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ABSTRACT: Aberrant systolic and diastolic functions are the main features of heart failure, which induces multi-organ dysfunction.
The symptoms of cognitive disorders, a common central nervous system complications of heart failure, include learning and memory
deficiency, disorientation and execution impairment. The pathophysiologic mechanisms of CDs induced by HF is consists of cerebral
hypo-perfusion and cerebral blood flow auto-regulation dysfunction, as a consequence of hemodynamic changes. In addition, heart failure
activates innate immune system and neuroendocrine axis leading to inflammation and endocrine disorder. Cognitive disorders affects
prognosis of heart failure dramatically. This review summarizes the possible mechanisms of heart failure induced cognitive disorders,
which is expected to be helpful to the prevention and treatment of heart failure induced cognitive disorders and contribute to the further
research.
Key words: Cognitive disorders; Heart failure; Cerebral hypoperfusion; Inflammation
Chinese Library Classification(CLC): R541.61; R743 Document code: A
Article ID: 1673-6273(2020)01-198-03

INHITIREZE AL 2R BN 27 ] B FHCAZ ) A0 Bl |
SE [0 S Bt LA B IRAT 1 2 515, JoicdZ )y B3R /& CDs
R EERYHRAE , B WA RE S ALA IS 2 RIR S AR

YN

]

i}

Wi WHO W5iE it , Ghim .0 L% (ischemia heart

disease, IHD) FIrp Xk i FE T A2 A RFE T A KL 54% 1,
TR Ay 248 K 22 B0 L5550 9 2R 1B —-HF o2 K2 5L
HD R " ez % ", B HF Sk R a8, 2 2 HF AR
FKIFRAER) HF TE B tORWHEn . A5 A 4 8, HF
SRR CDs B UR: ]t i T3F HF 855, CDs X (8 A= 1 ot
IR T EAE IR AR R IE TR, R
41K HF 2 CDs [ 73T E 2 AL i AT AE , ik ik — 20
TRIE, PR IR FNAT T S e S R . A4 T CDs (1
PIRBLR , 31 %F B Hi HF 2 CDs (1 7] e BLAE BEALH AT T 3
I gk

oh=H o

1 AFThee AL

IWHIDIRESSL™ ER M B EAT R, I SEARTUA, %
St ST B R 5 EE, CDs (495 P AL RS 25 il - 5587 |
R T EROR RS RIB S BRI R A S R R
ZAF AT LA CDs B S5 USRS , B4 ML A R FTEs
Fe A RAE (EAASCEOR LTI AW . AEA BT % B, HF
[ kA CDs WX R TR HF (83, $278 HF A g2 CDs
R BEAE B AR, 5 R 2 ROA AN SC R 2, H RiTXT CDs
B2 32 20 i e RAEAR , Bk = rTAERY RISk A
FRE—2P 5T

2 LORBEAMMEEEEL

*IEATH  HR A ARHEILA TR LI H (81271456 ) BB VTA TIHZRMF H (2011-177)
VRS - TARRE(1993-), Wl LFFE AL , BT 1] R IBINE & R4, E-mail: 734198403 @qq.com, Hiili: 18686865312
o JEIRVER U AE(1965-) , 1A= 0, 3403, EBERFSET7 0] <l R AR T 3 0 5 B R i s e Ok

E-mail: mzk2007qisihua@]163.com, i % ;: 13936511143
(Wi H1:2019-03-23 4532 H 1. 2019-04-18)



PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.1 JAN.2020 - 199 .

AT 40 ARk PR AT 2B I 2 S RIS I ORIBREE ek
A% HF [ BRI ARG, HF GBS BN 2 A 806
ZAL, BRI - BLEAAEALL - FFLEAAE 09, 78 53X BL 55 1Y
g A b & B0, HF 55 B 25 i Dh R AR B2 i, JF 5
HF 3 Jlze s 28 T 35 LAY AL D F AU 5 1M 43540 (Ejection
Fraction, EF ) BEAIRG R A #S BVETE AN B |, TR 2 R EH 45
SR, CDs J& HF J&5 & WAy AR 28 R G601 & 4 , HF 84 CDs
14 oG 2R 5 TE HF B35 T3k 25-80%!", W] B 2 B 16T
A REALRN ST 24k, FRE AN D B8 S AR PR KE X HE B A
I RAERIAITA B EE L. KUk, HF i CDs [ Hili 5
BIT A2, HE P30 CDs K A 58 955 304 BEAL K

3 L HRIBS 5N RE AL B ER A TRAL I

3.1 EETRRE

PR H RN ZH S AR S v T A2 2 DR X IR
WITNZRE 125 o SREFE I ) BB RS R A, By Ak T H
A LASE M A 1 B R ML e e, (RUR RS R B, HF
BAE A R R A SV AR P A5 TR | R i 22
i Bz BT A ST REAHSC R IGIX M, HF BE EEAR R 22
RIZEAEAMEER, HE 30050 1 s KT S 80ME A R,
JErE e 2 eI BEER AL, IR, S AR A ZE O Sl B A 55
FEB s HF BB 220 ED0RE)E  HE B3 A EnDh ae s,
7340, HF 5 R I S A RS D BRI 6,
S A SR DIREZRELA G, AN HF 55 i 1l i A9 Ak
B RSR 54E HF B3AHE, B HF B850 8% — kb s>
R 5 8 BN P RRAIG , Xt T S HF R s S 1 A 2 1
SRz 0,
32 MVERE

> 52 i 3y (atrial fibrillation, AF )& HF J5 & UL 0 3 2k
), —J5 meta 3R W], AF BEHER CDs B XU HE &, oA
TR Y AF UK AR CDs B XURL 2 X IR 2 AR 19 1.34 1%,
MG I AF B d, X —5E k5] 2.7 f519, AF 2334
JINSTE s AP o N AR A P i 2 B T IV s PR i i A e 2 55 2
AN CDs W& A B YIFHZEN, 5355, AF IR 2 dn]
B2 CDs WAL, f TOo R g P, O = AN BE TSy AL,
Ui L BT, $EN R BRI A B . SR AF 1Y HF 83
AHLG, B AF 1Y HF S835 Rl v 3 ik o 7 38 B A 40 A1, Tl i
G I BE B AcAZ DR X — 453k W] AF T 5E o AR
HF F8 0% 2, 15 100 30 1, 52380 CDs (19 8 A0,
33 MEEME - A ibiEEEl

HF SEAMZE - NG fES 5 1 CDs B HE
PRHEFR o VRIS SC IR | K BTl ( Cortisol BN N 5 48
B CDs A K1, W5 BL, $252 Cortisol 1RYTHYZ I , B4y
TREFIE AN EINA  FI2204, [FA, Cortisol 1<
W2 T MNP 2 TR N R BN S, S —
J5 1, HF (8% 3K Cortisol 7K F-Fhm 2, I HAEA MARE FI
CDs [ HF {2 1) Cortisol 7K F-BH i & T35 (1 HF 8357,
HF 300000 BRI, A S BURREEA R B AR
W2 HF Fl i Z —, BHEFARSREEE - g

ERE - EEE RS, X SR A EWAETREE LD
AR, BIE SN N B SR R EEL, 5 E &
PRI RAE R TR B 2 9 0E S,
3.4 RRER KL

4 B GRAE SV T 580 CDs, Hon] B AU HL &4 £ 4 5E S
K AT pL R H e 2, HF 53006 21 )43 4E IL-6 .CRP  TNF-ot
G-CSF Jz MIP 7£ N i) Z i 4 RE Bl B3 -9, For 1L-6
H1 CRP 5 HF A NATIRE T/ 2 UAHIE, sh e,
HF RALS BN 0L N Bz 40 i & 4%, 17 B HF J5 1006 5% B
(blood brain barrier, BBB )X} /N34 Jfi NaF [ 1% P4 34 i),
564 BBB X 44 Kl IR A B2 L. 5341, HF F:3(
PR BZ BT TNF-o0 F2Ih B8N, REAR RIS i 2 23 58 R 1
I H TNF-ou 38006 HHRK P IR fgs 2 58 2 T 00 /N e BT 4 i, 2
— R 4 (R0, 2 S it S 0 P B SRR 2R 1
(B-amyloid , AR) I ITLEVA 3¢, T AR TRV T B /K 24 5 R
P T2 FHL AR AL,
3.5 miksERE

HF 53 MR 2 S SRR, MR AR 2 R0 & A g o,
{HASFEERE, BEEIRESIE HF 5 CDs fY3L6 4505, ZT0F5
FRUFR B A TRk 2, CDs g LK 47 4 85 ik
FE w5, M 22 AR 48 i 55 00 22 40E 1 22 A 4 43 A e
BBB i M I A AR PR3, CDs B9 85 FEA MM 12 1
WO XS SR 2T AU T B, i — 25 & CDs™,
I RIFFE W, o SRS 2 1 S 1 i HF F8038 1Y) SR 2R A o8
2R, [7 e 14 0 2 B i AP AR 0 XU 5 53 A BTl YR I e
o Y S A % 00 PR R R ) e R

4 MEERE

£ L Jrik , HF BEfS FEURE CDs, If W& B A A
BeAR MIET A P, 75 HF B nssxt HF 4% CDs 1y il
iR, L HETREIE S ROk 7E HF 10 K%
A2 TECofi A R 5 R A A U HE T, S 4 B RAE SV O F
AEPRZE - NI ZE LA L o BERZS XS 1B HE T8 CDs
R AT R L (Hs R, T HF 33 CDs (195> 74:
Pl A4, BT LA IR B = RERS WIS Wrpemi iy
ShRE " RIS BB BT T BT A FROF ELY PR #i b
Rt , i i — B R AR HF B(CDs 1953 F#Li , 24 HF
CDs [T Wi FIET T P B A

£ % 3 Bk (References)
[1] R EALREA RHLKRT KB [J]. Li#E, 2018,39(11):

106
[2] Howard L, Ann H L, Michael K, et al. Cognitive impairment predicts

mortality in outpatient veterans with heart failure [J]. Heart & Lung,

2018, 47(6): 546-552
[3] Association A P. Diagnostic and Statistical Manual of Mental

Disorders (DSM- V )[M]. Washington, D.C.: American Psychiatric

Association Publishing, 2013: 591-592, 596
[4] Warraich H J, Kitzman D W, Whellan D J, et al. Physical Function,

Frailty, Cognition, Depression, and Quality of Life in Hospitalized

Adults 2 60 Years With Acute Decompensated Heart Failure With

Preserved Versus Reduced Ejection Fraction[J]. Circ Heart Fail, 2018,



- 200 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.1 JAN.2020

11(11): €5254

[5] Cannon J A, Moffitt P, Perez-Moreno A C, et al. Cognitive Impairment
and Heart Failure: Systematic Review and Meta-Analysis [J]. Journal
of Cardiac Failure, 2017, 23(6): 464-475

[6] Benjamin E J, Virani S S, Callaway C W, et al. Heart Disease and
Stroke Statistics-2018 Update: A Report From the American Heart
Association[J]. Circulation, 2018, 137(12): 558

[7] Buckley L F, Canada J M, Carbone S, et al. Potential role for
interleukin-1 in the cardio-renal syndrome[J]. Eur J Heart Fail, 2019

[8] Xanthopoulos A, Starling R C, Kitai T, et al. Heart Failure and Liver
Disease: Cardiohepatic Interactions [J]. JACC Heart Fail, 2019, 7(2):
87-97

[9] Meissner A. SIPR1 (Sphingosine-1-Phosphate Receptor 1) Signaling
in the Regulation of Vascular Tone and Blood Pressure: Is S1PRI
Doing the Trick?[J]. Hypertension, 2017, 70(2): 232-234

[10] Sterling M R, Jannat-Khah D, Bryan J, et al. The Prevalence of
Cognitive Impairment Among Adults With Incident Heart Failure:
The "Reasons for Geographic and Racial Differences in Stroke"
(REGARDS) Study[J]. J Card Fail, 2019, 25(2): 130-136

[11] Roy B, Woo M A, Wang D, et al. Reduced regional cerebral blood
flow in patients with heart failure [J]. European Journal of Heart
Failure, 2017, 19(10): 1294

[12] Jc D L T. Cardiovascular risk factors promote brain hypoperfusion
leading to cognitive decline and dementia [J]. Cardiovascular
Psychiatry & Neurology, 2012, 2012(8001): 367516

[13] Geetha B, Gardner Y, Edward M. Cognitive function and left
ventricular assist device implantation [J]. Journal of Heart & Lung
Transplantation, 2015, 34(11): 1398-1405

[14] Havakuk O, King K S, Grazette L, et al. Heart Failure-Induced Brain
Injury [J]. Journal of the American College of Cardiology, 2017, 69
(12): 1609

[15] Kotecha D, Chudasama R, Lane D A, et al. Atrial fibrillation and
heart failure due to reduced versus preserved ejection fraction: A
systematic review and meta-analysis of death and adverse outcomes
[J]. Int J Cardiol, 2016, 203: 660-666

[16] Shadi K, Stern T A, Moussa M, et al. Cognitive impairment
associated with atrial fibrillation: a meta-analysis [J]. Annals of
Internal Medicine, 2013, 158(1): 338-346

[17] IfV DV, Yancy C W, Sorond F A, et al. Impaired Cardiac Function
and Cognitive Brain Aging[J]. Canadian Journal of Cardiology, 2017,
33(12): 1587-1596

[18] Alosco M L, Mary Beth S, Sweet L H, et al. Atrial fibrillation
exacerbates cognitive dysfunction and cerebral perfusion in heart
failure [J]. Pacing & Clinical Electrophysiology Pace, 2015, 38(2):
178-186

[19] Tortosa-Marti nez J, Manchado-L6 pez C, Cortell-Tormo J M, et al.
Exercise, the diurnal cycle of cortisol and cognitive impairment in

older adults[J]. Neurobiology of Stress, 2018(9): 40-47

[20] Chetty S, Friedman A R, Taravosh-Lahn K, et al. Stress and
glucocorticoids promote oligodendrogenesis in the adult hippocampus
[J]. Molecular Psychiatry, 2014, 19(12): 1275-1283

[21] Giilmisal G, Johann B, Stefan F, et al. Complementary and
incremental mortality risk prediction by cortisol and aldosterone in
chronic heart failure[J]. Circulation, 2015, 6(S1): 146

[22] Huffman J C, Celano C M, Beach S R, et al. Depression and cardiac
disease: epidemiology, mechanisms, and diagnosis[J]. Cardiovascular
Psychiatry and Neurology, 2013, 2013(3): 695925

[23] Florea V G, Cohn J N. The autonomic nervous system and heart
failure[J]. Circulation Research, 2014, 114(11): 1815-1826

[24] Saad A, Herrmann S M, Textor S C. Chronic renal ischemia in
humans: can cell therapy repair the kidney in occlusive renovascular
disease?[J]. Physiology, 2015, 30(3): 175

[25] Heneka M T, Carson M J, El K J, et al. Neuroinflammation in
Alzheimer's disease[J]. Lancet Neurol, 2015, 14(4): 388-405

[26] Holmes C, Cunningham C, Zotova E, et al. Systemic inflammation
and disease progression in Alzheimer disease.[J]. Neurology, 2009, 74
(14): 1157-1158

[27] Athilingam P, Moynihan J, Chen L, et al. Elevated levels of
interleukin 6 and C-reactive protein associated with cognitive
impairment in heart failure[J]. Congestive Heart Failure, 2013, 19(2):
92-98

[28] Hay M, Polt R, Heien M L, et al. A Novel Angiotensin- (1-7)
-glycosylated Mas Receptor Agonist for Treating Vascular Cognitive
Impairment and Inflammation Related Memory Dysfunction [J]. J
Pharmacol Exp Ther, 2019, 369(1): 9-25

[29] Adamski M G, Sternak M, Mohaissen T, et al. Vascular Cognitive
Impairment Linked to Brain Endothelium Inflammation in Early
Stages of Heart Failure in Mice [J]. Journal of the American Heart
Association Cardiovascular & Cerebrovascular Disease, 2018, 7 (7):
€7694

[30] Meissner A, Visanji N P, Momen M A, et al. Tumor Necrosis
Factor-a Underlies Loss of Cortical Dendritic Spine Density in a
Mouse Model of Congestive Heart Failure[J]. Journal of the American
Heart Association Cardiovascular & Cerebrovascular Disease, 2015, 4
(5): 308-313

[31] Ju H K, Shah P, Tantry U S, et al. Coagulation Abnormalities in
Heart Failure: Pathophysiology and Therapeutic Implications [J].
Current Heart Failure Reports, 2016, 13(6): 319-328

[32] Gupta A, Watkins A, Thomas P, et al. Coagulation and inflammatory
markers in Alzheimer's and vascular dementia
Journal of Clinical Practice, 2010, 59(1): 52-57

[33] Janette B, Prashilla S, Kell D B, et al. Viscoelastic and ultrastructural

[J]. International

characteristics of whole blood and plasma in Alzheimer-type
dementia, and the possible role of bacterial lipopolysaccharides(LPS)
[J]. Oncotarget, 2015, 6(34): 35284-35303



