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Abstract

Hypertension is a well-known risk factor for cardiovascular diseases. In addition, since
hypertension is associated with the development of electrical and structural remodeling of
atrial myocardium, control of blood pressure (BP) is important to prevent new-onset atrial
fibrillation (AF). In patients presenting with AF during anticoagulation therapy, hypertension
is a risk factor for both thromboembolism and hemorrhagic complications, especially
intracranial hemorrhage (ICH). Therefore, strict BP control is required to reduce, or at least
not to increase, the risk of both events. In the Japanese Guidelines for the Management of
Hypertension 2014 (JSH2014), a BP of less than 130/80 mmHg is currently recommended to
reduce the risk of ICH, based on the results of the Bleeding with Antithrombotic Therapy
(BAT) study. However, because the BAT study was observational and included patients
without AF, a true appropriate target BP for patients with AF during anticoagulation therapy
remains uncertain. Therefore, we have reviewed the influence of hypertension and BP control
on adverse outcomes in the subanalyses of the J-RHYTHM Registry, the Fushimi AF Registry,
and the phase III clinical trials of non-vitamin K antagonist oral anticoagulants (NOACs). In the
J-RHYTHM Registry, hypertension was an independent risk factor for major hemorrhage
(hazard ratio [HR] 1.52, 95% confidence interval [CI] 1.05~2.21). The BP at baseline was not
associated with any event, whereas the highest quartile of systolic BP (=136 mmHg) at the
time closest to the event or at the end of the follow-up was significantly associated with the
incidence of thromboembolism (odds ratio [OR] 2.88, 95% CI 1.75~4.74) and major hemorrhage
(OR 1.61, 95% CI 1.02~253). In the Fushimi AF Registry, although hypertension was not a
significant risk for any event, the incidence of stroke/systemic embolism (SE) and major
bleeding was significantly higher in patients with uncontrolled hypertension (systolic BP =150
mmHg) than in those without hypertension (HR 1.74, 95% CI 1.08~2.53 for stroke/SE; HR 2.01,
95% CI 1.21~3.23 for major bleeding). In the phase III trials of NOACSs, hypertension was
significantly associated with major hemorrhage in the RE-LY trial and with stroke/SE in the
ROCKET-AF and ARISTOTLE trials. Although no specific target BP could be determined
from these studies, it is consistent that the incidence rates were higher in patients with
uncontrolled hypertension than in those with controlled BP or without hypertension. A
decrease in the risk of adverse events can be expected if BP is appropriately controlled in
patients with AF during anticoagulation therapy.
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KD Framingham Heart Study Ti&, OBEHE)
D7 WP 2,090 B, otk 2,641 61 (55~94 %) D9
L, 3RAEDBENIMIZ, T3 226 B, 2k 244 612
DB HICEL, ZOFBERERKTLL
T, P, SR, BERIE, OAZ, FRIBUE, (DR
E Boi) PHHEIN TS (Fig.l)’. Women's
Health Study Tl&, 34,221 Bl &M% 124 £ REHF
L, 644 BIZHrBLLEEMEASIERE L, WU AT 130
mmHg DL LOBFTHEEICEHETH - 72°. b2 ED
POV EDTHLRHMEIIBVTD, LHEAl
A7 6,898 B (30~79 %) T, BILEHIM (95,180
N - 4E) 12311 BloFBLLEMBIFAEDSH D, U]
MME=140 mmHg A =R ERK & LTl S h
T W, DEBEHER OS5 &, #60%
WEIMEDEREDRD DY, LEMBOFRRKEFE LT
DL CERETH A B H M 2 DU I £
140 mmHg A, F 721% 130 mmHg i 12 MEAE 24 12
L, 7 MhAxIEE L7z Cardio-Sis AFZE T,
UG Y1 T 130 mmHg AR5 o £ T 8L o0 5 fll B 56

Odds ratio (95% Confidence interval)

Men * Women'
Variable 0.1 1 10 0.1 1 10
[ T T TTTIT T T TTTIN [ T T TTTTI T T TTTTI
Age (/10 years) -1 * i
Cigarette smoking —-'o— -—0—
Diabetes mellitus a—a— § + I
Electrocardiographic - E
left ventricular hypertrophy
Hypertension —o— I —o— s
Myocardial infarction -—o— § —-o—
Congestive heart failure —— 1 —-o—1
Valve disease f—e —— 1

Fig. 1 Risk factors for new-onset atrial fibrillation (The Framingham Heart Study)
Multivariable risk of developing incident atrial fibrillation (2-year pooled logistic

regression)

* Atrial fibrillation was diagnosed in 226 men in 16,529 follow-up person-examinations.
T Atrial fibrillation was diagnosed in 244 women in 23,763 follow-up person-

examinations.
§ P<0.05 7 P<0.01, £ P<0.0001

(Produced from Benjamin et al. JAMA 271: 840-844, 1994)
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A Variable Odds ratio and 99% confidence interval
Ischemic | 1:History of hypertension* i —Q—

ST 2: Current smoking 0 ——
o 20F ./ 3:Obesity (waist-to-hip ratio) | —o—i
4:Diet risk score —0—
5:Regular physical activity —Ho—i J
6:Diabetes mellitus 00—
7:Alcohol intake o
8:Psychosocial factors i
A: Psychosocial stress —0—
B:Depression 10—
9:Cardiac causes** 1 4
10: Apolipoproteins B/A1 | Il—O—' | : | |
B 0 1 2 3 4 5
1:History of hypertension* i ©
Intracerebr?' 2:Current smoking  —0—
hemorrhagic  3:0besity (waist-to-hip ratio) | —0—
stroke 4:Diet risk score | — 00—
<" 5:Regular physical activity l—O—;—i
7: Alcohol intake | —0—
8: Psychosocial factors i
A: Psychosocial stress | l—:—O—i ' | : :
0 1 2 3 4 5

Low risk <. Odds ratio

@ High risk

Fig. 2 Risk factors for stroke (The INTERSTROKE study)
A standardized case-control study in 22 countries worldwide. Cases were 3,000 patients with acute first stroke
(within 5 days of symptoms onset and 72 h of hospital admission).

A: Ischemic stroke
B: Intracerebral hemorrhagic stroke

Variables 1 ~ 9 were selected by multivariate model using all variables.

* History of hypertension was self-reported.

** Cardiac causes included atrial fibrillation, atrial flutter, history of myocardial infarction, rheumatic valvular

disease, and prosthetic valve.

(Produced from O'Donnell et al. Lancet 376: 112-123, 2010)
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% D EANEY OB ERIFFE) T O TIREATE UL, B IE (E
FACHEAERHET 2 &) B L OBERIRIIF 1% A% 58
WHE DA E bR £ 137% 5 %4572 (Table 2).

SLYZ N OB L IZ—RELRLERTH D
2%, J-RHYTHM Registry Tl, 94.8% DFEFNIAT 5
POREER (CAETFHHNL &) 253N TB
D, BEEFOPEFIME X, BHIEHFICBWTD 130
mmHg £ilCa Y PL— IV ERTWAI ER—HE
#z 5015 (Table 3)®. JJRHYTHM Registry O
TR CUE, SIME QA M, BERREMLE D 4 55367 D

Table 1 Risk factors for ischemic stroke
(Multivariate Cox regression model)

Variable HR 95% CI

Age

<65 years Reference -

65 ~ 74 years 112 053 ~ 237

>75 years 231 1.18 ~ 452
Women 1.07 0.65 ~ 1.76
Hypertension 1.69 1.01 ~ 2.86
Diabetes mellitus 1.18 0.64 ~ 2.15
Cerebral infarction or TTA 3.25 1.86 ~ 5.67
Heart failure 0.86 045 ~ 1.65
Coronary artery disease 0.52 045 ~ 1.65
Antiplatelet use 142 0.86 ~ 2.32

In 3,588 Japanese patients with atrial fibrillation not
receiving anticoagulation therapy in the pooled
analysis of the Shinken Database, J-RHYTHM
Registry, and Fushimi AF Registry.

HR, hazard ratio; CI,
transient ischemic attack.
(Cited from Suzuki et al. Circ J 79: 432-438, 2015)

confidence interval; TIA,
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Table 2 Risk factors for thromboembolism and major hemorrhage (Multivariate Cox

proportional hazard model)

Variable

Thromboembolism

Major hemorrhage

HR (95% CI)

Heart failure
Hypertension
Age (>75 years)
Diabetes mellitus
Stroke/TIA

Coronary artery disease

Age (65 ~ 74 years)

Sex, female
Warfarin use
Antiplatelet use

1.10 (0.75 ~ 1.63)
1.05 (0.73 ~ 1.52)
2.80 (1.69 ~ 4.64)
1.27 (0.83 ~ 1.95)
1.82 (1.19 ~ 2.79)
0.92 (0.52 ~ 1.63)
1.31 (0.76 ~ 2.26)
0.77 (0.52 ~ 1.16)
0.44 (0.28 ~ 0.68)
1.08 (0.71 ~ 1.64)

P-value HR (95% CI) P-value
0.621 1.60 (1.14 ~ 2.26) 0.007
0.787 1.52 (1.05 ~ 2.21) 0.027

<0.001 252 (1.53 ~ 4.14) <0.001
0.275 1.14 (0.76 ~ 1.70) 0.525
0.006 1.49 (0.99 ~ 2.23) 0.055
0.771 1.16 (0.71 ~ 1.90) 0.556
0.329 1.46 (0.87 ~ 2.46) 0.154
0.210 0.61 (0.40 ~ 0.91) 0.016

<0.001 2.31 (1.11 ~ 4.82) 0.025
0.720 1.32 (0.89 ~ 1.96) 0.167

In 7406 Japanese patients with non-valvular atrial fibrillation in the J-RHYTHM Registry
(86.5% of patients received anticoagulation therapy with warfarin).

HR, hazard ratio; CI, confidence interval; TIA, transient ischemic attack.
(Cited from Kodani et al. ] Am Heart Assoc. 2016; 5: €004075 doi: 10.1161/JAHA.116.004075)
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Major hemorrhage ‘
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Fig. 3 Event risk in each quartile of systolic blood pressure in patients with
non-valvular atrial fibrillation (The J-RHYTHM Registry)
In 7406 Japanese patients with non-valvular atrial fibrillation in the
J-RHYTHM Registry (86.5% of patients received anticoagulation therapy
with warfarin). Values of blood pressure were at the closest time of
event or at the end of follow-up. Odds ratio were adjusted for the
components of the CHA2DS2-VASc score, warfarin use, and antiplatelet

use in multivariate logistic regression analysis.
(Produced from Kodani et al. ] Am Heart Assoc 2016; 5: e004075 doi:

10.1161/JAHA.116.004075)

Res (40 1 3], Mizsvh, Hiafn CHS o> BEAE,  HS i i
W, Am], INN2 ¥ b — )V AR [Time in
therapeutic range®<60%1, E#na [>65], W/
Tua—VER %1 A]D ICHERRTELTETR
5. 7272, HASBLED 22 7IZB\T5 “BILE" 1%

M a2 — VAR 2 B iE ODUHE A If £ > 160
mmHg) %# &KL, CHADS; 2 2 71O & MTE & 13 %E

BPRRLIEITHEIRENTH L. bIvbhus,
DR iids L- Bt o bustEsE (wv7 79 ) ffi
B GEODEMEER 2 &) 2B T, HIMEPHE
R 2 HEERERRTFIE, 2% (OR 351), 7AYE
U rOPEH (OR 3.38) kW TEILE (OR 274) T
o7,

PUAESEMAHBIC BT, BT, &%\
Y b a = VIR IS 5 2 5 IOV TIE, b
A% ® Cilostazol Stroke Prevention Study 2
(CSPS 2) WF 32 @ ¥ 7 fi# Hr* %, Bleeding with
Antithrombotic Therapy (BAT) HF7E (L4 H
F 72 OB R B O 72O P/ IMIEEE 721k v T 7
U v &2 4,009 B %2 3R & U 724 ki 1) & A
ZE)ETRENT WS, CSPS 2 W78 Cid, I 2R
WD 26720 % Ay = VHEIREL T A ¥
BARICIEREI AT L, 7 A & HARE O
1 E 140 mmHg BL_E o B C i 1 A 34 i 46 7] 12
H-72 (OR 144, 95%CI 092~225)*. BAT Hi3e T

W, PUIMARSEFR R o M A BEIE P L O S &
B L, BERIMEL D, BHboFmE, B
LI OREZZREOIMETEDOEENEHETH - 72
(Fig.5)*. F72, ZBEHABIEREE (ROC) iz H v
ToIRAT 2 HEHZENBIMSERED # v b % 7 ili1X 130/81
mmHg Tdh - 72% b OWEIZLEMEI Tl Ww
BldEFh Ty, FERBECEMB 25 s L
72 J'-RHYTHM Registry O 7T Cld, & IMFE (BE
T 2 &) 3, DRSO % &0 7258k
K2 di % b KIS 3 2 B R EHREFTh-
7z (HR 152, 95%CI 1.056~221). —7, ZERREINE
43T, WIS KIMY 27 o LA %
Ab‘f AN MEEMED 4 55460T, ks (X
FEHAIME =136 mmHg) OBET, KHILAHE ZISHZH
TH-72 (OR 161, 95%CI 1.02~253) (Fig.3). *
7o, BHFEWNMILE, BM/MOCEO R 2 & & HAS
BLED A 2 7 ORI HF CTHEEHE S, I PIIE =
136 mmHg O THEIZEK TH - 72 (0OR 455, 95%
CI 1.89~1096)" Z&HFEMEIKE B L 52T
WZRWZ EE, BATHWIZEE @3 525K TH 5.
Fushimi AF Registry @Y% 7> T, BEkREIE
TdHh - THPHEMME 150 mmHg DL Eoa > ba—
VARBICIE, K, 3B X O EE R O FIE DS
HEIZERTHY, BIFICay ba— L EnEITE
HCRBMES WL IR, XY MRIIFA%STH -



HEEKESE 2019; 15(1)

17

a Stroke/SE b Ischemic stroke
Log rank; p=0.043 Log rank; p=0.23
? HTN-HBP v&. non-HTMN, HR: 1.74({1.08-2.72) g- HTMN-HBP v&. nan-HTN, HR: 1.53 (0.83-2 68)
—_— HTN-LEP v&. non-HTN; HR: 1,11 (0.82-1.50) —_ 8% | HTN-LEP vs. non-HTN; HR: 1,29 (0,91-1.85)
£ £
8 10% - s HTN-LBP
HTN-HBP o HTN-HBP
g HTN-LBP g 6% -
H
£ £ 4y
- o -
ﬁ 5% | non-HTN i non-HTN
o o
2% -
0% . : , , 0% , : : ,
0 365 730 1005 1460 0 365 730 1005 1460
days days
number at risk number at risk
non-HTN 1.409 1.226 920 638 272 non-HTN 1,409 1,233 929 644 277
HTM-LBP 1,983 1,720 1.282 907 397 HTN-LBF 1,983 1.725 1,288 914 400
HTN-HBP 35 262 183 120 48 HTN-HBP 305 266 188 123 &1
c Hemorrhagic stroke d Major bleeding
Log rank; p=0.045 16% 1 Log rank; p=0.000
HTN-HBP vs. non-HTN; HR: 1.95 (0.85-4.10) HTN-HBP vs. nan-HTN; HR: 2.01 (1.21-3.23)
g 4% HTN-LBP vs. non-HTN; HR: 0.76 (0.43-1.37) g HTN-LBP vs. non-HTN; HR: 1.06 {0.75-1.49)
§ 1 £ 12% |
z
£ HTN-HBP HT = HTN-HEP
E e E gy HTN-LBP
g 2% £
E E 4% non-HTN
HTN-LBP
0% , . . ; 0% - . : . .
0 365 730 1085 1460 0 365 730 1095 1460
number at risk days number at risk days
non-HTN 1,409 1,239 945 655 284 non-HTN 1,409 1,228 931 642 275

HTN-LBP 1,983 1,751 1,315 935
HTN-HBF ns 264 ikl 126

413 HTN-LBP 1,983 1,733 1.295 812 400
52 HTN-HBP 305 265 187 121 50

Fig. 4 Kaplan-Meier curves for cumulative event rates in each systolic blood pressure level in patients
with atrial fibrillation (The Fushimi AF Registry)
In 3,713 Japanese patients with atrial fibrillation in the Fushimi AF Registry. Values of blood

pressure were at the time of enrollment.

HR, hazard ratio; CI, confidence interval; HTN-HBP, hypertension with high blood pressure
(systolic blood pressure >150 mmHg); HTN-LBP, hypertension with low blood pressure (systolic
blood pressure<150 mmHg); non-HTN, absence of hypertension.

(Cited from Ishii et al. Am ] Hypertens 30: 1073-1082, 2017)
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Fig. 5 Annual incidence of intracranial hemorrhage in each systolic blood

pressure level (The BAT study)

In 4,009 Japanese patients receiving antithrombotic drugs (antiplatelet
and/or warfarin). Bars indicate 95% confidence interval for BP at the
last clinic visit. BP during follow-up means average BP levels of all
the follow-up measurements except for the levels at entry and at the

last visit.

ICH, intracranial hemorrhage; BP, blood pressure; SBP, systolic blood
pressure; DBP, diastolic blood pressure.
(Cited from Toyoda et al. Stroke 41: 1440-1444, 2010)
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Fig. 6 Kaplan-Meier curves for cumulative event rates of stroke/systemic

embolism in each quartile of mean systolic blood pressure in patients
with non-valvular atrial fibrillation (The SPORTIF III/V)
In 7329 patients with non-valvular atrial fibrillation receiving

ximelagatran or warfarin. Q1 ~ Q4 were quartiles of mean systolic
blood pressure measured at 6.5+ 1.5 times during the studies. Hazard
ratio of Q4 was 1.83 (95% confidence interval 1.22 ~ 2.74).

(Cited from Lip et al: Eur Heart J: 28, 752-759, 2007)
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1.25, 95%CI 1.06~146). IfiEME % #bis$ e LT
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A7 B LTz

(3) ROCKET-AF (Rivaroxaban)®

SOV TIRINE, EIMEREZ 2> be— )V RAF (L
Hi WML <140 mmHg) #f & AR (DG I L =140
mmHg) BT TWA I EPEHMT, avha—
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72 (HR 142, 95%CI 1.03~1.95). KHEMmizxF LTl
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AN BB S AL E =160 mmHg O 6 % 451
% &, MIMHREROFIENEFRTH - 72 (Fig.7)™.

(4) ARISTOTLE (Apixaban)®
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Fig. 7 Kaplan-Meier curves for cumulative event rates of hemorrhagic stroke in each
blood pressure bracket in patients with non-valvular atrial fibrillation (The

ROCKET AF)

In 14,256 patients with non-valvular atrial fibrillation receiving rivaroxaban or

warfarin. Event rate in patients with uncontrolled systolic blood pressure (>160
mmHg) was higher than in the other brackets.
(Cited from Vemulapalli et al. Am Heart J 178: 74-84, 2016)
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