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Glucocorticoids and Heart Failure
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[ Abstract ] Glucocorticoids ( GC) have been widely used in clinical practice because of their significant anti-inflammatory and

immunosuppressive effects. However,long-term application of GC can directly or indirectly promote the occurrence and development of heart

failure (HF). Yet,there is also evidence that short-term or low-dose GC may be beneficial for certain types of HF. This article reviews the

relationship between GC and HF.

[ Key words ] Glucocorticoid ; Heart failure ; Diuretic effect

> 1320 (heart failure , HF ) & H1 /O 45 44 A1) fig
SN HRRAE S K NI B 3 e A i O
I S DR L, G 3L R DAy o A AR X | 7K e 0 982 575
S RO M PG K R IR A B A L Y
HF st FEF N Z — JF H il T A B 21
EFIEAE N HE SBURRIE I HE © 38 M7 ik ™ A
B SN I O 11 - N N N 1 D 32T -
(glucocorticoids, GC) 50 ML R K R ZE 0,
GCmﬁm%éﬁH%%ﬁiﬁﬁﬁﬂ(mm@mt

AT RE R H AN R BNE R 3] 1 3 R A
/ﬁgfﬁlﬁiﬁi W, IK A RE S| A BN E O I R
JEWL A A GC ANBEFTF HE, (A H 0] S 380K 4 B8
JneE HF By 540, SR, 1A A DGR 55 3 B, 7 L 4k
HF & P GC, T RAF o RO R | vl J8 2 1Y
G ARAEAR . ASCHIAR GC 5 HF B¢ R IR R 8 7R H
PL
1 GC

GC 2P 1 B B o Ry o3 b ) (5 1A 5 9

EE£TA . MIARHTH L3 H (2019YJ0634 )
BIFEE . 7EI, E-mail : 7972348 @ qq. com

FEZ T e -TE R BB K BT Bl (Chypothalamic-
pituitary-adrenal axis, HPA ) #8752 ) 2E B & GC
TER N BETE T W B AU, AERe DA I AR A TE 2, AR
R R GC BAPIR PURY: BUIR ve Fn A e 4 ] 55
ﬂfﬁﬁ PRIz W T s K. GG fﬁilj\]ﬁﬁﬁffﬁ
Sl WOTE A M o iy ER B BT R % K
MR) Ml GC 2 fk
( glucocorticoid receptor, GR) , MR Fll GR # &% 32 4k
MR I T8 T A% s R (H B AT R AR
HIBSRAE MR 25K P GC YRR
PO O, GR 22 5 NS | A S R AE

AR S S EEA T R | [R]I 97 S 450415 HPA i
11 B-F8 2 T et <l (18-

( mineralocorticoid  receptor,

GC FEVR PN 1 1 152
hydroxysteroid dehydrogenase,113-HSD) #J P4 Fi [ T it
AT, 11B-HSDI fEAAN M) 1z 2P 1Y GC YR
SR, G AR g R P 3 R TG M Y 11 -JBE AR
JR R AR A W TR GO, TR SR AN/ E Y . 5
11B3-HSD1 A 52, 11B-HSD2 & — b 5 3 A1 J1 i it =



O LR 27 R 2020 4F 6 H 2R 41 %58 6 B Adv Cardiovasc Dis , June 2020, Vol. 41 ,No. 6 « 605 -

fitg, AT A GC 2e3% "), 11B-HSD2 FEAFTE T b J it
BRI E S ML GC 5 MR 454, AW EM,
FEHT MR 7] DL MK HE BT X PR T
FEERREXT.C L4 R G /E T, 118-HSD1 S5 Zr &
fEA 5, I BB = 113-HSDI1 Al LA M 500 145 95
e B VA B FE R R R T 11 8-HSD2 Bk = s il 2>
S2 GC A Y BTG MR, 5142 £ Kz B R,
SRR EE R AR HE HF R,
2 GC 5HF
2.1 KHIMA GC X HF HIZIn

KN GC RERE 3N HF B9, 7RI K L
HRIANH GC ARIRIT — LM PN, a0 . XM
TR RGEELT RO A M B ZE PR 45 (2 GC A
R Z RIAE T, e e 4 0 5 o i, AT 5 380 I
U s 45O I A8 f B PR 28 R g, 3 4, K4
AR AL GC B 2 TGO WA AE K, T RE &
ROINREANAFN HF . —3 4 19 4> H B9 55 50 656
11l £ E B D A 9% & B, K AR GC RERG N HF & 2E
AR XURRS , EL s il JRUBS: S5 5770 B S AR AR G ARG, A
B FR, BRI 7.5 mg( P& ) 8 2R3k JER
TS e o B O IS HEF 8 2 08880 i XU 35
2 ~4 £58
2.2 /IFIE GCiAYT HF

/NFIE GC R BRI 24w [E P18 M HF, v] fER%
IR B B E WA, XFT HF 5
B IR I A I AR AN I R R R
T R M B LR AT 4IRS A T
GC Zr b/l FE A [ M HF BB H 1R B L
BRI REAR 4 RGBT LL 4 T/ Y GC Al
ISR g BB 1 L SRE ), O FLREAE sicds il B g, BEAIG
SRR AT R HE RGN, iP5 R B,
30 1) &4 [ PR v HE B85 B3 TT TR AN
GC(EALTT HIHA 30 mg/d, 2 J&, #lkik ) 5 ,90% LA
AR R, 60% BB E DI REL R, R H S
Xof R (5 RIR YT ) A F, FLAE e I ) 46 6, 432 Be vk 8K
5 T
2.3 % GC iAJT HF

HF B WA P 2548/ B A3 WU H 6,
GC AT TG MR SR &7 £R J i Z sy, R BURE
PRPIK BRERR K B B SUJR HE SB35 70 I RE IR
R FEFE N, IEHFIE A GC H A S MR 2 i
o RN KEZH(90% ~95% ) I GC [ 5E £ jz
iR SR E M EE N b, ARG A W5
AR 5 &M EER, Ak, 118-HSD2
] TRA 22600 PR 1) GC 4 i S T s 1 1 11 - AR

W, FrLh MR 7EIE &5 00T I A 2wl B 0 B
T AR BE5R) B Y GC 52l MR 3 B0, 51
PR . XE GC A HE A QIR 25 & 70 i & 2L, GC
1E 2 I AR VE U ) 32 3 (acute decompensated heart
failure, ADHF ) 1 75 IfiL 14 0> 71 % ¥ ( congestive heart
failure , CHF ) 3697 A 30 H (— Mo — S8 A2 45 ) 7]
REAT 4 19, H R #4 B AV T 32 284, 466 U A T T - )
PROBCAR BURE ORI ARG 1035 PR IR .
2.3.1 GC HFIRIEH

CL A I R S B AW FEIE T, GC 7E ADHF I CHF
TR N BRI iR S8R R, R S Y T BE IR IR
SR 1 B SC ADHF 8825 1 4 o 128
FAAE T B EARAE | 7 % 560 1 53 5 R ARR A A4 ok o 32
FE 2, SR W R R ST O R S I AR B R
A GCIRYY,3 d Jm B IR, L i 3 )7 .
st I R AE R U, B E S T GC
X MEVA PR FERE VMR ST HE B33 TR, B 5 0k
WEFERY 35 Bl 9 72 2 i 73 %2 <30% ,NYHA Jy
REZTRIT IV, HARRIARHETR T 25 M) ok, WFFE4h
REBR VRGBT TN GC J5 , & 15 H IR 5 W
SEIEAN FA PRI SEEAE IR B A0S 68. 8% 1Y S TEAF
FELEHT HF SERTS B 0 3 et A, 45485 1
IR E TR CHF B35 0 GC J5, GC 7= A R 41
FHSAR MR MK PRE EHR . HE g i n
FH GC 7 (R RN R AR AL S AT RE T

GC 7E HF H iy F) #h F A1 JRAE I AT BE 55 HO A IR
BIRKR GRS BPRIRZ IR A (335 F I
B s HE HhA BREIIGTIE B TE IR 22—, kA
SIS UE S Z2 W, GC AT g = 38 0O g R 4k K
(G ORI S b 8 32 B2 AR AN IR AR 2 1A A 3R
IR EAR R R A R R A ZAE RS I PR A K T 5
kB TR T ERES N = | K= & S TR A
(renin-angiotensin-aldosterone system, RAAS) Flit it 5
B X AR 98 118 R R WA T 75 A A% ) AR DR A DR
Tt IR AT 5K | il s R Co S

GC FI LA HF [ 59 A1) JR I A0 0 7 AR 5 &%
FIPRIER . FIPRFEIRYT HF B ARG B ) 22y
Wy AH B8 TE e W A PR A s ZUS L, 2318 18 7
AR FRGHRBT AT S D RESL0 , I % HF (3% 2278 15 X
DAFIZ  FR50E NYHA T~ Vit stk
,30% By HEF &35 78 H] R FAA 7 3R] bRk
U™, FE HF o, GC ol LB R IR SIS R X )
PRFVEEF SO VE A 2735 VPAG T 5 % B % ) PR R AN
IEPENLTT 25 030 ADHF S35 I RICR 45 R 3R, o
AR B T 13 ) ADHF B3 ORI BR IR , 72k



- 606 - O LB R 212 % 2020 4F 6 H 53R 41 5 6 81 Adv Cardiovasc Dis , June 2020, Vol. 41 ,No. 6

TAHRFR™ A, GC WG R a5 A A IR FIR T
TR IR PRFHEHT A AR

GC W LATE 3 2435 & T g i ] 482 7= A5 R PR AE
FIRF 25 R E Difeiivi, 76 HF H,GC 1ER
i BhYAYT 25 0T DL o 3 m NO | B R iR R £
JHE 0 7 A A R S LA, DT el i 3 o
ANERUE TSI N A2 T IR JEAART CHF B
(R PRAE B PTART , UESE T 78 ILRE DR 1R AR s AR i bR
B, IZIIFE KB, GC 45 24 il JR 3 1 B Tl R 1 o
PRAEE TN ARHEIE 22 0B NER g I R

BEAN, GC 3 W B 3 Ao 41 o] 18 1 ) R 47 ) R 3 R
(77 A )RR R PRAE ) . GC X RAAS A il
L T 0 D ) e 0 20> , 0 S 3 A X KL BN Y
FEIOR D B AR RVE A, B AEE R R GC
XF HPA it ity £ S i) 5 BO0e B 1 R B o 3 L
PR ABUR PRIER B R /b, I3 5 1 RAEFH
2.3.2  GC HIHLRIEH

HF £ 1 B 5 KT 0 R PR X 7, X &
T RAAS FIASIEAN 2 22 G0 WG , T HL 48 0 e 7 A1 g
25 UE RAAS RIS B R4, I Dhagdids .
£ HF H, GC bt 2 /E I nT e B V8 VE T, OF
HTDFEAEGE RAAS AOE 00T 75 T 80R] R HANR
i Tite.,
2.3.3  GC WIHTNIEAEH

WFFE B, B N 23 (i i CHF (%A R J
GC S % I 38 R 7 1 R B R . FE NIRRT, 457 K
FUE A GC AT LA iU LA B 4 05 4 77 R it g s 7
TR Rk, T HE T B AR R
2.3.4  GC BRI IE IR i 1E

16 HE B8 ik S AR R 55 £ 46 B T AE
b, IR F DI Re sz i AR, 388 HF B EA
PR BR IMAE™ . BeAh, 7E HF B s KU e 35 &
FEARA L iR TR X 2 AR S Atk 25 5
1RYT HF B25958 A7 78 25 W) W AH AR, ax i) BE g
TH 9%, BB A i ¥ R IR /K F-, 18 BB 5 T A R 1 25 9
BB EE, KRR WL R 2, —
T BEALIG PRIRIE o & B, e Je A AT LA R i 3 R
FRK -, 36 AT LA 3% HF 8 %A IR 500 09 B 5 B
PP 2B RS R, 11 IR SR TR N2 A A
SbdR U T A A T R —RE L TR IR e AR
AIRESEA A BLIR YT 11 o PR R IMAE SR KU G R 1
&Pk HF 19259,

FHICHIFGE 2 B, GC 8 A 384 T B AU PR 1R V5 o S ok
BEAT HF AR5 A I35 TR R /K ST EARAIL ol i 5
GC FJF5 5 I 45 A 5 M 5 AH DG, B I 45 & ik 2 il

B RV /INER S SR Y kA, GC S Y
BRI RAE T 1 PRAEABR B 3G IR AM PR AR SZ 1A A 1 2R3
L VEER ST B B R FR T PR

TR R A I GC ¥R HF &5 0 h
PRI ) HE SB35 IS KT 2 3 i, 75 2 T s 20k
Pl %o T IOHE e ) SR I TS e, A, GC b w]
AR Y (1WA S ) =TI A i N D3 E PSP A
HF BET S, G T GCiRIT A &, AN
B R
3 N

GC PRI 3 2% 1 Bt A& AE PR AE i PR 145 3712 B
FH B K8 AR F 0 GC SR 3E HF & R sk
& A ET GCIAYTY HF BYIFHRER 5 T4 1 6C
BN GC BB IR YT IR &, B A &, B
I, T B R R OBUE | B | 22 5t 700 B 56 ok 36 iF
ez MR R

& ¥ x wk

[1] 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 Heart J,2016,37 (27):
2129-2200.

[2] Vergaro G, Aimo A, Prontera C, et al. Sympathetic and renin-angiotensin-
aldosterone system activation in heart failure with preserved, mid-range and
reduced ejection fraction[ J]. Int J Cardiol ,2019,296:91-97.

[3] Liu B,Zhang TN,Knight JK,et al. The glucocorticoid receptor in cardiovascular
health and disease[ J]. Cells,2019,8(10) ;1227.

[4] Zhu D,Rashdan NA,Chapman KE et al. A novel role for the mineralocorticoid
receptor in glucocorticoid driven vascular calcification [ J]. Vascul Pharmacol,
2016,86:87-93.

[5] Chapman KE, Coutinho AE, Zhang Z, et al. Changing glucocorticoid action:
11beta-hydroxysteroid dehydrogenase type 1 in acute and chronic inflammation
[J].J Steroid Biochem Mol Biol ,2013,137(100) :82-92.

[6] Vizzardi E, Nodari S, Caretta G, et al. Effects of spironolactone on long-term
mortality and morbidity in patients with heart failure and mild or no symptoms
[J].Am J Med Sci,2014,347(4) :271-276.

[7] Souverein PC. Use of oral glucocorticoids and risk of cardiovascular and cere-
brovascular disease in a population based case-control study[ J |. Heart,2004,90
(8) :859-865.

[8] Wei L,Macdonald TM, Walker BR. Taking glucocorticoids by prescription is as-
sociated with subsequent cardiovascular disease[ J]. Ann Intern Med,2004,141
(10) :764-770.

(9] AUSCF- /N R T R VA 7 0 81 1 0 00 3 30 BT 0ma [ 1], BAR
=213/ ,2010,26(10) :1533-1534.

[10] Bty , EAEHT. /N0 E0 B TR A 1t [ V0 0 e 3 1 P A i [,
SO B T I 4, 2013,21(12) :132-133.

[11] Massari F,Mastropasqua F,lacoviello M, et al. The glucocorticoid in acute de-
compensated heart failure; Dr Jekyll or Mr Hyde ? [J]. Am J Emerg Med,
2012,30(3) :517. e5-€l0.

[12] Zhang H, Liu C, Ji Z, et al. Prednisone adding to usual care treatment for



O LR 27 R 2020 4F 6 H 2R 41 %58 6 B Adv Cardiovasc Dis , June 2020, Vol. 41 ,No. 6 « 607 -

refractory decompensated congestive heart failure[ J]. Int Heart J,2008,49(5) .
587-595.
Bayliss RI. Corticosteroids in heart disease[J]. Br Med J, 1966,2 (5516) .
721-724.

[13

[14] Damjancic P, Vierhapper H. Permissive action of glucocorticoid substitution
therapy on the effects of atrial natriuretic peptide (hANP) in patients with adre-
nocortical insufficiency[ J]. Exp Clin Endocrinol,1990,95(3) :315-321.

[15] Liu C,Chen Y,Kang Y, et al. Glucocorticoids improve renal responsiveness to
atrial natriuretic peptide by up-regulating natriuretic peptide receptor-A
expression in the renal inner medullary collecting duct in decompensated heart
failure[ J]. J Pharmacol Exp Ther,2011,339(1) :203-209.

[16] Colombo PC,Ganda A,Lin J,et al. Inflammatory activation; cardiac, renal , and
cardio-renal interactions in patients with the cardiorenal syndrome [ J]. Heart
Fail Rev,2012,17(2) :177-190.

[17] Hasselblad V,Gattis Stough W ,Shah MR, et al. Relation between dose of loop

diuretics and outcomes in a heart failure population;results of the ESCAPE trial
[J]. Eur J Heart Fail ,2007,9(10) :1064-1069.
[18

Ravnan SL, Ravnan MC, Deedwania PC. Pharmacotherapy in congestive heart
failure ; diuretic resistance and strategies to overcome resistance in patients with
congestive heart failure[ J]. Congest Heart Fail ,2002,8(2) :80-85.

[19] Liu C,Liu K. Effects of glucocorticoids in potentiating diuresis in heart failure

patients with diuretic resistance[ J].J Card Fail ,2014,20(9) :625-629.

1111111411111 1111111111111 1111111111111 -

(L#EE 603 M)

[24] Ferrannini E,Baldi S,Frascerra S, et al. Renal handling of ketones in response
to sodium-glucose cotransporter 2 inhibition in patients with type 2 diabetes|[ J].
Diabetes Care,2017,40(6) :771-776.

[25] Joubert M, Jagu B, Montaigne D, et al. The sodium-glucose cotransporter 2

inhibitor dapagliflozin prevents cardiomyopathy in a diabetic lipodystrophic
mouse model[ J]. Diabetes,2017,66(4) :1030-1040.

[26] Mudaliar S, Alloju S, Henry RR. Can a shift in fuel energetics explain the
beneficial cardiorenal outcomes in the EMPA-REG OUTCOME study? A
unifying hypothesis[ J]. Diabetes Care,2016,39(7) :1115-1122.

[27] Kappel BA,Lehrke M,Schiitt K, et al. Effect of empagliflozin on the metabolic

signature of patients with type 2 diabetes mellitus and cardiovascular disease
[1]. Circulation,2017,136(10) :969-972.

[28] Baartscheer A, Schumacher CA, Wiist RC, et al. Empagliflozin decreases

myocardial cytoplasmic Na* through inhibition of the cardiac Na*/H™ exchanger
in rats and rabbits[ J]. Diabetologia,2017,60(3) ;568-573.

[29] Bertero E, Maack C. Calcium signaling and reactive oxygen species in
mitochondria[ J]. Circ Res,2018,122(10) :1460-1478.

[30] Cherney DZ, Perkins BA, Soleymanlou N, et al. Renal hemodynamic effect of
sodium-glucose cotransporter 2 inhibition in patients with type 1 diabetes
mellitus[ J]. Circulation,2014,129(5) :587-597.

[31] Chilton R, Tikkanen I, Cannon CP, et al. Effects of empagliflozin on blood

pressure and markers of arterial stiffness and vascular resistance in patients with

type 2 diabetes[ J]. Diabetes Obes Metah,2015,17(12) :1180-1193.

[20] Liu C,Liu G,Zhou C,et al. Potent diuretic effects of prednisone in heart failure

patients with refractory diuretic resistance[J]. Can J Cardiol,2007,23 (11):
865-868.

Liu C,Chen H,Zhou C,et al. Potent potentiating diuretic effects of prednisone
in congestive heart failure[ J].J Cardiovasc Pharmacol ,2006,48(4) :173-176.

Erkut ZA, Pool C, Swaab DF. Glucocorticoids suppress corticotropin-releasing
hormone and vasopressin expression in human hypothalamic neurons[ J].J Clin
Endocrinol Metab,1998,83(6) :2066-2073.

Oakley RH, Cidlowski JA. Glucocorticoid signaling in the heart:a cardiomyocyte
perspective[ J]. ] Steroid Biochem Mol Biol,2015,153:27-34.

] DL BRI Sl B ks [T ] O AR A 2k JE 2018 ,39(2) :252-254.

Dzudie A, Kengne AP, Mbahe S, et al. Chronic heart failure, selected risk
factors and co-morbidities among adults treated for hypertension in a cardiac
referral hospital in Cameroon[ J]. Eur J Heart Fail,2008,10(4) ;:367-372.
Janssens HJ, Janssen M, van de Lisdonk EH, et al. Use of oral prednisolone or
naproxen for the treatment of gout arthritis; a double-blind, randomised
equivalence trial[ J ]. Lancet,2008,371(9627) :1854-1860.

Liu C,Zhen Y, Zhao Q, et al. Prednisone lowers serum uric acid levels in
patients with decompensated heart failure by increasing renal uric acid clearance

[J]. Can J Physiol Pharmacol,2016,94(7) :797-800.
A5 B #0.2019-12-22

1111111111111 1111111111111 1111111111111 - @

[32] Verma S,Garg A,Yan AT,et al. Effect of empagliflozin on left ventricular mass

and diastolic function in individuals with diabetes: an important clue to the
EMPA-REG OUTCOME trial? [J]. Diabetes Care,2016,39(12) :e212-¢213.
Rosenstein R, Hough A. Empagliflozin, cardiovascular outcomes, and mortality
in type 2 diabetes[ J]. N Eng J Med,2016,374(11) :1092-1094.

Fitchett D, Zinman B, Wanner C, et al. Heart failure outcomes with
empagliflozin in patients with type 2 diabetes at high cardiovascular risk:
Results of the EMPA-REG OUTCOME ® trial [ J]. Eur Heart J, 2016, 37
(19) :1526-1534.

Butler J, Hamo CE, Filippatos G, et al. The potential role and rationale for
treatment of heart failure with sodium-glucose co-transporter 2 inhibitors [ J ].
Eur J Heart Fail ,2017,19(11) :1390-1400.

Neal B, Perkovic V, Mahaffey KW, et al. Canagliflozin and cardiovascular and
renal events in type 2 diabetes[ J]. N Engl J] Med,2017,377(7) :644-657.
Figtree GA, Radholm K, Barrett TD, et al. Effects of canagliflozin on heart
failure outcomes associated with preserved and reduced ejection fraction in type
2 diabetes mellitus[ J]. Circulation,2019,139(22) :2591-2593.

Wiviott SD, Raz I, Sabatine MS. Dapagliflozin and cardiovascular outcomes in
type 2 diabetes reply[J]. N Engl ] Med,2019,380(19) :1881-1882.
McMurray J, Solomon SD, Inzucchi SE, et al. Dapagliflozin in patients with heart
failure and reduced ejection fraction [ J]. N Engl J Med, 2019, 381 (21):
1995-2008.

W AS B H1.2019-12-23



