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BACKGROUND
◆ There are several defi nitions of hypertension (HTN) for   
 stratifi cation of the risk of thromboembolic, bleeding, and  
 mortality events in patients with atrial fi brillation (AF).

◆ The broadest defi nition includes a very high proportion 
 (over 70%) of the AF population. 

◆ Uncontrolled HTN is a less frequent characteristic of the AF  
 population than is a history of HTN.

◆ The value of HTN as a risk factor requires precise defi nition.

PURPOSE
◆ To analyse the defi nition for HTN that best predicts    
 thromboembolic/stroke events, major bleeding, and 
 all-cause mortality at 1-year follow-up in patients with 
 newly diagnosed AF. 

METHODS
◆ GARFIELD-AF is an ongoing, international, non-interventional  
 registry of consecutively recruited patients aged ≥18 years  
 with newly diagnosed (≤6 weeks’ duration) non-valvular AF  
 and ≥1 investigator-determined stroke risk factor(s)1.

◆ Unadjusted event rates per 100 patient-years were calculated  
 according to either the severity (at baseline), or history, of  
 HTN. Analyses were also performed in patients with lone  
 HTN at baseline according to CHA2DS2-VASc (ie, with   
 history of hypertension, systolic blood pressure [SBP] 
 >140 mmHg, or diastolic blood pressure >90 mmHg and 
 no other stroke risk factor as defi ned by CHA2DS2-VASc,   
 not counting female gender).

◆ Unadjusted hazard ratios (HRs), 95% confi dence intervals  
 (CIs), chi-squares, and p-values were estimated using a Cox  
 proportional hazards model.

◆ The unadjusted probability of outcomes according to SBP at  
 baseline was estimated by applying a restricted cubic    
 spline transformation to SBP in a proportional hazard Cox  
 regression model.

RESULTS
PATIENT CHARACTERISTICS
◆ 39 898 patients were enrolled in 35 countries from Mar 2010  
 to Sep 2015.

◆ At baseline, excluding patients with missing data, 76.7% of  
 patients had a history of HTN, 28.8% had SBP >140 mmHg,  
 15.4% SBP >150 mmHg, and 7.3% SBP >160 mmHg.   
 Baseline characteristics of these groups are shown in Table 1.

◆ The proportion of patients receiving antihypertensive   
 treatment ranged from 28.2–30.6% (Table 1).

CLINICAL OUTCOMES
Clinical outcomes according to different defi nitions of HTN

◆ Crude incidence rates of clinical outcomes at 1-year follow-up  
 are shown in Table 2.

◆ Unadjusted HRs showed higher risk of stroke/systemic   
 embolism (SE) in patients with a history of HTN than in   
 those without a history (Figure 1).

◆ Both stroke/SE and major bleed rates tended to increase   
 with the severity of uncontrolled HTN.

◆ History of HTN had no association with all-cause mortality.  
 Patients with elevated SBP between 140–150 mmHg    
 appeared to have a lower risk of dying.

◆ The HTN defi nitions signifi cantly associated with stroke/SE  
 were history of HTN, SBP >150 mmHg, and SBP >160 mmHg  
 (Table 3).

◆ For major bleeding, there was a signifi cant association with  
 SBP >150 mmHg and SBP >160 mmHg.

◆ All-cause mortality was signifi cantly associated with SBP   
 >140 mmHg and SBP >150 mmHg.

Impact of lone HTN on clinical outcomes

◆ Incidence event rates during 1-year follow-up (per 100   
 person-years [95% CI]) in patients with lone HTN (as a sole  
 risk factor for stroke, n=4545) and CHA2DS2-VASc 0 patients  
 (n=1579) (not counting female gender as 1 point in either  
 group) were: stroke/SE, 0.51 (0.33; 0.77) vs 0.34 (0.14; 0.81);  
 major bleeding, 0.30 (0.17; 0.51) vs 0.27 (0.10; 0.72); 
 all-cause mortality, 0.80 (0.58; 1.12) vs 1.28 (0.82; 2.01).

◆ Unadjusted HRs (95% CIs) for adverse outcomes in patients   
 with lone HTN vs CHA2DS2-VASc 0 patients showed that their  
 risks were similar: stroke/SE, 1.02 (0.33; 3.16); major bleeding,  
 0.59 (0.17; 2.02); all-cause mortality, 0.57 (0.29; 1.14).

Figure 2. Unadjusted estimated probability of 
stroke/systemic embolism at 1-year follow-up 
according to systolic blood pressure at baseline 

Figure 3. Unadjusted estimated probability of 
major bleeding at 1-year follow-up according to 
systolic blood pressure at baseline

Figure 4. Unadjusted estimated probability of 
all-cause mortality at 1-year follow-up according to 
systolic blood pressure at baseline 

Figure 1. Unadjusted hazard ratios for 1-year outcomes 
according to different defi nitions of hypertension
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CONCLUSIONS
◆ In GARFIELD-AF, the majority of patients with newly   
 diagnosed AF have a history of HTN.

◆ This history confers a higher risk of stroke/SE than   
 observed in those without a HTN history.

◆ Although the exact cut point varied, uncontrolled SBP  
 was a stronger predictor of bleeding and mortality than  
 was a history of HTN. It was also signifi cantly associated  
 with stroke/SE.

CLINICAL IMPLICATIONS
◆ A history of hypertension, although very common in   
 patients with AF, is associated with an increased risk of  
 stroke/SE and should not be ignored in the risk    
 assessment of patients with AF.

◆ Higher stroke/SE/major bleeding in patients with    
 uncontrolled hypertension implies that blood pressure  
 control should be an essential part of antithrombotic   
 management in patients with AF.

Table 1. Baseline patient characteristics and use 
of hypertension medication according to different 
hypertension defi nitions

History of 
HTN

(n=30 544)

SBP >140 
mmHg

(n=10 771)

SBP >150 
mmHg

(n=5762)

SBP >160 
mmHg

(n=2738)
Age at diagnosis, 
years, median (IQR)

71.0 
(64.0 to 78.0)

72.0 
(64.0 to 79.0)

72.0 
(64.0 to 79.0)

72.0 
(64.0 to 79.0)

Women, % 46.1 47.5 49.4 51.7

Medical history, %

    CAD 22.8 19.4 19.5 20.3

    NYHA class III/ 
 IV CHF

31.5 34.9 36.7 35.5

    Stroke/TIA 12.0 12.5 13.0 13.9

 Hyperchol-  
 esterolaemia

46.2 43.0 43.2 44.1

    Diabetes   
 mellitus

24.3 23.6 24.5 23.7

    Moderate-to- 
 severe CKD

11.3 10.4 11.0 10.9

    History of   
 bleeding

2.7 2.4 2.5 2.2

CHA2DS2-VASc, 
mean (SD)

3.5 (1.5) 3.4 (1.5) 3.5 (1.5) 3.6 (1.5)

On hypertension 
medication, %

30.6 28.2 29.1 30.2

CAD, coronary artery disease; CHF, congestive heart failure; CKD, chronic 
kidney disease; HTN, hypertension; IQR, interquartile range; NYHA, New York 
Heart Association; SBP, systolic blood pressure; SD, standard deviation; 
TIA, transient ischaemic attack.

Table 2. Incidence event rates during 1-year follow-
up according to presence or absence of hypertension

N (%)

Crude event rate, 
per 100 person-years (95% CI)

Stroke/SE
Major 

bleeding
All-cause
mortality

All patients
39 809 
(100)

1.43 
(1.32; 1.56)

0.87 
(0.78; 0.97)

4.25 
(4.05; 4.46)

History of HTN
30 544 
(76.7)

1.52 
(1.38; 1.67)

0.89 
(0.79; 1.01)

4.24 
(4.01; 4.49)

No history of HTN
9265 
(23.3)

1.15 
(0.94; 1.40)

0.79 
(0.62; 1.00)

4.27 
(3.85; 4.72)

SBP ≤140 mmHg*
26 610 
(71.2)

1.42 
(1.28; 1.58)

0.84 
(0.73; 0.96)

4.55 
(4.29; 4.82)

SBP >140 mmHg*
10 771 
(28.8)

1.56 
(1.34; 1.82)

0.92 
(0.75; 1.13)

3.63 
(3.28; 4.01)

SBP >150 mmHg*
5762 
(15.4)

1.80 
(1.48; 2.20)

1.10 
(0.85; 1.42)

3.65 
(3.17; 4.19)

SBP >160 mmHg*
2738 
(7.3)

1.94 
(1.47; 2.56)

1.28 
(0.91; 1.79)

4.23 
(3.51; 5.10)

*Expressed as a percentage of patients with blood pressure measurements at 
baseline (ie, 37 381 patients or 93.7% of overall population).

HTN, hypertension; SBP, systolic blood pressure; SE, systemic embolism.

Table 3. Association between different hypertension 
defi nitions and 1-year outcomes

Outcome Hypertension defi nition Chi-square P-value

Stroke/SE History of hypertension 6.41 0.0113

 SBP >140 mmHg 1.01 0.3159

 SBP >150 mmHg 5.14 0.0234

 SBP >160 mmHg 4.37 0.0367

Major bleed History of hypertension 0.90 0.3420

 SBP >140 mmHg 0.55 0.4598

 SBP >150 mmHg 4.16 0.0415

 SBP >160 mmHg 5.42 0.0199

All-cause mortality History of hypertension 0.01 0.9417

 SBP >140 mmHg 14.21 0.0002

 SBP >150 mmHg 6.01 0.0142

 SBP >160 mmHg 0.02 0.9012

SBP, systolic blood pressure; SE, systemic embolism.

Clinical outcomes according to SBP overall

◆ The risk of stroke/SE decreased with increasing SBP, up to  
 approximately 110 mmHg, and then rose with further   
 increases in SBP (Figure 2).

◆ The risk of major bleeding appeared to increase linearly with  
 increasing SBP (Figure 3).

◆ The risk of all-cause mortality declined as SBP increased, up to  
 approximately 150 mmHg, and then slightly increased (Figure 4).

Systolic blood pressure (mmHg)

Es
tim

at
ed

 p
ro

ba
bi

lit
y 

of
 

st
ro

ke
/s

ys
te

m
ic

 e
m

bo
lis

m
 

at
 1

 y
ea

r 
x 

10
0

Es
tim

at
ed

 p
ro

ba
bi

lit
y 

of
 

m
aj

or
 b

le
ed

in
g

at
 1

 y
ea

r 
x 

10
0

Es
tim

at
ed

 p
ro

ba
bi

lit
y 

of
 

al
l-c

au
se

 m
or

ta
lit

y
at

 1
 y

ea
r 

x 
10

0

0

2

4

75 100 125 150 175 200

Systolic blood pressure (mmHg)

0

2

4

75 100 125 150 175 200

Systolic blood pressure (mmHg)

0

10

15

5

20

75 100 125 150 175 200

History of 
HTN vs 

no history

SBP >140 
mmHg vs 

≤140 mmHg

SBP >150 
mmHg vs 

≤150 mmHg

SBP >160 
mmHg vs 

≤160 mmHg

U
na

dj
us

te
d 

ha
za

rd
 r

at
io

0.5

1

1.5

2
2.5

3
3.5  All-cause mortality     Stroke/SE    Major bleed

HTN, hypertension; SBP, systolic blood pressure; SE, systemic embolism.


