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Getting Ahead of Cardiovascular Disease – Applying what 
we know 

1. An epidemic of death in women and men  

2. Gender and secondary prevention 
3. Gender and primary prevention 
4. Policy and our future 



   

    

    

Following a heart attack, women age 50 and younger are:  

a. 

 

 

More likely to die than men of the same age 

b. Less likely to die than men of the same age 

c. Equally likely to die than men of the same age 



 

New female 
majority 

Yentl and 
Yentl Syndrome 

WISE 
NHLBI 
AHA 
Begin 

1984-1996: 12 years to recognize /take action 



The Yentl Syndrome  1991  

cedars-sinai.org 



   

        

 

Sex and Myocardial Infarction (MI) Mortality: Does Age 
Explain the Disparity? 

Largest Mortality  Gaps  are Young Women 
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Vaccarino V et al. NRMI. N Engl J Med. 1999;341:217-225. 
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Table, .. Prevareenc,e of '·'Noirmal" and Nonobs.tructive Coronary Airter1ies in Women Compared 
Wi~h Men 

Acute coronary syndrome 
GUSTO2 

TIMI 1~ 
Unstable angina2 

TIMI llla6 

Ml without ST-segment el.evation2 

Ml with ST-segment elevation2 

No,./Total (o/o) 

Women 

343/1768 (1 '9, 4) 
95/555 (17} 

252/82.6 (30. 5) 
30/113 (26.5) 
41/450 (9..1) 
.50/492 (10.2) 

Men 

394/4638 (8.4) 
99/1091 (9) 

220/1580 (13 .'9) 
27 /278 (8.3) 

55/1299 (4.2) 
11 9/1759 (6.8) 

PVa1ue 

<.001 
<.001 
<.00, 
<.001 

.001 

AbbreviaUons: USTO, Global UtilJzation of Slrept,okinase and l -PA for Occluded Coronary Meries; Ml, myocardial 
infarc tion; TIMI , l hmmbosrs In rvtyocardial lnfarcition. 

~~ Cedars Sinai 

Paradox: Women have a two-fold increase in “normal” 
Coronary arteries in the setting of ACS, NSTEMI and STEMI 

Bugiardini and Bairey Merz JAMA 2005;293:477-84 



More women 
die 

More men receive 
treatment 

Bairey Merz EHJ 2011 



 

   

    

      
   

 

 

 

 

 

 

Summary: An Epidemic of Death in Women  

1. There is a significant adverse gender gap in CHD-MI mortality 

2. Women, particularly younger women, face a more adverse 
CHD prognosis 

3. Adjustment for disease severity, comorbidity and treatment 
does not fully account for the gap 
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Disparities in ACS Treatment for Women and Men  

• 35,835 pts with NSTEMI: 41% women 
• Women had:  

• ↑ DM, HTN,  age;  ↓ CAD events  
• ↓ Early ASA,  heparin,  GPIIb-IIIa, ACE-I  
• ↓ Revascularizations: CABG  ↓41%  
• ↓ Discharge  ASA,  beta  blocker, ACE-I,    

statins  (Four Magic  Pills)*

*  Associated with a 90% reduction in recurrent major adverse cardiac events, 
AMI Guidelines Therapy 

• ↑ Death,  MI, CHF  

Blomkalns AL et al. CRUSADE NSTEMI database. J Am Coll Cardiol. 2005;45:832-837. 



  

  AMI Treatment: women and men have similar risk benefit  

Proportional Effects of Treatment Strategies on Mortality 

Antiplatelet 
Beta Blocker
Calcium  
Blocker 

Fibrinolytics 

Streptokinase 
tPA vs. SK 
Thrombolytic 

ACE Inhibitors 

WomenFavors  
Treatment 

Favors  
Control

0 0.5 1 1.5 2
OR (95% CI ) 

Men Favors  
Treatment 

Favors  
Control 

0 0.5 1 1.5 2 
OR (95% CI ) 



    
   

Women equally likely to receive guideline high intensity 
but less likely to receive any statin post AMI 



  
  

  
 

 

Coronary Heart Disease 
Mortality Declines in the 
United States From 1979 
Through 2011: Evidence 
for Stagnation in Young 
Adults, Especially Women 
Vaccarino V, et al 
CIRCULATIONAHA.115.015293 
Published online before print  
August 24,  2015,  doi:  
10.1161/CIRCULATIONAHA.115.0 
15293 



     
   

Adverse Trends in Ischemic Heart Disease Mortality among Young New Yorkers, Particularly Young Black Women 
Nathaniel R. Smilowitz Gil A. Maduro Jr. Iryna V. Lobach Yu Chen Harmony R. ReynoldsPublished: February 16, 2016 
https://doi.org/10.1371/journal.pone.0149015 

https://doi.org/10.1371/journal.pone.0149015


 

      

Guideline Implementation 
and ACS and the Sex 
Survival Gap 

Novak et al Am J Medicine 2008;121:602. 



 

 
 

Guideline Implementation 
and ACS and the Sex 
Survival Gap 

Following guideline 
implementation, 
mortality for women 
improves and 
the sex gap narrows 
(RED) 

+ 

Novak et al Am J Medicine 2008;121:602. 



 

 
 

  

 
 

      

Guideline Implementation 
and ACS and the Sex 
Survival Gap 

Following guideline 
implementation, 
mortality for women 
improves and 
the sex gap narrows 
(RED) 

Persistent sex gap (BLUE) 
suggests more work 
still needed 
to understand sex-
specific pathophysiology 
to improve outcomes 
for women and men 

Novak et al Am J Medicine 2008;121:602. 

+ 
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Summary: Gender and Secondary Prevention  

1. AMI guidelines therapy works equally well in women 
and men 

2. Application of AMI guidelines preferentially saves 
women’s lives 

3. Can we routinely deploy guidelines to save women’s 
lives? 
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Women with diabetes or similarly elevated CVD risk are:  

a. More likely to be treated with statin than men of 
the same age 

b. Less likely to be treated with a statin than men 
of the same age 

c. Equally likely to be treated with a statin than 
men of the same age 

22 



  
 

       

     

    

    

    
 

Coronary Heart Disease Mortality Among Young Adults in 
the US: 1980-2002 (Ford et al JACC 2007;50:2128) 

• Included women and men aged 35 and older using ICD-9 codes in US Census data 

• Mortality from CHD fell 52% in men and 49% in women 

• Improved mortality each decade from 1980s, 1990s until the 2000s 

• Age analysis demonstrates:  

Leveling  off  of  mortality  decline in men 35-54 yrs in the 2000s  

Actual  increase  in mortality in women 35-54 yrs, and specifically among women 35-44 yrs 
(p<0.05) 

Results are consistent with a UK study (O’Flahrty et al Heart 2007:10:1136. 

Concomitant with increased use of thrombolysis, PCI, statins and antithrombotics (ASA), yet
adverse nutrition, physical acitivity, obesity and smoking trends. 





 

 

Meta-analysis of Exclusively Primary Prevention Statin Trials in Women  

13 154 Women,  240 C VD  events 

Year RR 95% CI Placebo Statin 

AFCAPS/TexCAPS 1998 0.67 (0.34-1.31) 21/498 14/499 

MEGA 2006 0.73 (0.49-1.10) 56/2718 40/2638 

JUPITER 2008 0.54 (0.37-0.80) 70/3375 39/3426 

ALL P  for heterogeneity  0.56 0.63 (0.49-0.82)    P<0.001 
.1 .5 1 5 10 

Favors Statin Favors Placebo 
Mora S  et  al  Circulation  2010;  1069  



    

   

   

JUPITER 
Primary Trial Endpoint : Number Needed to Treat (5-years) 

Mora S et al Circulation 2010; 1069 

Rosuva Placebo 

No. (Rate) No. (Rate) NNT* 

* Calculated based on the method of Altman and Andersen

Women 39 (0.56) 70 (1.04) 36  

Men 103 (0.88) 181 (1.54) 22  

All 
142 (0.77) 251 (1.36) 

25 



 
 

      

 

The Effect of Race and Sex on Physicians' 
Recommendations for Treatment 

Despite full risk and history adjustment: 

■ Men are twice as likely as women to be treated than women 

■ Caucasians are twice as likely to be treated than non-causasians 

Schulman et. al N Engl J Med. 1999;340:14 



   

  

 

   

 
   

 
 

 

          

Sex and Gender Disparities – The VIRGO Registry  

 The VIRGO registry matched young (<50 yrs) AMI women to age-matched 
AMI men (2:1) 

 JACC manuscript  identifies that women compared to men prior to AMI are: 
 More DM (by Rx of DM meds) 
 Less dyslipidemic (by Rx of statin) 
 More overweight (by physician advisement to “lose weight”), but less 

overweight! 
 JACC Editorial contrasts sex and gender differences: 
 DM is a more potent AMI RF for women – why are guidelines of statin 

Rx not followed? 
 Overweight/obesity are not AMI risk factors – why are women are more 

“objectified” and given non-evidenced based guidelines therapy to lose 
weight? 

Bairey Merz CN, et al… the Sexism of Obesity. JACC 66:1958-60. 





 

      
 

   
    

  

Summary: Gender and Primary Prevention  

1. Primary prevention works equally in women and men
relative to risk. 

2. Calculate ASCVD risk scores for women and men 
3. Act on scores not on intuition or physical appearance –

avoid the gender disparity gap! 
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The Number Needed to Treat (NNT) magnitude for primary
and secondary prevention of CVD for statin therapy is: 

a. Similar for women and men 

b. Higher for women than men 

b. Lower for women than men 



   

   
    
     

 
   

   
   

    

  
   

   

Clinical Practice Guidelines  

This slide set was adapted from the following 2004-6 ACC/AHA guidelines: 

• Cardiovascular Disease Prevention in Women 2004, 2007, 2010
• Management of Patients With ST-Elevation Myocardial Infarction
• Management of Patients with Unstable Angina and Non-ST-Segment

Elevation Myocardial Infarction
• Preventing Heart Attack and Death in Patients with Atherosclerotic

Cardiovascular Disease
• Management of Patients with Chronic Stable Angina
• Update for Coronary Artery Bypass Graft Surgery
• Evaluation and Management of Chronic Heart Failure in the Adult

• The full-text guidelines and executive summaries are also available on the
ACC and AHA websites at www.acc.org and www.americanheart.org 

ACC=American College of Cardiology, AHA=American Heart Association 

http://www.americanheart.org
http://www.acc.org
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Chart1
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USCVTREND

				CVD		CVD				Cardiovascular Disease Mortality Trends for Males and Females																				CVD *		CVD*						CVD		CVD

				Males		Females				United States: 1979-2004																				Males		Females						Males		Females

		79		500		469																						79		497		466				79		497		466

		80		510		490																						80		506		487				80		506		487

		81		500		484																								497		481				85		487		495

		82		495		484																								492		481				90		445		475

		83		498		494																								495		491				95		452		503

		84		491		493																								487		491				00		439		505		adjusted

		85		491		498																						85		487		495				04		410		460		adjusted

		86		481		498																								478		495

		87		475		499																								472		496

		88		476		504																								473		501

		89		456		486																								453		483

		90		448		478																						90		445		475

		91		447		479																								444		477

		92		444		479																								441		477

		93		457		500																								454		498

		94		452		498																								449		496

		95		455		505																						95		452		503

		96		453		506																								451		504

		97		450		503																								448		501

		98		446		504						Actual Mortality								Adjusted Mortality*										443		502

		99		446		513				adjusted by 9-10 comparability ratio. (0.9981)										445.024		511.929								446		513

		00		440		506						440.175		505.661						439.339		504.700						00		440		506

		01		432		499						432.245		498.863						431.424		497.915								432		499

		Source: Final mortality data, NCHS.										433.827		493.690				02		433.003		492.752								434		494

		Numbers are in thousands.										427.891		483.372				03		427.078		482.454								428		483

		CVD including congenital CV disease.										410.365		461.152				04		409.585		460.276						04		410		461

				CVD		CVD		CVD		CVD

				White Males		White Females		Black Males		Black Females						* - Since comparability ratio is so close to 1.00

		79		445		418		48		46						it is not necessary to adjust. As per TT 9/26/06.

		80		452		435

		81		444		430

		82		439		430

		83		441		438

		84		434		437

		85		433		440

		86		423		440		50		52

		87		417		440		50		52

		88		417		443		50		54								White Males		White Females		Black Males		Black Females

		89		398		425		49		53						90		391		420		48		51

		90		391		420		48		51						91		389		420		48		52

		91		389		420		48		52						92		387		420		47		52

		92		387		420		47		52						93		398		438		49		54

		93		398		438		49		54						94		394		436		48		54

		94		394		436		48		54						95		395		442		50		55

		95		395		442		50		55						96		394		442		48		55

		96		394		442		48		55						97		391		440		48		54

		97		391		440		48		54						98		386		439		49		55

		98		386		439		49		55						99		386		447		49		56

		99		386		447		49		56						00		381		439		48		57

		0		381		439		48		57

																Cardiovascular Disease Mortality Trends by Sex and Race

																United States: 1990-2000



&A

Page &P



USCVTREND

		



&A

Page &P

Males

Females

Years

Deaths in Thousands



drwomencvcan

		



Males

Females

Years

Deaths in Thousands



chdstrhypmor

		



White Males

White Females

Black Males

Black Females

Year

Deaths in Thousands



				DR FOR WOMEN, CV AND CANCER 1996(1940)																		DR FOR WOMEN, CV AND CANCER 2004																		CVD AND CANCER 2001

								Whites		Blacks																White Females		Black Females														Total		Males		Females

		Coronary Heart Disease						58.9		80.0										Coronary Heart Disease						115.4		148.6										CVD				329.6		391.4		281.7

		Stroke						22.9		39.2										Stroke						47.4		64.9										Cancer				196.0		243.7		164.7

		Breast Cancer						19.8		26.5										Lung Cancer						41.6		39.0

		Lung Cancer						28.0		27.6										Breast Cancer						23.7		31.9

		Age-Adjusted Death Rates for Coronary Heart Disease, Stroke, Breast																		Age-Adjusted Death Rates for Coronary Heart Disease, Stroke and Lung																		Age-Adjusted Death Rates for Cardiovascular Disease and Cancer

		and Lung Cancer for White and Black Females(1940)																		and Breast Cancer for White and Black Females																		United States: 2001

		United States: 1996 Final Mortality																		United States: 2004
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White Females

Black Females

Per 100,000 Population



		



Total

Males

Females

Per 100,000 Population



		# OF HEART ATTACK & STROKE DEATHS, U.S. 1979-91																		# of stroke deaths				# OF CHD DEATHS						# of hyp deaths

				M CHD		F CHD				M STROKE		F STROKE								M STROKE		F STROKE				M CHD		F CHD		m		f

		79		307.286		244.079		551.365		70.439		99.49						79		70.439		99.49		79		307.286		244.079		13.786		18.13

		80		310.774		254.981		565.755		69.973		100.252						80		69.973		100.252		80		310.774		254.981		13.943		18.69

		81		303.929		251.229		555.158		66.429		97.075						81		66.429		97.075		81		303.929		251.229		13.822		17.905

		82		300.820		251.966		552.786		63.855		93.855						82		63.855		93.855		82		300.82		251.966		13.55		17.828

		83		297.522		254.970		552.492		62.847		92.751						83		62.847		92.751		83		297.522		254.97		13.803		17.993

		84		289.461		251.827		541.288		61.697		92.63						84		61.697		92.63		84		289.461		251.827		13.478		17.863

		85		286.181		250.624		536.805		60.78		92.27						85		60.78		92.27		85		286.181		250.624		13.507		17.926

		86		274.184		246.545		520.729		59.164		90.479						86		59.164		90.479		86		274.184		246.545		13.034		17.955

		87		267.757		244.381		512.138		59.061		90.774						87		59.061		90.774		87		267.757		244.381		13.382		17.956

		88		264.505		245.087		509.592		59.759		90.758						88		59.759		90.758		88		264.505		245.087		13.399		18.295

		89		257.524		240.497		498.021		57.321		88.23						89		57.321		88.23		89		257.524		240.497		13.648		18.466

		90		252.597		236.574		489.171		56.697		87.391						90		56.697		87.391		90		252.597		236.574		13.614		19.004

		91		249.736		235.702		485.438		56.714		86.767						91		56.714		86.767		91		249.736		235.702		13.947		19.387

		92		246.913		233.138		480.051										92		56.645		87.124		92		246.913		233.138		14.52		20.09

		93		250.362		239.701		490.063										93		59.048		91.06		93		250.362		239.701		15.306		21.438

		94		245.350		236.108		481.458										94		60.225		93.081		94		245.35		236.108		15.915		22.287

		95		244.819		236.468		481.287										95		61.563		96.428		95		244.819		236.468		16.66		23.321

		96		242.036		234.088		476.124

		97		237.332		228.769		466.101
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USCVTREND

				CVD		CVD				Cardiovascular Disease Mortality Trends for Males and Females																				CVD *		CVD*						CVD		CVD

				Males		Females				United States: 1979-2004																				Males		Females						Males		Females

		79		500		469																						79		497		466				79		497		466

		80		510		490																						80		506		487				80		506		487

		81		500		484																								497		481				85		487		495

		82		495		484																								492		481				90		445		475

		83		498		494																								495		491				95		452		503

		84		491		493																								487		491				00		439		505		adjusted

		85		491		498																						85		487		495				04		410		460		adjusted

		86		481		498																								478		495

		87		475		499																								472		496

		88		476		504																								473		501

		89		456		486																								453		483

		90		448		478																						90		445		475

		91		447		479																								444		477

		92		444		479																								441		477

		93		457		500																								454		498

		94		452		498																								449		496

		95		455		505																						95		452		503

		96		453		506																								451		504

		97		450		503																								448		501

		98		446		504						Actual Mortality								Adjusted Mortality*										443		502

		99		446		513				adjusted by 9-10 comparability ratio. (0.9981)										445.024		511.929								446		513

		00		440		506						440.175		505.661						439.339		504.700						00		440		506

		01		432		499						432.245		498.863						431.424		497.915								432		499

		Source: Final mortality data, NCHS.										433.827		493.690				02		433.003		492.752								434		494

		Numbers are in thousands.										427.891		483.372				03		427.078		482.454								428		483

		CVD including congenital CV disease.										410.365		461.152				04		409.585		460.276						04		410		461

				CVD		CVD		CVD		CVD

				White Males		White Females		Black Males		Black Females						* - Since comparability ratio is so close to 1.00

		79		445		418		48		46						it is not necessary to adjust. As per TT 9/26/06.

		80		452		435

		81		444		430

		82		439		430

		83		441		438

		84		434		437

		85		433		440

		86		423		440		50		52

		87		417		440		50		52

		88		417		443		50		54								White Males		White Females		Black Males		Black Females

		89		398		425		49		53						90		391		420		48		51

		90		391		420		48		51						91		389		420		48		52

		91		389		420		48		52						92		387		420		47		52

		92		387		420		47		52						93		398		438		49		54

		93		398		438		49		54						94		394		436		48		54

		94		394		436		48		54						95		395		442		50		55

		95		395		442		50		55						96		394		442		48		55

		96		394		442		48		55						97		391		440		48		54

		97		391		440		48		54						98		386		439		49		55

		98		386		439		49		55						99		386		447		49		56

		99		386		447		49		56						00		381		439		48		57

		0		381		439		48		57

																Cardiovascular Disease Mortality Trends by Sex and Race

																United States: 1990-2000
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				DR FOR WOMEN, CV AND CANCER 1996(1940)																		DR FOR WOMEN, CV AND CANCER 2004																		CVD AND CANCER 2001

								Whites		Blacks																White Females		Black Females														Total		Males		Females

		Coronary Heart Disease						58.9		80.0										Coronary Heart Disease						115.4		148.6										CVD				329.6		391.4		281.7

		Stroke						22.9		39.2										Stroke						47.4		64.9										Cancer				196.0		243.7		164.7

		Breast Cancer						19.8		26.5										Lung Cancer						41.6		39.0

		Lung Cancer						28.0		27.6										Breast Cancer						23.7		31.9

		Age-Adjusted Death Rates for Coronary Heart Disease, Stroke, Breast																		Age-Adjusted Death Rates for Coronary Heart Disease, Stroke and Lung																		Age-Adjusted Death Rates for Cardiovascular Disease and Cancer

		and Lung Cancer for White and Black Females(1940)																		and Breast Cancer for White and Black Females																		United States: 2001

		United States: 1996 Final Mortality																		United States: 2004
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		# OF HEART ATTACK & STROKE DEATHS, U.S. 1979-91																		# of stroke deaths				# OF CHD DEATHS						# of hyp deaths

				M CHD		F CHD				M STROKE		F STROKE								M STROKE		F STROKE				M CHD		F CHD		m		f

		79		307.286		244.079		551.365		70.439		99.49						79		70.439		99.49		79		307.286		244.079		13.786		18.13

		80		310.774		254.981		565.755		69.973		100.252						80		69.973		100.252		80		310.774		254.981		13.943		18.69

		81		303.929		251.229		555.158		66.429		97.075						81		66.429		97.075		81		303.929		251.229		13.822		17.905

		82		300.820		251.966		552.786		63.855		93.855						82		63.855		93.855		82		300.82		251.966		13.55		17.828

		83		297.522		254.970		552.492		62.847		92.751						83		62.847		92.751		83		297.522		254.97		13.803		17.993

		84		289.461		251.827		541.288		61.697		92.63						84		61.697		92.63		84		289.461		251.827		13.478		17.863

		85		286.181		250.624		536.805		60.78		92.27						85		60.78		92.27		85		286.181		250.624		13.507		17.926

		86		274.184		246.545		520.729		59.164		90.479						86		59.164		90.479		86		274.184		246.545		13.034		17.955

		87		267.757		244.381		512.138		59.061		90.774						87		59.061		90.774		87		267.757		244.381		13.382		17.956

		88		264.505		245.087		509.592		59.759		90.758						88		59.759		90.758		88		264.505		245.087		13.399		18.295

		89		257.524		240.497		498.021		57.321		88.23						89		57.321		88.23		89		257.524		240.497		13.648		18.466

		90		252.597		236.574		489.171		56.697		87.391						90		56.697		87.391		90		252.597		236.574		13.614		19.004

		91		249.736		235.702		485.438		56.714		86.767						91		56.714		86.767		91		249.736		235.702		13.947		19.387

		92		246.913		233.138		480.051										92		56.645		87.124		92		246.913		233.138		14.52		20.09

		93		250.362		239.701		490.063										93		59.048		91.06		93		250.362		239.701		15.306		21.438

		94		245.350		236.108		481.458										94		60.225		93.081		94		245.35		236.108		15.915		22.287

		95		244.819		236.468		481.287										95		61.563		96.428		95		244.819		236.468		16.66		23.321

		96		242.036		234.088		476.124

		97		237.332		228.769		466.101
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Getting Ahead of Cardiovascular Disease – Applying 
what we know 

Policy  and our future: 
Investigate – increase research funding  
Educate – sex and gender  in curriculum  
Translate – guidelines  and guidelines  care  
Advocate – health policy for  all  



    

  

  

    

Following a heart attack, women age 50 and 
younger are: 

a. More likely to die than men of the same age  

b. Less likely to die than men of the same age 

c. Equally likely to die than men of the same age 



   
 

  

    
 

   
 

Younger women with diabetes or similarly 
elevated CVD risk are: 

a. More likely to be treated with statin than men of 
the same age 

b. Less likely to be treated with a statin than men 
of the same age 

c. Equally likely to be treated with a statin than 
men of the same age 



      
  

 

 

The Number Needed to Treat (NNT) magnitude for primary 
and secondary prevention of CVD for statin therapy is: 

a. Similar for women and men  

b. Higher for women than men 

c. Lower for women than men 



    

          
           

             
                 

                
             

       

Thank  you to the Barbra  Streisand  Women’s  Heart  Center, Smidt  Heart 
Institute, Cedars-Sinai Medical Center – participants, research staff, faculty
and c ollaborators! 
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Resources, the National Center for Advancing Translational Sciences Grant UL1TR000124, and grants from the Gustavus and Louis Pfeiffer Research Foundation, Danville, NJ, The Women’s Guild 
of Cedars-Sinai Medical Center, Los Angeles, CA, The Ladies Hospital Aid Society of Western Pennsylvania, Pittsburgh, PA, and QMED, Inc., Laurence Harbor, NJ, the Edythe L. Broad and the 
Constance Austin Women’s Heart Research Fellowships, Cedars-Sinai Medical Center, Los Angeles, California, the Barbra Streisand Women’s Cardiovascular Research and Education Program, 
Cedars-Sinai Medical Center, Los Angeles, The Society for Women’s Health Research (SWHR), Washington, D.C., the Linda Joy Pollin Women’s Heart Health Program, the Erika Glazer Women’s 
Heart Health Project, and the Adelson Family Foundation, Cedars-Sinai Medical Center, Los Angeles, California. 
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