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Factors Associated with Nonachievement of Target Blood Pressure in
Patients on Antithrombotic Therapy: A Real-World Study
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Abstract:
Introduction: The current guidelines for managing hypertension recommend strict blood pressure (BP) control to prevent
bleeding complications in patients with hypertension on antithrombotic therapy. However, the target BP value of <130/80
mmHg is achieved in a small proportion of these patients. This study aimed to examine the factors associated with nona-
chievement of target BP value (≥130/80 mmHg) in patients on antithrombotic therapy.
Methods: This retrospective study was conducted at an outpatient clinic in 2018. Clinical parameters were obtained from
the center’s electronic medical database. Office BP was measured once in the sitting position. A target BP value of <130/80
mmHg was defined according to the Japanese Society of Hypertension Guidelines for the Management of Hypertension
2019.
Results: Of the 26,803 outpatients who had scheduled visits during this time, 2,427 received antithrombotic therapy. Pa-
tients with chronic kidney disease stage 5 or on hemodialysis and those with missing data on body mass index were excluded
from the study; eventually, 2,201 outpatients met the inclusion criteria. BP values of <140/90 mmHg were observed in
59.2% of these outpatients; however, only 30.6% displayed the target BP value of <130/80 mmHg. Univariate and multi-
variate logistic regression analyses indicated that male gender and obesity significantly correlated with nonachievement of
the target BP (≥130/80 mmHg). However, heart failure and ischemic heart disease were negatively but significantly related
to nonachievement of the target BP.
Conclusions: The target BP value was achieved in only a small proportion of the patients treated with antithrombotic
drugs. In patients on antithrombotic therapy, obesity appeared to be a modifiable risk factor, whereas cardiovascular comor-
bidities, such as heart failure, were negative factors contributing to nonachievement of the target BP.
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Introduction

Although antithrombotic therapy is widely prescribed for the
secondary prevention of ischemic stroke, ischemic heart dis-
ease, and other cardiovascular diseases, it has been associated
with a modest increase in hemorrhagic complications (1), (2), (3).
Observational studies (4), (5), (6), (7), post hoc analyses of random-
ized clinical trials (RCTs) (8), (9), (10), and phase III clinical trials of
non-vitamin K antagonist oral anticoagulants (11), (12) have dem-
onstrated a strong association between blood pressure (BP)
levels and the hemorrhagic complications of antithrombotic
therapy. However, the target BP value to prevent the hemor-
rhagic complications of antithrombotic therapy remains to be

determined.
Among the recently updated major hypertension guide-

lines (13), (14), (15), the Japanese Society of Hypertension Guide-
lines for the Management of Hypertension 2019 (JSH 2019)
recommend that BP should be carefully controlled in patients
with hypertension on antithrombotic therapy, with a target
BP value of <130/80 mmHg, despite the insufficient evidence
for target BP values that prevent bleeding complications dur-
ing antithrombotic therapy (15). We recently demonstrated that
most patients with hypertension on antithrombotic therapy in
real-world practice exhibit a BP value of <140/90 mmHg,
while the target BP value of <130/80 mmHg is achieved only
in a small proportion of these patients (16). However, other pre-
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vious studies on the association between BP and the hemor-
rhagic complications of antithrombotic therapy have included
not only patients with hypertension but also those with-
out (4), (5), (6), (7), (8), (9), (10), (11), (12), (17), (18). Accordingly, this study aimed
to investigate the attainment status of target BP (130/80
mmHg) and the factors associated with nonachievement of
target BP in patients receiving antithrombotic therapy in real-
world practice.

Materials and Methods

This study was designed in accordance with the principles of
the Declaration of Helsinki and was approved by the human
research ethics committee of Keiaikai (Approval No.
2021001). Because this was a retrospective study, written in-
formed consent could not be obtained from each patient.
However, according to the Ethical Guidelines for Clinical Re-
search issued by The Japanese Ministry of Health, Labour and
Welfare, all relevant details regarding the objectives and proce-
dure of this study were published on the official homepage of
the authors’ hospital to allow patients to refuse participation
in the study if they so wished.

Patients
Clinical data from outpatients attending the Keiaikai Chibana
Clinic between January 1, 2018 and December 31, 2018 were
obtained from the center’s electronic medical database. Pa-
tients who met the following criteria were recruited: (1) age of
≥20 years, (2) at least one regular scheduled visit to the clinic,
(3) at least 1 month of regular follow-up, and (4) an office BP
measurement. Those with chronic kidney disease (CKD) stage
5, on hemodialysis, and with missing data on the body mass
index (BMI) were excluded from the study.

Data extraction
The extracted data included age, gender, office BP, height,
body weight, BMI, cardiovascular risk factors, past history of
cardiovascular disease, comorbidities, prescriptions, and rou-
tine laboratory tests. Office BP was measured once in the sit-
ting position using an aneroid or electric automatic sphyg-
momanometer at the first scheduled visit. Hypertension was
defined as systolic BP (SBP) of ≥140 mmHg, diastolic BP
(DBP) of ≥90 mmHg, or ongoing treatment with antihyper-
tensive drugs. The office BP value was classified according to
the JSH 2019 guidelines as follows: normal BP, SBP of <120
mmHg and DBP of <80 mmHg; high-normal BP, SBP of
120-129 mmHg and DBP of <80 mmHg; elevated BP, SBP of
130-139 mmHg and/or DBP of 80-89 mmHg; grade I hyper-
tension, SBP of 140-159 mmHg and/or DBP of 90-99
mmHg; grade II hypertension, SBP of 160-179 mmHg and/or
DBP of 100-109 mmHg; and grade III hypertension, SBP of
≥180 mmHg and/or DBP of ≥110 mmHg (15). Obesity was
defined as BMI of ≥25 kg/m2; diabetes mellitus as fasting
blood glucose (BG) of ≥126 mg/dL, casual BG of ≥200

mg/dL, hemoglobin A1c of ≥6.5%, or using antidiabetic
drugs; dyslipidemia as low-density lipoprotein cholesterol of
≥140 mg/dL, triglycerides of ≥150 mg/dL, high-density lip-
oprotein cholesterol of <40 mg/dL, or using antilipidemic
drugs; and CKD as an estimated glomerular filtration rate of
<60 mL/min/1.73 m2 or proteinuria by urine dipstick test
(≥1+). Atrial fibrillation (AF) was recorded if documented
any time on 12-lead electrocardiograms or Holter monitors.
The definitions were taken from the International Statistical
Classification of Diseases and Related Health Problems 10th

revision (ICD-10) codes as follows: hypertension (I10-I15),
diabetes mellitus (E10-E14), dyslipidemia (E78), cerebrovas-
cular disease (I60-I69), ischemic heart disease (I20-I25), heart
failure (I50), CKD (N18), and AF (I48).

Diagnoses of cerebrovascular disease, ischemic heart dis-
ease, and heart failure were also extracted from the database.
Cardiovascular risk was then categorized according to the JSH
2019 guidelines as follows: category I, patients without any
factors affecting the prognosis other than BP; category II, hav-
ing at least one factor except age of ≥65 years, male gender,
dyslipidemia, and current smoking; category III, having at
least one factor other than a history of cardiovascular diseases,
nonvalvular AF, diabetes mellitus, and proteinuria positive
CKD, or ≥3 of the category II risk factors (15).

Outcomes
The primary outcomes of interest were the rate of attainment
of the target BP value of <130/80 mmHg and factors associat-
ed with nonachievement of target BP in patients on antith-
rombotic therapy. The secondary outcomes were the status of
BP distribution and cardiovascular risk categorization in this
population.

Statistical analysis
Continuous variables are expressed as mean ± standard devia-
tion. Categorical variables are presented as frequencies and
percentages. Categorical variables were analyzed using Chi-
square test. The odds ratios (ORs) for nonachievement of tar-
get BP were calculated using univariate and multivariate logis-
tic regression analyses. The explanatory variables for the multi-
variate analysis were also adopted from well-known cardiovas-
cular risk factors and comorbidities, such as cerebrovascular
disease, ischemic heart disease, heart failure, CKD, and AF.
Additionally, the ORs for nonachievement of target BP were
also calculated in patients with or without AF. Antihyperten-
sive drug use was not included as an explanatory variable in
the multivariate analysis to avoid multicollinearity. We used
JMP version 13.0.0 (SAS Institute, Cary, NC, USA) for statis-
tical analysis. Two-sided p-values of <0.05 were considered
statistically significant.
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Results

Clinical characteristics
Of the 26,803 screened subjects, 2,427 received antithrombot-
ic therapy. Following the exclusion of outpatients with CKD
stage 5 (n = 17), patients on hemodialysis (n = 12), and pa-
tients with missing data on BMI (n = 197), the remaining
2,201 patients met the inclusion criteria. Table 1 shows the
demographic characteristics, prevalence of comorbidities,
classes of antihypertensive drugs, and classes of antithrombot-
ic drugs for all patients. Most patients had complications of
hypertension, dyslipidemia, and obesity. Furthermore, the ma-

jority of patients were on antihypertensive therapy, with the
most frequently prescribed drugs being calcium channel
blockers, followed by angiotensin II receptor blockers, and
then beta-blockers. The most commonly prescribed antith-
rombotic agents were acetylsalicylic acid, followed by P2Y12
receptor inhibitors, and then warfarin.

BP distribution, status of BP control, and
cardiovascular risk profile
Figure 1 shows the distribution of the BP in this population.
As illustrated, 16.5%, 14.0%, 30.3%, 29.9%, 8.0%, and 1.1%
had normal BP, high-normal BP, elevated BP, grade I hyper-

Table 1. Clinical Characteristics of Patients on Antithrombotic Therapy.

Clinical parameters Mean ± SD, percentage, or number

Number 2201

Age (years) 74.1 ± 11.1

Male gender (%) 59.5

SBP (mmHg) 134.9 ± 17.1

DBP (mmHg) 74.1 ± 12.9

BMI (kg/m2) 25.7 ± 4.3

eGFR (mL/min/1.73 m2) 66.3 ± 22.0

Obesity (%) 56.2

Hypertension (%) 85.2

Diabetes mellitus (%) 47.8

Dyslipidemia (%) 71.5

Cerebrovascular disease (%) 46.0

Ischemic heart disease (%) 38.0

Heart failure (%) 19.4

Atrial fibrillation (%) 17.3

Chronic kidney disease (%) 43.8

Antihypertensive therapy (%) 79.7

　ACE inhibitor (%) 14.4

　ARB (%) 41.9

　CCB (%) 52.2

　Beta-blocker (%) 21.7

　Diuretics (%) 16.5

Antithrombotic therapy (%) 100

　Acetylsalicylic acid (%) 68.1

　P2Y12 receptor inhibitor (%) 18.0

　PDE-III inhibitor (%) 5.7

　Warfarin (%) 13.3

　Direct factor Xa inhibitor (%) 6.5

　Direct thrombin inhibitor (%) 2.8

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; BMI, body mass index; CCB, calcium channel blocker; DBP, diastolic blood
pressure; eGFR, estimated glomerular filtration rate; PDE, phosphodiesterase; SBP, systolic blood pressure; SD, standard deviation
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tension, grade II hypertension, and grade III hypertension, re-
spectively. A BP value of <140/90 mmHg was attained in
59.2% of this population, and only 30.6% of the participants
displayed the target BP value of <130/80 mmHg. Table 2
shows the achievement rates of the target BP value of <130/80
mmHg and the clinical characteristics in patients on antith-
rombotic therapy. The achievement rates of the target BP of
patients of the male gender, obese, and dyslipidemia were sig-
nificantly lower than those of patients of the female gender,
nonobese, and without dyslipidemia, respectively. Meanwhile,
the achievement rates of the target BP of patients of the age of
≥75 years, with heart failure, and with ischemic heart disease
were significantly higher than those of patients of the age of
<75 years, without heart failure, and with nonischemic heart
disease, respectively. The cardiovascular risk status according
to the JSH 2019 (15) revealed that 0.2%, 5.2%, and 94.6% of the
patients on antithrombotic therapy were in risk categories 1,
2, and 3, respectively.

The JSH 2019 proposes that BP control with a target SBP
of <130 mmHg should be performed in patients with AF (15).
Therefore, we conducted a subgroup analysis of the status of
BP control in 381 patients with AF as a complication. A mean
SBP of 131.0 ± 18.5 mmHg and a mean DBP of 76.0 ± 14.0
mmHg were observed in patients with AF on antithrombotic
therapy, of whom 42.8% achieved a target SBP value of <130
mmHg.

Factors associated with nonachievement of
target BP
Univariate logistic regression models indicated that male gen-
der (OR = 1.283, 95% confidence interval [CI] = 1.068-1.541,
P = 0.008), obesity (OR = 1.699, 95% CI = 1.416-2.041, P <
0.001), and dyslipidemia (OR = 1.221, 95% CI = 1.000-1.487,

P = 0.049) were positively associated with nonachievement of
the target BP (≥130/80 mmHg) in patients on antithrom-
botic therapy. Heart failure (OR = 0.500, 95% CI =
0.402-0.622, P < 0.001), ischemic heart disease (OR = 0.803,
95% CI = 0.667-0.967, P = 0.021), and age of ≥75 years (OR
= 0.818, 95% CI = 0.681-0.982, P = 0.031) were negatively as-
sociated with nonachievement of the target BP (Table 3).
Multivariate logistic regression models also demonstrated that
male gender (OR = 1.263, 95% CI = 1.035-1.542, P = 0.022)
and obesity (OR = 1.703, 95% CI = 1.399-2.075, P < 0.001)
were positively associated with nonachievement of the target
BP (≥130/80 mmHg) in patients on antithrombotic therapy.
However, heart failure (OR = 0.493, 95% CI = 0.385-0.631, P
< 0.001), ischemic heart disease (OR = 0.737, 95% CI =
0.587-0.927, P = 0.009), and cerebrovascular disease (OR =
0.748, 95% CI = 0.600-0.932, P = 0.010) were negatively asso-
ciated with nonachievement of the target BP (Table 3). Addi-
tionally, we conducted logistic regression analyses of factors
associated with nonachievement of target BP in patients with
and without AF. In patients with AF, univariate and multi-
variate logistic regression models demonstrated that obesity
was positively associated with nonachievement of the target
BP, whereas heart failure was negatively associated with nona-
chievement of the target BP (Table 4). In patients without
AF, univariate and multivariate logistic regression models also
demonstrated that obesity was positively associated with non-
achievement of the target BP, whereas heart failure and ische-
mic heart disease were negatively associated with nonachieve-
ment of the target BP (Table 5).

Discussion

In this study, most patients on antithrombotic therapy ach-

Figure 1. Blood pressure distribution in patients on antithrombotic therapy
Blood pressure distribution was described according to the JSH 2019 guidelines. In this population, 16.5%, 14.0%, 30.3%, 29.9%,
8.0%, and 1.1% had normal BP, high-normal BP, elevated BP, grade I hypertension, grade II hypertension, and grade III hyperten-
sion, respectively.
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ieved a BP value of <140/90 mmHg, while only approximate-
ly 30% of them attained the target BP value of <130/80
mmHg. Univariate and multivariate logistic regression model-
ing suggested that in patients on antithrombotic therapy, obe-
sity is a modifiable risk factor, whereas comorbidities with car-
diovascular diseases, such as heart failure, are negative factors
contributing to nonachievement of the target BP.

Although antithrombotic therapy is widely used for the
secondary prevention of ischemic stroke, ischemic heart dis-
ease, and other cardiovascular diseases and oral anticoagulants
have been prescribed to prevent cardiogenic embolism and
deep venous thrombosis (1), (2), (3), antithrombotic therapy is as-

sociated with a modest increase in hemorrhagic complications,
especially intracranial hemorrhage (1), (2), (3). The Perindopril Pro-
tection Against Recurrent Stroke Study involving patients on
antithrombotic therapy demonstrated that antihypertensive
drug treatment decreased the mean BP and that the antihyper-
tensive drug group had a 46% lower incidence of intracranial
hemorrhage than the placebo group (8). The Bleeding with An-
tithrombotic Therapy study found a significant positive corre-
lation between on-treatment BP and the incidence of intracra-
nial hemorrhage, with a cutoff BP value of 130/81 mmHg
predicting the onset of intracranial hemorrhage (4). In the Sec-
ondary Prevention of Small Subcortical Strokes trial, which

Table 2. Achievement Rates of Target Blood Pressure Value of <130/80 mmHg in Patients on Antithrombotic Therapy.

Variable Achievement of the target blood pressure value

Yes, n (%) No, n (%) P-value

Age 0.031

　<75 years 279 (28.2) 709 (71.8)

　≥75 years 394 (32.5) 819 (67.5)

Gender 0.008

　Male 372 (28.4) 937 (71.6)

　Female 301 (33.7) 591 (66.3)

Obesity <0.001

　Yes 317 (25.6) 920 (74.4)

　No 356 (36.9) 608 (63.1)

Diabetes mellitus 0.783

　Yes 319 (30.3) 734 (69.7)

　No 354 (30.8) 794 (69.2)

Dyslipidemia 0.049

　Yes 462 (29.4) 1112 (70.7)

　No 211 (33.7) 416 (66.4)

Cerebrovascular disease 0.693

　Yes 314 (31.0) 699 (69.0)

　No 359 (30.2) 829 (69.8)

Ischemic heart disease 0.021

　Yes 280 (33.5) 556 (66.5)

　No 393 (28.8) 972 (71.2)

Heart failure <0.001

　Yes 184 (43.2) 242 (56.8)

　No 489 (27.6) 1286 (72.5)

Atrial fibrillation 0.163

　Yes 128 (33.6) 253 (66.4)

　No 545 (30.0) 1275 (70.1)

Chronic kidney disease

　Yes 300 (31.2) 663 (68.9) 0.605

　No 373 (30.1) 865 (69.9)
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compared patients with lacunar infarction who received aspir-
in alone with those on dual antiplatelet therapy, the rate of in-
tracerebral hemorrhage in patients with a target SBP value of
<130 mmHg was significantly reduced by 67% compared with
that in patients with a target SBP value of 130-149 mmHg (9).
The JSH 2019 guidelines state that BP control should be more
carefully evaluated in patients with hypertension on antith-
rombotic therapy with a target BP value of <130/80 mmHg,
despite the insufficient evidence for target BP values that pre-
vent bleeding complications during antithrombotic thera-
py (15). We recently demonstrated a target BP value of <130/80
mmHg in 31.1% of patients with hypertension on antithrom-
botic therapy (16), a low rate of achieving the target BP. Other
previous investigations on the association between BP and the
hemorrhagic complications of antithrombotic therapy in-

volved not only patients with hypertension but also those
without (4), (5), (6), (7), (8), (9), (10), (11), (12), (17), (18). In this present study, we
extended the inclusion criteria of our previous study and in-
vestigated the status of BP control and its correlates in patients
on antithrombotic therapy. We confirmed that the rate of BP
< 130/80 mmHg has remained low and found that more than
90% of the patients were in cardiovascular risk category 3 of
JSH 2019. Thus, this population requires stricter BP control.
Furthermore, comorbidity with obesity is a modifiable factor
associated with nonachievement of target BP. Regarding the
BP-lowering effects of weight reduction, it has been estimated
that a weight loss of 1.0 kg lowers both SBP and DBP by ap-
proximately 1.0 mmHg (19), and a meta-analysis reported a sig-
nificant reduction in BP following a weight loss of 4 kg (20).

Hypertension is the most important modifiable risk factor

Table 3. Logistic Regression Model of Factors Associated with Nonachievement of Target Blood Pressure Control (≥130/80
mmHg) in Patients on Antithrombotic Therapy.

Univariate model Multivariate model

Variable Odds ratio 95% CI P-value Odds ratio 95% CI P-value

Age, ≥75 years 0.818 0.681-0.982 0.031 0.953 0.774-1.174 0.651

Male gender 1.283 1.068-1.541 0.008 1.263 1.035-1.542 0.022

Obesity 1.699 1.416-2.041 <0.001 1.703 1.399-2.075 <0.001

Diabetes mellitus 1.026 0.856-1.230 0.783 0.917 0.751-1.121 0.398

Dyslipidemia 1.221 1.000-1.487 0.049 1.241 0.987-1.558 0.064

Cerebrovascular disease 0.964 0.803-1.156 0.693 0.748 0.600-0.932 0.010

Ischemic heart disease 0.803 0.667-0.967 0.021 0.737 0.587-0.927 0.009

Heart failure 0.500 0.402-0.622 <0.001 0.493 0.385-0.631 <0.001

Atrial fibrillation 0.845 0.669-1.071 0.163 0.916 0.696-1.208 0.531

eGFR (mL/min/1.73 m2) 1.004 1.000-1.008 0.081 1.002 0.997-1.007 0.400

Abbreviations: CI, confidence interval; eGFR, estimated glomerular filtration rate

Table 4. Logistic Regression Model of Factors Associated with Nonachievement of Target Blood Pressure Control (≥130/80
mmHg) in Patients with Atrial Fibrillation on Antithrombotic Therapy.

Univariate model Multivariate model

Variable Odds ratio 95% CI P-value Odds ratio 95% CI P-value

Age, ≥75 years 0.795 0.515-1.221 0.296 0.947 0.568-1.578 0.835

Male gender 1.593 1.035-2.455 0.034 1.462 0.914-2.341 0.113

Obesity 1.959 1.268-3.027 0.002 2.050 1.278-3.301 0.003

Diabetes mellitus 1.221 0.792-1.896 0.367 0.909 0.557-1.485 0.703

Dyslipidemia 1.359 0.888-2.087 0.158 1.433 0.862-2.397 0.165

Cerebrovascular disease 0.727 0.442-1.207 0.215 0.643 0.373-1.112 0.114

Ischemic heart disease 0.884 0.550-1.433 0.612 0.873 0.502-1.531 0.634

Heart failure 0.446 0.288-0.688 <0.001 0.419 0.257-0.676 <0.001

eGFR (mL/min/1.73 m2) 1.002 0.991-1.013 0.752 0.997 0.985-1.009 0.613

Abbreviations: CI, confidence interval; eGFR, estimated glomerular filtration rate
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for the development of cardiovascular diseases such as heart
failure (21), (22). RCTs have demonstrated that the management
of hypertension reduces the risk of heart failure by ~50% (23), (24).
However, not only higher BP but also lower BP were associat-
ed with higher mortality in patients with heart failure (25), (26).
Thus, the effect of optimal BP levels on the prognosis of pa-
tients with heart failure remains unclear. No target BP levels
have yet been recommended to adjust the dose of the neuro-
hormonal blockade, including angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers, beta-blockers,
and/or mineralocorticoid receptor blockers (27), (28). In RCTs,
the use of the maximal tolerable dose is recommended irre-
spective of BP values. Additionally, lower SBP could be associ-
ated with a reduced stroke volume in patients with heart fail-
ure. In this study, univariate and multivariate logistic analyses
indicated that heart failure was negatively but significantly as-
sociated with nonachievement of the target BP. The use of
neurohormonal blockade of patients with heart failure was
higher than that of patients without heart failure (data not
shown). These may affect the association between the attain-
ment of the target BP value of <130/80 mmHg and heart fail-
ure in this population.

A meta-analysis by the Blood Pressure Lowering Treat-
ment Trialists’ Collaboration has shown that antihypertensive
treatment reduces coronary artery disease in patients with hy-
pertension, regardless of the type of antihypertensive medica-
tions (29). In a meta-analysis of patients with coronary artery
disease, target SBP value of <130/80 mmHg was related to a
30% reduction in heart failure and a 20% reduction in stroke,
without increasing all-cause mortality or cardiovascular mor-
tality, compared with target SBP value of 136-140 mmHg (30).
Additionally, in a meta-analysis of patients with coronary ar-
tery disease without complications of hypertension, antihyper-
tensive treatment reduced incidence of stroke by 23%, myocar-
dial infarction by 20%, heart failure by 29%, cardiovascular

death by 17%, and all-cause mortality by 13% (31). JSH 2019
recommends an antihypertensive target of <130/80 mmHg
for patients with coronary artery disease (15). In this study, uni-
variate and multivariate logistic analyses also indicated that is-
chemic heart disease was negatively associated with nona-
chievement of the target BP. Although the precise reason(s)
for ischemic heart disease being a negative factor for attaining
the target BP value of <130/80 mmHg remain unclear, the
number of antihypertensive medications of patients with is-
chemic heart disease was higher than that of patients without
ischemic heart disease (data not shown).

In patients with AF on antithrombotic therapy, insuffi-
cient BP control is known to be a major risk factor for hemor-
rhagic complications (4), (5), (6), (7), (8), (9), (10), (11), (12), (15). The Japanese
Rhythm Management Trial for AF demonstrated that the
highest quartile of on-treatment SBP (≥136 mmHg) and
SBP at the end of the follow-up period were reported to be
significantly associated with the incidence of major hemor-
rhage and thromboembolism (6). A recent meta-analysis regard-
ing the BP thresholds for patients with AF on direct oral anti-
coagulant therapy demonstrated that the nadir SBP for cardio-
vascular mortality was 130 mmHg (32). Additionally, worse BP
control during follow-up appeared to be a predictor of higher
risk of stroke and systemic embolism in patients with AF on
antithrombotic therapy (33). In this study, we also demonstrat-
ed that in patients with AF on antithrombotic therapy, obesi-
ty was a positive correlate, whereas heart failure was a negative
correlate of nonachievement of the target BP. Barrios et al. in-
vestigated the BP control rates of anticoagulated patients with
hypertension and AF (34). The target BP values were defined ac-
cording to the 2013 European Society of Hypertension/Euro-
pean Society of Cardiology guidelines (35). The authors report-
ed that more than 75% of patients with hypertension with AF
attained target BP values (34). However, the target BP values of
the 2013 European guidelines (35) were different from those of

Table 5. Logistic Regression Model of Factors Associated with Nonachievement of Target Blood Pressure Control (≥130/80
mmHg) in Patients without Atrial Fibrillation on Antithrombotic Therapy.

Univariate model Multivariate model

Variable Odds ratio 95% CI P-value Odds ratio 95% CI P-value

Age, ≥75 years 0.824 0.672-1.008 0.060 0.945 0.751-1.189 0.631

Male gender 1.224 0.998-1.499 0.052 1.225 0.981-1.528 0.073

Obesity 1.668 1.363-2.042 <0.001 1.638 1.319-2.036 <0.001

Diabetes mellitus 0.978 0.800-1.196 0.830 0.919 0.737-1.145 0.451

Dyslipidemia 1.148 0.909-1.446 0.245 1.174 0.905-1.520 0.224

Cerebrovascular disease 0.971 0.794-1.187 0.774 0.755 0.589-0.966 0.025

Ischemic heart disease 0.773 0.631-0.947 0.013 0.717 0.554-0.927 0.011

Heart failure 0.519 0.399-0.677 <0.001 0.517 0.387-0.691 <0.001

eGFR (mL/min/1.73 m2) 1.004 0.999-1.009 0.099 1.003 0.998-1.008 0.281

Abbreviations: CI, confidence interval; eGFR, estimated glomerular filtration rate
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current guidelines (13), (14), (15). The JSH 2019 proposes that, in
addition to adequate antithrombotic therapy and heart rate
control, BP control with a target SBP of <130 mmHg should
be performed in patients with AF (15). We conducted a sub-
group analysis of the status of BP control in 381 patients with
AF as a complication. Only approximately 40% of them at-
tained the target SBP value of <130 mmHg.

The current study has several limitations. First, this is a
single-center study, which hinders the generalizability of our
findings to the entire population of people on antithrombotic
therapy. Second, this was a retrospective study; therefore, the
results do not prove a causal relationship between BP and the
correlative factors. Third, office BP was measured once for
each patient, and the times and methods of measurement were
not uniform for all patients. Fourth, the choice of the treat-
ment method was left to the discretion of the attending physi-
cian. Finally, the adherence of patients to medication and the
effects of lifestyle modifications or nonpharmacological thera-
py on BP were not considered. Since these limitations may af-
fect the status of BP control and its correlates, careful consid-
eration is needed when comparing the present results to those
of other studies.

Conclusions
In patients on antithrombotic therapy in real-world practice,
only ~30% achieved the target BP value of <130/80 mmHg.
This study also pointed out that in patients on antithrombot-
ic therapy, obesity was a modifiable factor but cardiovascular
comorbidities were negative factors associated with nona-
chievement of the target BP.
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