- 240 - O IR F IR 2021 483 A% 42 #5853 W] Adv Cardiovasc Dis ,March 2021, Vol. 42 ,No. 3

mMESOEEEX R

1F3E FEiw
(ZMKRFH_ER-SAA,HH 29 730000)

(HE] SREZSERHRFT LN TELGRE, BEMLRE, TEHEMOBLTRREFHFR ARG, ARMS0GIEEL
WL AR T A B A TR RS IR — B R Y KA, R RS R Al IS0 B0k R AT R de 42 BRI AR R R A
HH L, AESRIANLF RIS, BN F dn BT 5 IR 3h 69 & A& e R 22 & 28 AL Fo e R A2 4] 250 B3 3h & H TG 0¥ =7
A B fe SR 5 S GBS 69 X it — H IR, ARl RS T ARk X B,

[£5837) ZHh/E; o 5osh; h/kE
[ DO1]10. 16806/j. cnki. issn. 1004-3934. 2021. 03. 012

Hypertension and Atrial Fibrillation

REN Yanxia,GUO Xueya

( Department of Cardiology ,The Second Hospital of Lanzhou University , Lanzhou 730000 , Gansu , China )

[ Abstract] Hypertension is the most common and reversible risk factor for atrial fibrillation. Hypertension and atrial fibrillation are

closely related and interdependent, which significantly increases the risk of cardiovascular and cerebrovascular adverse events. There is

increasing evidence that controlling reversible risk factors may be the key to primary and secondary prevention of atrial fibrillation. Although

the relationship between hypertension and atrial fibrillation is well known, the exact mechanism is still not entirely clear. Combined with the

latest relevant research progress,this article intends to further explore the relationship between hypertension and atrial fibrillation from three

aspects,namely the risk of hypertension associated with atrial fibrillation, the pathophysiological mechanism, and the influence of blood

pressure control on the prognosis of patients with atrial fibrillation,in order to provide theoretical support for clinical diagnosis and treatment.

[ Key words] Hypertension ; Atrial fibrillation ; Blood pressure

o LR LG B B Sl (B B 2 v I B R i 4 3 T
ARl BEE A ERON T BCH B K e i AL R, 2
FGFRBAE LT R N PR, 3 ek 2 22 55 St
D e e R A i WL O o R 2016 4R ISR
[l 294 4 630 J7 [ BB/ sl 4RI > 75
% A o HC R B 28 4, L ey T 1 PR DUER Y By
B 9 A7, B B B R T RE s A 4 AT

ey L PR A o WG R U, M AR . A7 80% Y 5
B AR 5 A R LR R L 2 i B AL ) g ST
FER N, o5 IR Y 15% DL ED . miE 4 95
WY BA BN, m] B A P L 3 B )
RESR W MISE T A5 AN RS A e A AU, 8 25 3 o, sk
FRFNBICA T o AR R I A B B OC 2R AT H R
B RER A T e — 05 . oG, w8 I 5 2057 B

BIE1EE ¥ E 1, E-mail : guoxueya2006@ 126. com

KA W ELAHILTR i A 58 A5 28, I 7K 15 5y B XU
Z [ R R AR M 56 R A fr it — A W5t W A H
YK, fe LR A 3 8RR 35 () B . B A IR 48 ) 5
B /Y I RS DA B B A A T AR S P B A
KA 0 56 2, 349 J2 Ifs RS P 5 figf e 1) 1) 8, B85 5 H
T P AN SIS, LA b3 S M) UEA T A 25, Rl R
BTt — A .
1 SmESHEHREEXE
1.1 mEKFESEE

o L 2 B B A I A R R 2R SR 0 1 5
Uy AFRE AL BRI . —I0 AR5 o, W 7 A
s I R D R R %K 34.6% . Framingham (>
FIERIFSE Fh Lo R L A R B AT 1 A RS
BN L AEST RIE, TE IR AR B B 2 A A i
PEVER . MESA BF 53 45 50t HoA WA A9 3ESE'® . LIFE



O MR R 2021 48 3 A% 42 £55 3 W] Adv Cardiovasc Dis ,March 2021 ,Vol. 42 ,No. 3 - 241 -

58 0o, W48 & & 10 mm Hg (1 mm Hg =
0.133 3 kPa) , 5 8 /) & A5 KBS 36 i 6% o SRR 2%
X R A —E BB, EH ST B
KB, BRI R B ER AR 10 mm Hg - 4, BRERAY &
A U 3. 4% , ARG sk s ZR 88 48 i 5 mm Hg -
4F B R A U B 2. 6% o HALEIFT e 5K 59 42
P FE D138 55 0o 5 ) JoT 2 A4 A R 2% 1 A4t = e A G, 3
I HE7KF-55 i B RIS 22 T 2 75 2 e M OC 3R i AN Bl
TE— I AZ [ IR T M HEE ST rh 2 21, 1l =K -5 B
B2 ) AR AE )7 B 4 OC & I % B 7E 120~
130/60 ~69 mm Hg# b 8 4 4 AR o 5341, 1 &
AKX B R A 0 IS T A — TR . i
JRR , A O ILBEZE AN AR H I 45 AN R =44 2 A XU
(LTI
1.2 BEESEH

ok 24 R 55 R I A A B R A A — A G
Yo Mitchell 25" 5% % B, ik & 45 T 20 mm Hg,
55 B ) 2 95 SR I 2y 26% [k R 3= B 2 W B ik ) 6
PEDIBE, 2288, 2h Dk A Ak R B 7™ o, e i R
R U M A g IR s o BRI K s D Bl e
K, THHREZ, WEHHRRZER K, TFk, A 24
INBSF B AR KR ARG R % )32 B2 A, X i — 25 PF e ik
XoF i B A A R i AL TS B
1.3 mETZTRESEE

Hermida %5 fFFE 45 i, R4 8 i 2 1500 55 1
JE B AR B E AL I A RN EZERE,
AN A 5 v I R A s B A A A T R A A DG
AT BB 3 SR A 28 2R 0 AL 25 - 1A K K 3R - B T ) R
GEiRPERS A ¢, AR WFIEEE Y, 2 S T e
2 S M v I R T R D B A e S S PR, I
HOR N A PTG o Coulson " BFFE BE— AL B,
A AN LY T BB I AR S T v A i R R
B8R % AR 1R L . Proiettd %8 7E Rt & BR, i
8 AR S T v L R A e 5 v XU SR R R
Ao BRIUL, W it AR Ak , R AR i A A28 S X B 3
B S AR R R A B L
1.4 BUEEETS5EH

— I meta 34T 45 SRR AL I R IR ] 5 A
SO JULATE BE A0 7 35 B 258 00 ML A9 9 JRURGS: AR AP LA A G
PEN SR, T BIRSE R R , SR BB B ST 1M 4 i 7K
V5 BBk R Z RO R #E AT . T
Hypertension 2% I & 3% I A ¢ SC 2 a0 X A —
16508 X, Soliman 2" % B, XoF #7754 ML 45 9 955 755
DRSS ) e o s R 3, ek Ak B R TR T (W4 e H BB <
120 mm Hg) A Lt T 45 #E R 53697 (W 4e e B bRl <

140 mm Hg) , B#AK 26% 1987 & b5 B XU o % T2 4F
e I R, s AR IR 7 [RIAE mT AR AT o B A XU
X F B 22 0 = BB K (left ventricular hypertrophy,
LVH) it A 25 42k .
2 RIBAENH

PRI 5 P B OG 2R % U), AR 22 SRk Kl RAE 9 3L
1T WIS AL (BT AR S8 s R . 78 I
JE R BRI oh % B 20 B B e 2T 44k Bl s 2600 JUL T
PG , INZ AL S AT 52, R AR S T P38 I, A3 804N 1y 44
245 AN IR FL A 8 45 ) IV 4 2 2 e AR B
A1 I, 1 IHE IR R BSURE EL T 98 R B, B8 B A 0t s B
HIZE R AT BE AR , $2 7 B ik T B 402 4 1 B A 1Y
Bk R E",

I R ZE e I AR P B A 32 R A I
T Bl 1 2E AR I Bl A MO T TR o R I AR
IR AN B2 0 25 B 5k D RBAR A2 P i A1, H B0
LVH, 1M G804 0 s T 1 T, 260 B 3K, 0 )
FTEF LA N IR , 5 b 2808005 , B A R M o
Fa RN E T A fR Ao G Bk A . — T I 27 141 {3l ()
meta Z3HT 25 RN LVH 5= B O R 1) &4
KN 11.1% M HZF, 06 LVH &8 1L1% ", 1t
A, BT 220 B X S ) AURR P  #E LVH W BERT, 1T BB
EHZEOHEY REA . 205 WA K2 B B i 7
faks R, AR 5 mm, B B0 & A RURS 35
1.4 fF0

AN MG BE WG A B LRG| RAE
FIVE AR Pt A 28 G B R 5t e LA A 2 AL
FCIEE Sk s @) K A A . KRS R, B R -1
BRI ER [ T 2R 03 3 AR A v i B A0 LR A
AR AL, BETTF S0 s R0 28 A H B AL S5 R EE A
o B - R0 R 1 0l A, AT S 3R B WA o I
KR [ i Bk R 11 B2 AR B0E WURET 4
S %) 2T 28 Jir 30 B, SR — FR AN R 30, S B0 LR
HYefb ko BeAh, A Bk 75T 00 ROAE 5 A
o I BB 3 I R s BELAG AR OGP o R [ ) T i o
LA NAE . LVH FNEF 5K D REA 215 22 i ik i
JROUERALC WLAF EA0TE . 5 e % 1 s 1l i 35 AR
Ll Tt e P T T R 4G 22 0 BB A AR B B XU
12 {512
3 mEEHEEHEE RN
3.1 HEOBEAEMEE

2020 4F ESC J7 B $ 48 m P U000 I8 D B 25
R, b e PR A JTRE R ) 5 4 U B iR
S PO AT ECBR R 43 o 0 HIE R & I R e A
JHESE AT R R R S P RGBT o A I oE 45 R 4



- 242 -

O IR F IR 2021 483 A% 42 #5853 W] Adv Cardiovasc Dis ,March 2021, Vol. 42 ,No. 3

MRS S0 A R B WS Z iR L2, A
BUET X (& I 6 1 by B AR 5 B R B R E A v JC
W, AH I 4 ) R 4 T B b B AT Bl B A A6 RN 220 R G
32 BHIREAR T
3.2 MpHFEAEGMMNSEERRAEEHEL

AR Z o R W fa B R R sl A B T4 Re s v
WD B O R 10 A O A o T
AR 2 o B A A DRSS o e L A 2 0 S5 43 450
A S5 P B R ST fE R 2R . B84, 6 ol o i 2
A NREAZ 5, (0 57 B AT R SR A, 25 1A
B AE, —IRBENL T BRI 7% 45 SR 42, s Ak A R
TRYT A H AR RS H iR T, PR AL (R S A R S
(1) 5 B2 S J0 I e 22 5 (A A iy, AUAR R >61 %
() NBELE AR BHE ), #H B, SR AR R R 3R 7 2 B0 3
WG BHT . TR L EBAN
ERADICATE-AF FEHLXS BB 5T 1, BT 12 A, M &
P D B I e I R 28 W A8 B 28 S B R IR 5 S0t
SEWERIGTT, B KRR . R IR P BT
MR IE 45 R 22 S A 1, 504 A 7367 7™ F1mi [ M =
I A8 7 A 00 B A A k2 PR TR o
3.3 TR R AR HR AN R

I A ANEE 5 5 10 A5 I B A A S A
FEF AR B ARG 385 Y A R IR YT AT TR A ek
POs Sk A 0 A, IR R B B R
SR AU S ST AR G o Kim 2551 5 % 8, % T o
ARG BRI S R KRS Z B 2 U B IR R,
I EPE 3T 120/80 mm Hg 7247 B4 08 KRS e i &
I B 51 o B A0 3 A AR 8 I 67 467, 7 B 1 R AR o 2
SR
3.4 BREEEE

IR 3 ) 2 0 2 5 7 L A T o
TEEEY RIS RIS G R SR T KU = (R
Ak, RELY BF5E foBr 4 1 Bon, %2 b stin 7
() e B R 3, ¥ L FE > 140790 mm Hg 1 < 120/
70 mm Hg, B4 fin e RaeT W™

IR S G B G R B N A A, T 2ROk
PRV 25 R e I R0 s 0 74 SR RN 3 I PRRE R
(NS | R X 8 I R R AT P B ML
PRI A, Rl R AE S G R T, B S IR TR I
BEEAN RFFM R A

& & X ik

[1]  Benjamin EJ,Muntner P, Alonso A, et al. Heart Disease and Stroke Statistics—
2019 Update: A Report From the American Heart Association[ J]. Circulation,
2019,139(10) :e56-e528.

[2]  Gumprecht J,Domek M,Lip GYH,et al. Invited review : hypertension and atrial

(3]

[4]

(5]

(6]

[13]

[14]

[16]

[18]

[19]

[20]

fibrillation ; epidemiology , pathophysiology , and implications for management|[ J].
J Hum Hypertens,2019,33(12) :824-836.

Gorenek B, Pelliccia A, Benjamin EJ, et al. European Heart Rhythm Association
(EHRA) /European Association of Cardiovascular Prevention and Rehabilitation
(EACPR) position paper on how to prevent atrial fibrillation endorsed by the
Heart Rhythm Society( HRS) and Asia Pacific Heart Rhythm Society (APHRS)
[J]. Europace,2017,19:190-225.

Krittayaphong R, Rangsin R, Thinkhamrop B, et al. Prevalence and associating
factors of atrial fibrillation in patients with hypertension: a nation-wide study
[J].BMC Cardiovasc Disord,2016,16:57.

Rahman F,Yin X, Larson MG et al. Trajectories of risk factors and risk of new-
onset atrial fibrillation in the Framingham Heart Study[ J]. Hypertension,2016,
68(3) :597-605.

O’Neal WT, Soliman EZ, Qureshi W, et al. Sustained pre-hypertensive blood
pressure and incident atrial fibrillation ; the Multi-Ethnic Study of Atherosclerosis
[J].J Am Soc Hypertens,2015,9(3) :191-196.

FH T, XA, TR Z A, A5, SRR 2 5 X5 O B B S 1 T A
[J]. = s ks e 428 ,2019,27 (4) :354-358.

Thomas MC, Dublin S, Kaplan RC, et al. Blood pressure control and risk of
incident atrial fibrillation[ J]. Am J Hypertens,2008,21(10) :1111-1116.
Vemulapalli S, Inohara T,Kim S, et al. Blood pressure control and cardiovascular
outcomes in patients with atrial fibrillation (from the ORBIT-AF Registry) [J].
Am J Cardiol,2019,123(10) :1628-1636.

Mitchell GF, Vasan RS, Keyes MJ, et al. Pulse pressure and risk of new-onset
atrial fibrillation[ J]. JAMA ;2007 ,297(7) :709-715.

Hermida RC, Ayala DE, Ferndndez JR, et al. Sleep-time blood pressure:
prognostic value and relevance as a therapeutic target for cardiovascular risk
reduction[ J ]. Chronobiol Int,2013,30(1-2) :68-86.

Coulson JM. The relationship between blood pressure variability and
catecholamine metabolites:a pilot study[ J]. J Hum Hypertens,2015,29 (1)
50-52.

Proietti M, Romiti GF, Olshansky B, et al. Systolic blood pressure visit-to-visit
variability and major adverse outcomes in atrial fibrillation: the AFFIRM study
( Atrial Fibrillation Follow-Up Investigation of Rhythm Management) [ J].
Hypertension,2017,70(5) :949-958.

Verdecchia P, Angeli F, Gentile G, et al. More versus less intensive blood
pressure-lowering strategy : cumulative evidence and trial sequential analysis
[J]. Hypertension,2016,68(3) :642-653.

Soliman EZ, Rahman AF, Zhang ZM, et al. Effect of intensive blood pressure
lowering on the risk of atrial fibrillation[ J ]. Hypertension,2020,75(6) :1491-
1496.

Kim SJ, Choisy SC,Barman P, et al. Atrial remodeling and the substrate for atrial
fibrillation in rat hearts with elevated afterload [ J ]. Circ Arrhythm
Electrophysiol ,2011,4(5) :761-769.

Hohl M,Lau DH, Muller A, et al. Concomitant obesity and metabolic syndrome
add to the atrial arrhythmogenic phenotype in male hypertensive rats[ J].J Am
Heart Assoc,2017,6(9) :e006717.

Chatterjee S, Bavishi C, Sardar P, et al. Meta-analysis of left ventricular
hypertrophy and sustained arrhythmias[ J]. Am J Cardiol ,2014,114(7) :1049-
1052.

Jalife J, Kaur K. Atrial remodeling, fibrosis, and atrial fibrillation [ J]. Trends
Cardiovasc Med,2014,25(6) :475-484.

VAR KSR , A 2 2, A B L A B R R v R -1 A SR Ok
FR-TE B ) 2 0 1) 72 Al B X 7 B A i A T [T 35 MROR 2 2 4l (R 2
i) ,2019,45(3) :511-517.

Seccia TM, Caroccia B, Adler GK, et al. Arterial hypertension, atrial fibrillation
and hyperaldosteronism ; the triple trouble[ J ]. Hypertension,2017,69 (4) :545-
550.



O MR R 2021 48 3 A% 42 £55 3 W] Adv Cardiovasc Dis ,March 2021 ,Vol. 42 ,No. 3

. 243

[22] SPRINT Research Group, Wright JT Jr, Williamson JD,et al. A randomized trial
of intensive versus standard blood-pressure control[ J]. N Engl J Med,2015,373
(22):2103-2116.

[23] Soliman EZ, Byington RP, Bigger JT, et al. Effect of intensive blood pressure
lowering on left ventricular hypertrophy in patients with diabetes mellitus : action
to control cardiovascular risk in diabetes blood pressure trial[ J ]. Hypertension,
2015,66(6) :1123-1129.

[24] Gepner AD,Tedla Y, Colangelo LA, et al. Progression of carotid arterial stiffness
with treatment of hypertension over 10 years: the Multi-Ethnic Study of
Atherosclerosis[ J]. Hypertension,2017,69 (1) :87-95.

[25] Abed HS, Wittert GA, Leong DP, et al. Effect of weight reduction and
cardiometabolic risk factor management on symptom burden and severity in
patients with atrial fibrillation :a randomized clinical trial[ J]. JAMA,2013,310
(19) :2050-2060.

[26] Pathak RK, Middeldorp ME, Lau DH, et al. Aggressive risk factor reduction
study for atrial fibrillation and implications for the outcome of ablation; the
ARREST-AF cohort study[ J].J Am Coll Cardiol 2014 ,64(21) ;2222-2231.

[27] Parkash R,Wells GA,Sapp JL,et al. Effect of aggressive blood pressure control
on the recurrence of atrial fibrillation after catheter ablation:a randomized , open-

label clinical trial ( SMAC-AF [ Substrate Modification With Aggressive Blood

Pressure Control ] ) [ J]. Circulation,2017,135(19) :1788-1798.

[28] Steinberg JS, Shabanov V, Ponomarev D, et al. Effect of renal denervation and
catheter ablation vs catheter ablation alone on atrial fibrillation recurrence among
patients with paroxysmal atrial fibrillation and hypertension: the ERADICATE-
AF randomized clinical trial[ J]. JAMA,2020,323(3) :248-255.

[29] Vemulapalli S,Hellkamp AS,Jones WS, et al. Blood pressure control and stroke
or bleeding risk in anticoagulated patients with atrial fibrillation: Results from
the ROCKET AF Trial[ J]. Am Heart J,2016,178 :74-84.

[30] Maeda T, Nishi T, Funakoshi S, et al. Residual risks of ischaemic stroke and
systemic embolism among atrial fibrillation patients with anticoagulation; large-
scale real-world data( F-CREATE project) [ J]. Heart,2021,107(3) :217-222.

[31] Kim D, Yang PS, Jang E, et al. Blood pressure control and dementia risk in
midlife patients with atrial fibrillation [ J ]. Hypertension, 2020, 75 (5) : 1296-
1304.

[32] Bohm M, Brueckmann M, Eikelboom JW, et al. Cardiovascular outcomes,
bleeding risk, and achieved blood pressure in patients on long-term
anticoagulation with the thrombin antagonist dabigatran or warfarin ; data from the

RE-LY trial[ J]. Eur Heart J,2020,41(30) :2848-2859.
W AS B A :2020-08-25

11111111 1111111111111 1111111111111 1111111111111 111 -1 1111111111111 -1

(L% 231 W)

[15] Gillmore JD, Maurer MS, Falk RH, et al. Nonbiopsy diagnosis of cardiac
transthyretin amyloidosis[ J . Circulation,2016,133(24) :2404-2412.

[16] Gilbertson JA,Theis JD, Vrana JA et al. A comparison of immunohistochemistry
and mass spectrometry for determining the amyloid fibril protein from formalin-
fixed biopsy tissue[ J].J Clin Pathol ,2015,68(4) :314-317.

[17] Yamashita T, Ando Y, Okamoto S, et al. Long-term survival after liver
transplantation in patients with familial amyloid polyneuropathy[ J]. Neurology,
2012,78(9) :637-643.

[18] Benson MD. Liver transplantation and transthyretin amyloidosis [ J ]. Muscle
Nerve ,2013,47(2) :157-162.

[19] Carvalho A, Rocha A, Lobato L. Liver transplantation in transthyretin
amyloidosis : issues and challenges[ J]. Liver Transpl,2015,21(3) :282-292.

[20] Ericzon BG, Wilczek HE, Larsson M, et al. Liver transplantation for hereditary
transthyretin amyloidosis: after 20 years still the best therapeutic alternative?
[J]. Transplantation,2015,99(9) :1847-1854.

[21] Nelson LM, Penninga L, Sander K, et al. Long-term outcome in patients treated
with combined heart and liver transplantation for familial amyloidotic
cardiomyopathy[ J]. Clin Transplant,2013,27(2) :203-209.

[22] Maurer MS,Schwartz JH, Gundapaneni B et al. Tafamidis treatment for patients

with transthyretin amyloid cardiomyopathy[ J]. N Engl J Med,2018,379(11) :
1007-1016.

[23] Tkram A, Donnelly JP, Sperry BW, et al. Diflunisal tolerability in transthyretin
cardiac amyloidosis: a single center’s experience [ J]. Amyloid, 2018,25 (3)
197-202.

[24] Judge DP, Heitner SB, Falk RH, et al. Transthyretin stabilization by AGI10 in
symptomatic transthyretin amyloid cardiomyopathy[ J].J Am Coll Cardiol ,2019 ,
74(3) :285-295.

[25] Minamisawa M, Claggett B, Adams D, et al. Association of patisiran, an RNA
interference therapeutic, with regional left ventricular myocardial strain in
hereditary transthyretin amyloidosis: the APOLLO study [ J ]. JAMA Cardiol,
2019,4(5) :466-472.

[26] Benson MD,Waddington-Cruz M, Berk JL,et al. Inotersen treatment for patients
with hereditary transthyretin amyloidosis[ J]. N Engl J Med,2018,379(1) :22-
31.

[27] Benson MD, Dasgupta NR, Rissing SM, et al. Safety and efficacy of a TTR
specific antisense oligonucleotide in patients with transthyretin amyloid
cardiomyopathy[ J]. Amyloid,2017,24(4) :219-225.

MAS B #7.:2020-08-19



