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AGENDA

• Sex disparities in OAC utilization in patients 
with NVAF

• Gender differences in residual stroke risk and 
major bleeding in NVAF patients treated with 
OAC

• Clinical outcomes (efficacy and safety) in NVAF 
patients according to sex during 
anticoagulation with specific NOACs

NVAF= non valvular atrial fibrillation; OAC= oral anticoagulation



Sex disparities in OAC utilization in 
patients with NVAF

• The prevalence and incidence of AF increase with age and are 
higher in men than in women of all ages, making the lifetime 
risk of developing AF higher in men than in women (1-3) 

• However, women develop AF on average 5 years later and 
have a higher risk of stroke than men with AF (4-5)

• Some studies showed that the risk is higher only in women 
bearing higher risk (CHADS2≥2) (6)

• Also, neurological outcome after stroke in NVAF appears to be 
worse in women vs. men (7)

1. Friberg L, J Intern Med 2013;274:461–468.                          3. Lloyd-Jones DM, Circulation 2004;110:1042–1046
2. Heeringa J, Eur Heart J 2006;27:949–953                            4. Humphries KH, Circulation 2001;103:2370-2365

5. Emdin CA, BMJ 2016;532:h7013  
6. Friberg L,  BMJ 2012;344:e3522 
7. Reid JM, Stroke 2008;39:1090-1095



• Previous studies have shown that OAC 
treatment is underused for stroke prevention in 
AF, particularly in women and in patients above 
80 years of age (1,2)

• An increased use of OAC has been expected 
with the introduction of non–vitamin K oral 
anticoagulants (NOACs), with less need for 
monitoring and fewer drug interactions 
compared with warfarin

1. Humphries KH, Circulation 2001;103:2370-2365
2. Wilke T, Thromb Haemost 2012;107:1053-1065



The sex differences observed in 2011 with fewer women using OAC had disappeared in 
2015, except in women >80 yo and pts with complicated co-morbidities

Loikas D, AJC 2017;120:1302-8



• Between 2011 and 2015, the number of patients with AF in 
Stockholm and their use of OAC treatment increased 
substantially

• The previous sex difference had disappeared, and more patients 
with complicating co-morbidities were treated in 2015 

• These changes occurred following the introduction of NOACs 
and the replacement of CHADS2 by the CHA2DS2-VASc score.

• This is in line with results from other countries (1-3)

• In this study population, the largest improvements over time 
were observed for women 

• Most, but not all, studies performed before NOACs were 
introduced have shown a lower OAC use in women with AF

• This study found no sex difference in the use of OAC during the 
latter part of the study (except in pts >80y in whom women 
were still less treated than men) 1. Barnes GD, Am J Med 2015;128:1300–1305, e1302.

2. Brown JD, Drugs Aging 2016;33:427–436.
3. Weitz JI, Clin Ther 2015;37:2506–2514, e2504.



Possible causes: 

1) the additional point in CHA2DS2-VASc for 
female sex

2) the availability of NOACs and introduction of 
several NOACs

3) the overall increase of OAC use in patients 
with numerous co-morbidities

4) By the media focus on the new drugs and the 
stroke risk of AF



• Regardless of age or the presence of baseline 
comorbidities, women have 35% higher 
chances to be prescribed a lower dabigatran 
dose compared with men, although women 
have higher baseline risk for stroke (1,2)

• Reason? (Fragility??)

1) Tsadok MA, Circ Cardiovasc Qual Outcomes 2015
2) Larsen TB (Danish population) JACC 2013;61:2264-2273



Gender differences in residual stroke risk 
and major bleeding in NVAF patients 

treated with OAC

• Prevalence of AF M>F

• Risk of CVA/SE F>M in nonanticoagulated patients with AF → 
Female gender is an independent risk factor for CVA/SE → 
reflected in CHA2DS2-VASc

• NOAC theoretically provide a more stable anticoagulant effect 
→ Is this pharmacokinetic advantage translates into an 
outcome benefit?

CVA= cerebrovascular accident; SE= systemic embolism



• Aim: to analyze gender differences in the residual risk of 
CVA/SE and major bleeding in  AF patients treated with 
warfarin and NOAC in a pooled sample from randomized trials 
reported in the published literature

Meta-Analysis of Gender Differences in Residual Stroke Risk and 
Major Bleeding in Patients With Nonvalvular AF

Treated With Oral Anticoagulants (Pancholy SB et al. AJC 2014;113:485-490)



Meta-Analysis of Gender Differences in Residual Stroke Risk and 
Major Bleeding in Patients With Nonvalvular AF

Treated With Oral Anticoagulants (Pancholy SB et al. AJC 2014;113:485-490)



Residual risk of CVA/SE is significantly greater in women 
compared to men while on warfarin Tx



No statistically significant difference in the residual risk of 
CVA/SE between men and women treated with NOAC 



No statistically significant difference in the risk of major 
bleeding between men and women treated with warfarin 



Risk of major bleeding in women with AF treated with 
NOAC is significantly less compared to men



1) The results of this meta-analysis indicate that 
women with AF have a significantly greater 
residual risk of CVA/SE when treated using 
warfarin prophylaxis compared with men

• The gender difference disappears when a 
similar analysis is performed on a pooled 
population treated with NOACs found to be 
superior to warfarin in published randomized 
trials



Possible mechanisms: 

1) ORBIT-AF registry have found that despite more 
frequent monitoring, women treated with 
warfarin spend more time outside the 
therapeutic anticoagulation range compared with 
men 

2) Pharmacokinetic and pharmacodynamic 
advantages provided by NOAC resulting in at 
least a more consistent anticoagulant effect, 
hence eliminating the outcome disadvantage 
imparted by subtherapeutic and supra-
therapeutic anticoagulation, in a high-risk cohort 
such as women

ORBIT-AF (Outcomes Registry for Better Informed 
Treatment of Atrial Fibrillation)



• 2) The results indicate that the NOAC agents 
are associated with significantly less major 
bleeding in the female cohort compared with 
male cohort

• Possible mechanism: unclear, although the 
absence of wide fluctuations in anticoagulant 
effect and virtual elimination of extreme spikes 
in anticoagulant effect might be a potential 
mechanism responsible for this difference



• Limitations:

1) clinical heterogeneity among different trial 
populations 

2) fewer number of trials 

3) the results should also not be extrapolated to 
patients with renal impairment receiving lower 
doses of NOAC agents as separate outcome data 
in that cohort were not available



• These observations suggest that women with 
AF, ordinarily at a greater risk of CVA/SE, 
continue to have an outcome disadvantage 
when treated with warfarin prophylaxis, with 
smaller “net clinical benefit” compared with 
men. However, if treated with NOAC agents a
larger net clinical benefit is expected, in view 
of equivalent efficacy in preventing CVA/SE 
and less incidence of major bleeding.



Clinical outcomes (efficacy and safety) in 
NVAF patients according to sex during 
anticoagulation with specific NOACs



• Previous results of the large ARISTOTLE trial suggested that 
efficacy and safety of apixaban when compared with 
warfarin was consistent in both sexes (1)

• According to cohort studies and registries, when compared 
to men, women with CV disease are (2) : 

- older 

- have more RF for stroke 

- more comorbidities 

- worse inflammatory and metabolic profiles 

- poorer rhythm and rate control 

- more severe arrhythmia events

• Thus, difference between sexes might influence the results
ARISTOTLE trial= Apixaban for Reduction in Stroke and Other Thromboembolic 
Events in Atrial Fibrillation
1) Granger  CB, NEJM 2011;365:981-992
2) Michelena HI, Gend Med 2010;7:206-217
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ARISTOTLE: Sex

Vinereanu D, et al. Oral presentation at  AHA; 16-20 November, 2013; Dallas, Texas.

Objective

▪To assess clinical events and the efficacy 

and safety of apixaban compared with 

warfarin according to sex in patients with 

NVAF enrolled in the ARISTOTLE trial 

(using various adjustment models).

NVAF, nonvalvular atrial fibrillation.
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ARISTOTLE: Sex

Vinereanu D, et al. Oral presentation at  AHA; 16-20 November, 2013; Dallas, Texas.

Outcomes by Sex

25

Gold boxes indicate values that are statistically significant. CI, confidence interval; CRNM, clinically relevant nonmajor; CV, 

cardiovascular; HR, hazard ratio; SE, systemic embolism; TTR, time in therapeutic range.

Variable
Rate,

men

Rate,

women

Adjusted HR

(95% CI)

Adjusted

P value

Stroke or SE 1.35 1.57 0.91 (0.74–1.12) 0.3785

All-cause death 3.98 3.26 0.63 (0.55–0.73) <0.0001

CV death 2.09 1.58 0.62 (0.51–0.75) <0.0001

Major bleeding 2.62 2.58 0.86 (0.74–1.01) 0.0660

Major or CRNM bleeding 5.08 4.92 0.89 (0.80–1.00) 0.0493

Study drug discontinuation 12.53 15.31 1.13 (1.05–1.22) 0.0009

▪ The TTR for warfarin was lower in women than in men (63.8% vs 67.2%; 

P<0.0001)
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ARISTOTLE: Sex

Vinereanu D, et al. Oral presentation at  AHA; 16-20 November, 2013; Dallas, Texas.

K-M curves for all-cause mortality in women and men

26
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ARISTOTLE: Sex

Vinereanu D, et al. Oral presentation at  AHA; 16-20 November, 2013; Dallas, Texas.

Major or CRNM Bleeding by Age and Sex

27

Variable Men Women
Adjusted HR

(95% CI)
Pinteraction

Major or CRNM bleeding

<55

55–64

65–74

75–84

85+

2.47

3.21

4.98

7.80

10.48

5.61

3.18

4.31

6.44

6.63

2.23 (1.41–3.55)

0.98 (0.73–1.31)

0.87 (0.72–1.04)

0.83 (0.69–0.99)

0.64 (0.40–1.03)

0.0011

Gold boxes indicate values that are statistically significant. CI, confidence interval; CRNM, clinically relevant nonmajor;  HR, hazard ratio.
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ARISTOTLE: Sex

Vinereanu D, et al. Oral presentation at  AHA; 16-20 November, 2013; Dallas, Texas.

Outcomes by History of Prior Stroke and Sex

28

No prior stroke Prior stroke

Variable Men Women
Adjusted HR

(95% CI)
Men Women

Adjusted HR

(95% CI)

P

interaction

Stroke or SE 0.99 1.32 1.06 (0.83–1.36) 3.02 2.61 0.70 (0.50–0.97) 0.0355

All-cause death 3.78 3.09 0.62 (0.53–0.73) 4.89 3.94 0.66 (0.51–0.86) 0.6675

CV death 2.01 1.37 0.55 (0.44–0.69) 2.46 2.41 0.85 (0.61–1.20) 0.0273

Major or CRNM bleeding 4.79 4.85 0.92 (0.81–1.05) 6.41 5.20 0.79 (0.62–1.00) 0.2452

Study discontinuation 11.91 14.99 1.16 (1.07–1.26) 15.42 16.57 1.02 (0.88–1.17) 0.0874

Gold boxes indicate values that are statistically significant. CI, confidence interval; CRNM, clinically relevant nonmajor; CV, cardiovascular; 

HR, hazard ratio; SE, systemic embolism.
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ARISTOTLE: Sex

Vinereanu D, et al. Oral presentation at  AHA; 16-20 November, 2013; Dallas, Texas.

Rate (%/y) Adjusted 

HR (95% CI) 
PInteractionEndpoint Apixaban Warfarin

Stroke or SE 0.45

Men 1.22 1.49 0.84 (0.66–1.05)

Women 1.35 1.81 0.73 (0.54–0.97)

All-cause death 0.83

Men 3.75 4.22 0.89 (0.78–1.02)

Women 3.11 3.41 0.87 (0.71–1.06)

CV death 0.64

Men 1.99 2.20 0.88 (0.73–1.06)

Women 1.45 1.71 0.81 (0.61–1.08)

Major bleeding 0.06

Men 2.26 2.98 0.76 (0.64–0.9)

Women 1.91 3.29 0.56 (0.44–0.72)

Major or CRNM bleeding 0.48

Men 4.17 6.00 0.69 (0.61–0.79)

Women 3.88 6.03 0.64 (0.53–0.76)

Intracranial bleeding 0.76

Men 0.34 0.80 0.43 (0.29–0.64)

Women 0.33 0.81 0.38 (0.22–0.67)

Effect of Treatment: Apixaban vs Warfarin

29

0.50.250.125 1 2

CI, confidence interval; CRNM, clinically relevant nonmajor; CV, cardiovascular; HR, hazard ratio; SE, systemic embolism.

Apixaban better Warfarin better
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ARISTOTLE: Sex

Vinereanu D, et al. Oral presentation at  AHA; 16-20 November, 2013; Dallas, Texas.

Conclusions

▪ In ARISTOTLE, women had lower rates of all-cause 

mortality, CV mortality, and bleeding than men but had 

similar rates of stroke or SE

– The risk of recurrent stroke or SE was 30% lower in 

women than in men who had experienced a 

previous stroke

– The lower rate of bleeding in women was observed 

mainly in women aged ≥75 years

▪ The efficacy and safety benefits of apixaban compared 

with warfarin were consistent in men and women

30

CV, cardiovascular; SE, systemic embolism.



Clinical outcomes (efficacy and safety) in 
NVAF patients according to sex during 
anticoagulation with specific NOACs



Background
• The efficacy and safety of dabigatran was investigated 

in the clinical trial setting in the Randomized Evaluation 
of Long-Term Anticoagulation Therapy (RE-LY) study, 
but the low enrollment of women (37%) precludes sex-
specific conclusions (1)

• In a study assessing sex differences in the 
pharmacokinetic and pharmacodynamic profiles of the 
150 mg bid dabigatran dose in 18 women and 18 men 
(≥65 years), the results demonstrated a trend toward 
increased dabigatran plasma concentrations in women 
compared with men (2)

• Aim: to compare sex differences in use, safety, and 
effectiveness of dabigatran

1) Connolly SJ,NEJM 2009;361:1139-1151
2) Stangier J. Clin Pharmacokinet. 2008;47:47-59 





- Women had a higher crude stroke incidence
- Women had lower crude bleeding incidence
- No sex differences in crude incidence stroke in both    

dabigatran doses
- With dabigatran 110 mg dose, women had lower 

crude rates of bleeding



- Dabigatran was not 
associated with differences in 
the risk of stroke vs. warfarin 
in both sexes regardless of 
dabigatran dose 
- There was a trend for 
women having a lower risk 
for stroke with dabigatran 
150 vs. warfarin
- In men, dabigatran was 
associated with lower rates of 
bleeding, at both doses (P 
value for interaction between 
dabigatran use and sex was 
p=0.008) for the outcome of 
bleeding



Conclusion:

• In everyday practice, women with AF are 
mainly treated with dabigatran 110mgX2; 
However they tend to gain more stroke 
protection with the higher dabigatran dose

• Men using dabigatran benefit from lower 
bleeding rates compared with warfarin



Clinical outcomes (efficacy and safety) in 
NVAF patients according to sex during 
anticoagulation with specific NOACs

The effect of rivaroxaban, as compared with warfarin, in both efficacy and safety 
analyses was consistent across all pre-specified groups in the ROCKET-AF study

Patel M, 2011-
Supplementary 
appendix to 
ROCKET-AF. 
NEJM 365 (10)



Patel M, 2011- Supplementary appendix to 
ROCKET-AF. NEJM 365 (10)



• The principal safety endpoint was similar in the rivaroxaban and warfarin groups (14.9 vs. 
14.5 events/100 patient-years; hazard ratio: 1.03; 95% confidence interval: 0.96 to 1.11) 

• A multivariable model examining factors associated with major bleeding derived from 
the ROCKET AF cohort showed that female sex and DBP <90 mm Hg were associated 
with a decreased risk for major bleeding



Study or Subgroup

8.3.1 MALE

01. RE-LY

02. ROCKET-AF

03. ARISTOTLE

Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0.00; Chi² = 0.21, df = 2 (P = 0.90); I² = 0%

Test for overall effect: Z = 2.64 (P = 0.008)

8.3.2 FEMALE

01. RE-LY

02. ROCKET-AF

03. ARISTOTLE

Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0.00; Chi² = 1.22, df = 2 (P = 0.54); I² = 0%

Test for overall effect: Z = 2.89 (P = 0.004)

Total (95% CI)

Total events

Heterogeneity: Tau² = 0.00; Chi² = 1.63, df = 5 (P = 0.90); I² = 0%

Test for overall effect: Z = 3.89 (P = 0.0001)

Test for subgroup differences: Chi² = 0.20, df = 1 (P = 0.65), I² = 0%

Events

188

143

132

463

130

126

80

336

799

Total

7705

4279

5886

17870

4385

2802

3234

10421

28291

Events

114

164

160

438

88

142

105

335

773

Total

3809

4287

5899

13995

2213

2803

3182

8198

22193

Weight

18.4%

19.9%

18.6%

56.9%

13.7%

17.6%

11.8%

43.1%

100.0%

M-H, Random, 95% CI

0.82 [0.65, 1.03]

0.87 [0.70, 1.09]

0.83 [0.66, 1.04]

0.84 [0.74, 0.96]

0.75 [0.57, 0.97]

0.89 [0.70, 1.12]

0.75 [0.56, 1.00]

0.80 [0.69, 0.93]

0.82 [0.75, 0.91]

NEW ANTICOAGULANT WARFARIN Risk Ratio Risk Ratio

M-H, Random, 95% CI

0.5 0.7 1 1.5 2

Favours experimental Favours control

Subgroup analyses for all strokes and systemic 

embolic events

Gómez-Outes et al., Thrombosis 2013. 
Supplementary materials



Subgroup analyses for major bleeding 

Study or Subgroup

8.5.1 MALE

01. RE-LY

02. ROCKET-AF

03. ARISTOTLE

Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0.01; Chi² = 5.87, df = 2 (P = 0.05); I² = 66%

Test for overall effect: Z = 1.53 (P = 0.13)

8.5.2 FEMALE

01. RE-LY

02. ROCKET-AF

03. ARISTOTLE

Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0.05; Chi² = 10.40, df = 2 (P = 0.006); I² = 81%

Test for overall effect: Z = 1.37 (P = 0.17)

Total (95% CI)

Total events

Heterogeneity: Tau² = 0.02; Chi² = 17.02, df = 5 (P = 0.004); I² = 71%

Test for overall effect: Z = 2.22 (P = 0.03)

Test for subgroup differences: Chi² = 0.23, df = 1 (P = 0.63), I² = 0%

Events

483

260

225

968

258

135

102

495

1463

Total

7705

4292

5886

17883

4385

2819

3234

10438

28321

Events

273

253

294

820

148

133

168

449

1269

Total

3809

4299

5899

14007

2213

2826

3182

8221

22228

Weight

19.3%

17.9%

17.8%

55.0%

16.4%

14.5%

14.1%

45.0%

100.0%

M-H, Random, 95% CI

0.87 [0.76, 1.01]

1.03 [0.87, 1.22]

0.77 [0.65, 0.91]

0.88 [0.75, 1.04]

0.88 [0.72, 1.07]

1.02 [0.81, 1.29]

0.60 [0.47, 0.76]

0.81 [0.61, 1.09]

0.85 [0.74, 0.98]

NEW ANTICOAGULANT WARFARIN Risk Ratio Risk Ratio

M-H, Random, 95% CI

0.5 0.7 1 1.5 2

Favours experimental Favours control

Gómez-Outes et al., Thrombosis 2013. 
Supplementary materials



• Sex disparities in OAC utilization in patients with NVAF:
- Lifetime risk of AF M>F and earlier
- Risk of stroke F>M and worse outcome
- Previous sex differences in OAC use had disappeared since the 

introduction of NOACS (except >80y)

• Gender differences in residual stroke risk and major 
bleeding in NVAF patients treated with OAC:

- Residual risk of CVA/SE on warfarin F>M but no difference  on NOACs
- F=M in risk of major bleeding on warfarin but F<M on NOACs  
- Thus, women with AF and warfarin have smaller net clinical benefit vs. 

men; However if treated with NOACS they have larger net clinical 
benefit vs. men

SUMMARY



• Clinical outcomes (efficacy and safety) in NVAF patients according to sex 
during anticoagulation with specific NOACs

• APIXABAN: women vs. men had:

- lower rates of all-cause mortality, CV mortality, and bleeding 

- similar rates of stroke/SE; 

- 30% lower risk of recurrent stroke/SE after a previous stroke 

- lower rate of bleeding if ≥75 years of age

• DABIGATRAN: No differences in the risk of stroke vs. warfarin in both sexes 
regardless of dabigatran dose; in men- lower bleeding rates vs. warfarin

- In everyday practice, women with AF are mainly treated with dabigatran  
110mgX2; However they tend to gain more stroke protection with the 
higher dabigatran dose

• RIVAROXABAN: The principal safety endpoint was similar in all subgroups 

- A multivariable model showed that female sex was associated with a  

decreased risk for major bleeding
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