JE 5 HEpEF % 1 76 % &F K DI g
FSHE 56, MBS HFpEF [ il 57 /6 K R 3R, i 7%
PR RAE (ZR AT e AT | P N 8 DL A A R T
SELZMEREEATRES S T IR S HFpEF ',
— I 5 T2/ e 32 DA TR ) E R 0 5 XU
BB A AT R TR B T A T R T RS,
[ PERE EAT 0020, 4 B 98 0E 9 B FRAIG, 0 3 K
GEAR . BRICZ AN, FARVIER EAT REMCE L3 D RE N
ZERHS L RIS HFER S35 M H, e R 3 A0 I PR
A FE WL F HFpEF g™,
3 KK EAT BIEM

HFpEF 5 HFtEF HA R [ 5 B AR FRAL ) , fom
RLERRRIT AT MR, MAEMETEPUNXT HEEF
HIRIT A R, 1% HFpEF (835 2R KA. 7E HFpEF
) e fE AR, A 2R 0 A1 B i 107 FRUER B8 A AE 1) 24 ) ]
RESELLEE, M0 EAT 4R A 10 25 W BE AR O ZE 1Y
IR, i3k 6], EAT J2: 4 B S0 AT ZE /L X0 77 A
R R RGIT T EE T, fik
2y Canth 7T 2 25 Wy AT 4 i B o 50 T b

EAT, M6 AR o T 2625 5 A TIRAR it
PG (CNTLRG S R 2 TR BRI ) 2 3 KR AL R AL
i SEF XU, HO IR T-2590 T TA07 2 Bk R
PRI (CUNZE KRR I K A BRI SEAE PERA TR ) o
3.1 BTz

T T 2259 B0 R A T Fe ) T e bR 3l Jok o e
B AL P e , At P T e 4 B AR 1 LA I g
WAL L AT 225 W3 i 5 e 20 O 45 4 | I 4
SN B SRS EAT AR R, e — ik
% EAT (AR ORDS W00 25 6T 3K 2 RE B A5 L ULZT
AL BEIE R I, M TT 2k 3t 0 SN 5 1 46
SR 2%, 1T F R BRSO U T A A A Y
Alexopoulos % f)—I5lfs R LG A 156 2 W, 51
T 2 259 T UK 0 4 v M LA Y 46 22 ) Lok
f{) EAT JFid o 3k — &5 Bk Tl T 2 25 4 4 A
FH, SR EE R A 1 R [ BRI ) AR B TG G o At 7T 28
HYILEETT A2 B S8 AT VI 1O [+ B T ARG 0 3 SR
(i N A3 i B I R s Ak e 7T 26 25 iR
WA 7T 22 DR R T 5 b TT 2 25 4 m] B AR 1 12
Sy HFpEF F3% i 56 T2 KUK, 4245 JF 0 1L 45 FE T2 10 %
A R A HFEF B v, M 7T 28 25 9 %0 e %
FFFCTRTC ] Bk 3 R 25 a0 . BAK ERBT S
SE T AT X% EAT JEE 38 LI & % HFpEF 3%
A FISE N, FH B FE R — 5T
3.2 HAMETFHEY

EAT B4 R B 0 TG 107 D31, 0 g 97 98 P 7--
o N FE-1B HAFR-6 R0 &k A+ 5 H-1
SEPY IR I R AU R 55 23 S T A A% B Bl bk
BE AR LR B rb o A0 JULBG 2 2, E— 2 S 5%
OWUEHBERE RSB0 IR RBFSEIESE , 42 B R AEAR
W5 HFpER F08 1k 58 5 P50 8 2 1 JUE 3 RE
PURARLAE R o 4R, 24N SCHRIRE T B i A
TR O IRE . FTIR B (A -1 B
TRYTRE RIS KGR T R (—Fp A &-1 HHC
P ) B2 B SO RO I ek O R TR e
F1A 251 10 30 40 B A A 28 1k A o s s 4
PR FEAE B B KU ™ Wolfe 457 BT SY 22 B, JifRd
FEH T SEHUH R SO IR R G 46 /R
FCBE XU . BRI, SRR T 2549 T RE S TE T 5 1
FIT 5 HFpEF 5 305 1% S 26 % J Oy Tl HLA o A
FA o BTN A R T f 1 R e AT e 2, T L H:
ks B o3, BRI T ARG R T 28 o
4 ZEwERE

EAT [KH:figt 5 A Sh B 4% 5 76 HFpEF 1) % A8 1 %
R KRR HATHEIY 2 W80 EAT (9454



OB R2F R 2022 451 HEE 43 B 1 81 Adv Cardiovasc Dis, January 2022, Vol. 43, No. 1

.43 .

TZBERGYT HEpEF [ EE 200, b it R K 259035
FrRFI A EAT G A B0 87280, 0 i i3 A AE
RS, BRARHT K0 8 KUBS S0 28 JR BB T2, I K |
Unfoy S HER MU IEAN DL R 2E 25 %) HEpEF f§35 EAT 1)
ST, 19 5 22 R MR RIS PR s A 12038 L B i PR 0 A
IUFE S8

[1]

(2]

[3]

[4]

[5]

[e]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

& % 3wk

Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure: The Task Force for the
diagnosis and treatment of acute and chronic heart failure of the European
Society of Cardiology ( ESC). Developed with the special contribution of the
Heart Failure Association (HFA) of the ESC[J]. Eur J Heart Fail, 2016, 18
(8):891-975.

van Riet EE, Hoes AW, Wagenaar KP, et al. Epidemiology of heart failure: the
prevalence of heart failure and ventricular dysfunction in older adults over time.
A systematic review|[ J]. Eur J Heart Fail ,2016,18(3) :242-252.

BEAE, HATE KA, GO SR W RIAYT £ Z IR ] IR
ARG 24 5 ,2020,36 (1) 1 1-10.

Farkhondeh T,Llorens S, Pourbagher-Shahri AM, et al. An overview of the role
of adipokines in cardiometabolic diseases[ J]. Molecules,2020,25(21) :5218.
Villasante Fricke AC,Tacobellis G. Epicardial adipose tissue: clinical biomarker
of cardio-metabolic risk[J]. Int J Mol Sci,2019,20(23) :5989.

van Woerden G, Gorter TM , Westenbrink BD, et al. Epicardial fat in heart failure
patients with mid-range and preserved ejection fraction[ J]. Eur J Heart Fail,
2018,20(11) :1559-1566.

Hunt SC,Davidson LE, Adams TD,et al. Associations of visceral , subcutaneous
epicardial ,and liver fat with metabolic disorders up to 14 years after weight loss
surgery[ J |. Metab Syndr Relat Disord ,2021,19(2) :83-92.

Matloch Z,Kotulak T,Haluzik M. The role of epicardial adipose tissue in heart
disease[ J ] . Physiol Res,2016,65(1) :23-32.

Song Y, Song F, Wu C, et al. The roles of epicardial adipose tissue in heart
failure[ J]. Heart Fail Rev,2022,27(1) :369-377.

Tacobellis G,Barbaro G. The double role of epicardial adipose tissue as pro- and
anti-inflammatory organ[ J]. Horm Metab Res,2008,40(7) :442-445.

Tozzo P. Myocardial , perivascular,and epicardial fat[ J]. Diabetes Care,2011,34
(suppl 2) :S371-8379.

Kitzman DW,Shah SJ. The HFpEF obesity phenotype :the elephant in the room
[J].J Am Coll Cardiol,2016,68(2) :200-203.

Packer M. Epicardial adipose tissue may mediate deleterious effects of obesity
and inflammation on the myocardium[ J]. ] Am Coll Cardiol,2018,71 (20) :
2360-2372.

Rayner JJ, Banerjee R, Holloway CJ, et al. The relative contribution of metabolic
and structural abnormalities to diastolic dysfunction in obesity [ J]. Int J Obes
(Lond) ,2018,42(3) :441-447.

Wu CK, Lee JK, Hsu JC, et al. Myocardial adipose deposition and the
development of heart failure with preserved ejection fraction [ J]. Eur J Heart
Fail ,2020,22(3) :445-454.

Rafeh R, Viveiros A, Oudit GY, et al. Targeting perivascular and epicardial
adipose tissue inflammation ; therapeutic opportunities for cardiovascular disease
[J]. Clin Sci(Lond) ,2020,134(7) .827-851.

Persson CE,Bjorck L, Lagergren J, et al. Risk of heart failure in obese patients
with and without bariatric surgery in Sweden—A registry-based study[ J].J Card
Fail ,2017,23(7) :530-537.

[18]

[20]

[21]

[22]

[24]

[26]

[27]

(28]

[30]

[33]

[34]

Smail H, Baciu A, Dacher JN, et al. Surgical resection of circumferential
epicardial adipose tissue hypertrophy: case report and systematic review of the
literature[ J ] . J Thorac Cardiovasc Surg,2016,151(2) :e27-€30.

Kitzman DW , Brubaker P,Morgan T, et al. Effect of caloric restriction or aerobic
exercise training on peak oxygen consumption and quality of life in obese older
patients with heart failure with preserved ejection fraction:a randomized clinical
wial[ J]. JAMA,2016,315(1) :36-46.

Vest AR, Patel P, Schauer PR, et al. Clinical and echocardiographic outcomes
after bariatric surgery in obese patients with left ventricular systolic dysfunction
[J]. Circ Heart Fail ,2016,9(3) :e002260.

Patel VB, Shah S, Verma S, et al. Epicardial adipose tissue as a metabolic
transducer : role in heart failure and coronary artery disease[ J]. Heart Fail Rev,
2017,22(6) :889-902.

Packer M. Drugs that ameliorate epicardial adipose tissue inflammation may have
discordant effects in heart failure with a preserved ejection fraction as compared
with a reduced ejection fraction[ J].J Card Fail ,2019,25(12) :986-1003.
Raggi P, Gadiyaram V,Zhang C, et al. Statins reduce epicardial adipose tissue
attenuation independent of lipid lowering:a potential pleiotropic effect[ J].J Am
Heart Assoc,2019,8(12) :e013104.

Goémez-Garre D, Gonzalez-Rubio ML, Muiioz-Pacheco P, et al. Rosuvastatin
added to standard heart failure therapy improves cardiac remodelling in heart
failure rats with preserved ejection fraction[ J]. Eur J Heart Fail ,2010,12(9) .
903-912.

Alexopoulos N, Melek BH, Arepalli CD, et al. Effect of intensive versus moderate
lipid-lowering therapy on epicardial adipose tissue in hyperlipidemic post-
menopausal women: a substudy of the BELLES trial ( Beyond Endorsed Lipid
Lowering with EBT Scanning) [ J]. J Am Coll Cardiol, 2013, 61 (19):
1956-1961.

Dirajlal-Fargo S, Kinley B, Jiang Y, et al. Statin therapy decreases N-terminal
pro-B-type natriuretic peptide in HIV ; randomized placebo-controlled trial[ J].
AIDS,2015,29(3) :313-321.

Preiss D, Campbell RT, Murray HM, et al. The effect of statin therapy on heart
failure events: a collaborative meta-analysis of unpublished data from major
randomized trials[ J]. Eur Heart J,2015,36(24) :1536-1546.

Tsujimoto T, Kajio H. Favorable effects of statins in the treatment of heart failure
with preserved ejection fraction in patients without ischemic heart disease[J].
Int J Cardiol ,2018,255;111-117.

Marume K, Takashio S, Nagai T, et al. Effect of statins on mortality in heart
failure with preserved ejection fraction without coronary artery disease—Report
from the JASPER study[ J]. Circ J,2019,83(2) :357-367.

Ashton E, Windebank E, Skiba M, et al. Why did high-dose rosuvastatin not
improve cardiac remodeling in chronic heart failure? Mechanistic insights from
the UNIVERSE study[ J]. Int J Cardiol ,2011,146(3) :404-407.

Mazurek T, Zhang L, Zalewski A, et al. Human epicardial adipose tissue is a
source of inflammatory mediators[ J]. Circulation,2003,108 (20) ;2460-2466.
van Tassell BW, Arena R, Biondi-Zoccai G, et al. Effects of interleukin-1
blockade with anakinra on aerobic exercise capacity in patients with heart failure
and preserved ejection fraction ( from the D-HART pilot study) [J]. Am J
Cardiol ,2014,113(2) :321-327.

Everett BM, Cornel JH, Lainscak M, et al. Anti-inflammatory therapy with
canakinumab for the prevention of hospitalization for heart failure [ J].
Circulation,2019,139(10) :1289-1299.

Wolfe F,Michaud K. Heart failure in rheumatoid arthritis; rates, predictors , and
the effect of anti-tumor necrosis factor therapy [ J]. Am J Med,2004,116(5) :
305-311.

MAS B #7.2021-08-07



