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“Women” are like “Small Men”?: No definitely 
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Women are Just More Complicated Than Men 
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CVD Death Trends in the United States 

Mozaffarian D, et al. Circulation 2017;131:e29-e322. 
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Women vs. Men Have Poorer Outcomes  

Mozaffarian D, et al. Circulation 2017;131:e29-e322. 

 Under-diagnosed 

 Under-treated by procedure & medication 
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Pattern of CAD: Men vs. Women 
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Specific Features of CAD in Women 
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Antithrombotic Regimen in 

CAD Patients 

Are there gender differences? 

√ platelet physiology 

√ coagulation activity 

√ response to antithrombotics 

 

 

? Prevalence of CV disease 

? Prognosis in CAD patients 



Sex Differences in Platelet Physiology 

 ↑ Platelet count and other platelet indices in women vs. 

men, regardless of age and menopausal status  

 ↑ Number of activated glycoprotein IIb/IIIa receptors per 

platelet in women 

 Platelets from women are characterized by:                                    

↑ Fibrinogen binding upon ADP exposure                                          

↑ Spontaneous aggregation                                                                   

↑ Plasma thromboxane B2 levels 

 ↓ Platelet adhesion and longer bleeding times in women 

                   Counterbalanced by estrogen system 

Hvas AM, et al. Expert Review of Hematology 2017. 
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Agonists and Receptors in Platelet Activation 

Patti G, et al. Eur Heart J 2014;35:2213–23. 
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Sex Differences in Coagulation & Fibrinolysis 

 Whole blood thromboelastography (TEG® ) indicates 

more coagulability in women than in men 

 ↑ Thrombin generation in women compared to men 

 No differences in coagulation factors (fibrinogen and 

coagulation factor VII) and natural anticoagulants 

(antithrombin and protein C) between men and women 

 No difference in fibrinolytic measures (PAI-1 and tPA) 

among men and women 

Hvas AM, et al. Expert Review of Hematology 2017. 
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            TEG®  System 

Platelet-Fibrin 

Clot strength (G) 

Clotting time Clot kinetics Clot stability                    

Clot breakdown 

• Physiologic whole blood test 

• Use: hematologic disorder, 

surgery, trauma, burn… 

• Measures global hemostasis  
 From clot initiation to clot lysis 

 Net effect of components 



Clot Strength: Influence of Race and Gender 

Lev EI, Jeong YH, et al. JAHA. 2014;3:e001167. 

Patients on aspirin therapy with known or suspected CAD undergoing                    

non-urgent cardiac catheterization (n=1172) 

BM, black men; BW, black women; WM, white men; WW, white women.  
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Beneficial Effect of Endogenous Estrogen 

 Effect on vasculature 

    - Induction of the prostacyclin synthesis                                                               

    - ↑ NO bioavailability 

 Direct inhibition of platelet aggregation 

    - Estrogen receptors on                              

       the platelet surface 

 Transcriptional regulation of                        

coagulation protein genes 

 

Hvas AM, et al. Expert Review of Hematology 2017. 
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Effect of Antithrombotic Tx: Men vs. Women 

 Aspirin 

 Clopidogrel 

 Potent P2Y12 inhibitor 

 GP IIb/IIIa inhibitor 

 Bivalirudin vs. Heparin 

 NOAC     
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Response of Low-Dose Aspirin According to Gender 

Becker DM, et al. JAMA. 2006;295:1420-7.  

Aspirin at 81 mg/d for 14 days 

Baseline and post–aspirin platelet function:  Whole blood agg. and LTA 

Women: activated baseline platelet reactivity  
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Effect of Aspirin Therapy According to Gender 

Primary 

Prevention Trials 

Secondary 

Prevention Trials 
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Efficacy & Safety of Clopidogrel: Women vs. Men 

Berger JS, et al. JACC 2009;54:1935–45. 

Men vs. women: no difference in plasma level of active metabolite 

Meta-analysis: CURE, CREDO, CLARITY, COMMIT,  CHARISMA (n=79,613: 30% of women) 
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Efficacy and Safety of Prasugrel in ACS Patients 

Wiviott SD, et al. NEJM 2007; 

Hochholzer W, et al. Circulation 2011, 

Men vs. women: similar plasma level of active metabolite 

TRITON-TIMI 38: Ischemic events on Prasugrel vs. Clopidogrel 

 

 

 

 

 

Predictors of Non-CABG–Related Serious Bleeding 

Prasugrel Clopidogrel 
Relative 

reduction 

Absolute 

reduction 

Men 9.5% 11.9% 21% 2.4% 

Women 11.0% 12.6% 12% 1.6% 
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Efficacy and Safety of Ticagrelor in ACS Patients 

Wallentin L, et al. NEJM 2009; Becker RC, et al. EHJ 2011. 

Men vs. women: similar plasma level of active metabolite 

PLATO: Ischemic events on Ticagrelor vs. Clopidogrel 

 

 

 

 

 

PCI-related major bleeding  

     - Age (HR 1.272, 95% CI 1.140–1.420 for a 5-year increase) 

     - Female sex (HR 2.245, 95% CI 1.416–3.559) 

     - Weight (HR 0.898, 95% CI 0.818–0.986 for a 5 kg increase) 

Ticagrelor Clopidogrel 
Relative 

reduction 

Absolute 

reduction 

Men 9.2% 11.1% 15% 1.9% 

Women 11.2% 13.2% 17% 2.0% 
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Efficacy & Safety of GPIIb/IIIa Inhibitor in ACS Pts 

Boersma E, et al. Lancet 2002;359:189-198. 

Meta-analysis on 6 RCTs 

30-day death & MI 

 

 

 

 

 

 

 

Major bleeding 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=S-EBhf39rRobgM&tbnid=gO9KYIH6xFaOIM:&ved=0CAUQjRw&url=http://www.drjohnart.com/tag/heart/&ei=Ew1VU4CJMY2E8gWzkIJI&bvm=bv.65058239,d.dGc&psig=AFQjCNEFtWX0dpZcJCGuK98UEFQoj0MEHA&ust=1398169212458619


Bivalirudin vs. Heparin in ACS 

STEMI (n=3005) or NSTEMI (n=3001) 

Treatment with Ticagrelor, Prasugrel or Cangrelor 

Angiography performed: PCI intended 

Primary Endpoint: 

NACE: Death, Myocardial Infarction or Bleedi

ng events (BARC 2, 3 or 5) at 180 days 

Heparin only 

(70-100U/kg) 

(no planned GPI) 

Bivalirudin 

(5000U Heparin pre-hospital 

or 3000U pre-PCI) 

R 

1:1 

Coordinating PI: 

Chairman: 

David Erlinge, Lund University, Sweden Ste

fan James, Uppsala University, Sweden 

Erlinge D, et al. N Engl J Med. 2017;377(12):1132-1142. 
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Outcomes of Bivalirudin vs. Heparin in ACS 

Death, MI or major bleeding at 180 days 

HR 0.96 
95% CI, 0.83 – 1.10 

P=0.54 

Erlinge D, et al. N Engl J Med. 2017;377(12):1132-1142. 
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Death, MI or major bleeding at 180 days 

Eur Heart J Acute Cardiovasc Care. 2018. 

Female vs. Male: Outcomes of Bivalirudin vs. Heparin 
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NOAC in AF Patients: Women vs. Men 

Meta-analysis (4 RCTs) 

Proietti M, et al. Pharm Res 2017;117:274-82. 

  Male patients are more protective of stroke/SEE 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=S-EBhf39rRobgM&tbnid=gO9KYIH6xFaOIM:&ved=0CAUQjRw&url=http://www.drjohnart.com/tag/heart/&ei=Ew1VU4CJMY2E8gWzkIJI&bvm=bv.65058239,d.dGc&psig=AFQjCNEFtWX0dpZcJCGuK98UEFQoj0MEHA&ust=1398169212458619


NOAC in AF Patients: Women vs. Men 

Meta-analysis (4 RCTs) 

Proietti M, et al. Pharm Res 2017;117:274-82. 

  Female patients are more protective of major bleeding 
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Perspectives 
 1. Hemostatic profiles of Women vs. Men:    

- ↑Platelet reactivity & ↑Thrombogenicity  

    - Protective effect of estrogen: pre- vs. post-menopause  

 2. Risk/benefit profiles of Women vs. Men:  

- Similar PK/PD data of antithrombotic regimen                                                                    

- Women vs. Men: ↓Efficacy & ↑Bleeding on antithrombotics 

3. How to solve a mysterious story about Women?: 

      ↓Efficacy: ↑Platelet reactivity & ↑Thrombogenicity  

  ↑Bleeding: ??Fragile vasculature  

        Are we ready for a gender-specific approach in CVD? 
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