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1. Bairey Merz CN, Kelsey SF, Pepine CJ, Reichek N, Reis SE, Rogers WJ, Sharaf BL, Sopko G.  The Women’s Ischemia Syndrome Evaluation (WISE) Study: Protocol design, methodology and feasibility report.  Journal of the American College of Cardiology 1999;33:1453-61.

Objectives:  To present the WISE study design and Phase I pilot data.

Summary of Findings:  256 women were studied.  The WISE protocol is safe and feasible.  Minority recruitment was 21%. WISE participants have high frequency of CAD risk factors, high comorbidity, and reduced functional capacity, despite low prevalence of significant CAD. 

2. Pepine CJ.  Ischemic heart disease in women: The role of coronary microvascular dysfunction (Theodore E. Woodward Award).  Transactions of the American Clinical and Climatological Association 1999;110:107-18.

Objectives:  To present the WISE rationale and preliminary findings.

Summary of Findings:  WISE pilot data indicate that among women with chest pain and IHD risk-factor conditions referred for coronary angiography, only a minority has severe coronary stenoses.  Coronary microvascular dysfunction is frequent in these women and may contribute to poor clinical outcomes over the long term.  Coronary flow reserve is frequently reduced suggesting abnormalities in arteriolar and endothelial function.  In addition, multiple coronary arteries are involved, suggesting diffuse coronary vasculopathy.  This dysfunction is not clearly related to left ventricular hypertrophy or remodeling but may suggest abnormal cardiac phosphate metabolism.

3. Lewis JF, Lin L, McGorray S, Pepine CJ, Doyle M, Edmundowicz D, Holubkov R, Pohost G, Reichek M, Rogers W, Sharaf BL, Sopko G, Bairey Merz CN.  Dobutamine stress echocardiography in women with chest pain.  Pilot phase data from the National Heart, Lung and Blood Institute Women’s Ischemia Syndrome Evaluation (WISE).  Journal of the American College of Cardiology 1999;33:1462-68.  

Objectives: To assess the utility of dobutamine stress echocardiography (DSE) for evaluating women with suspected ischemic heart disease.

Summary of Findings: N=92.  DSE reliably detects multivessel stenosis in women with suspected CAD. However, DSE was usually negative in women with single-vessel stenosis and those without coronary stenosis.

4. Reis SE, Holubkov R, Lee JS, Sharaf B, Reichek N, Rogers WJ, Walsh EG, Fuisz AR, Kerensky R, Detre KM, Sopko G, Pepine CJ.  Coronary flow velocity response to adenosine characterizes coronary microvascular function in women with chest pain and no obstructive coronary disease.  Results from the pilot phase of the Women’s Ischemia Syndrome Evaluation (WISE) study.  Journal of the American College of Cardiology 1999;33:1469-75.

Objectives:  To develop and validate a definition of coronary microvascular dysfunction in women with chest pain and no significant epicardial obstruction, based on adenosine-induced changes in coronary flow velocity  (i.e. coronary velocity reserve).

Summary of Findings:  Of 48 women, 60% had microvascular dysfunction defined as adenosine-induced volumetric flow reserve (CFR) <2.5.  Among these women, coronary flow velocity response to intracoronary adenosine characterizes coronary microvascular function.  A coronary velocity reserve threshold of 2.24 provided the best balance between sensitivity and specificity for the diagnosis of microvascular dysfunction.  Attenuated epicardial coronary dilation response to adenosine may be a surrogate marker of microvascular dysfunction in women with chest pain and not obstructive CAD.  

5. Lewis JF, Pepine CJ.  The Women’s Ischemia Syndrome Evaluation Study: An overview of the impact on detection of ischemic heart disease in women.  Cardiovascular Reviews and Reports 1999;20:535-44.

Objectives:  To assess the utility of noninvasive and invasive testing for detecting ischemic heart disease.  Tests were dobutamine stress echocardiography (DSE), brachial artery  flow mediated dilation, and measures of coronary flow reserve and endothelial function.  

Summary of Findings:  N=92.  There was very little correlation among tests, underscoring the limitations of current testing in women with chest pain and suspected ischemic heart disease. 

6. Buchthal SD, den Hollander JA, Bairey Merz CN, Rogers WJ, Pepine CJ, Reichek N, Sharaf BL, Reis S, Kelsey SF, Pohost GM.  Abnormal myocardial phosphorus-31 nuclear magnetic resonance spectroscopy in women with chest pain but normal coronary angiograms.  New England Journal of Medicine 2000;342:829-35.

Objectives:  To compare the P-31 response to handgrip exercise among women with chest pain and normal coronary angiograms with that of normal controls and patients with >70% stenosis in the LAD coronary artery.

Summary of Findings:N=58 (35 study women; 12 controls; 11 with >70% LAD stenosis).  About 20% of women with chest pain and 0% of controls had abnormal P-31 decreases during handgrip; hence the chest pain group more closely resembled patients with stenosis.  These results provide direct evidence of an abnormal metabolic response to handgrip exercise in at least some women with chest pain consistent with myocardial ischemia.

7. Bittner V, Olson M, Kelsey SF, Rogers WJ, Bairey Merz CN, Armstrong K, Reis SE, Boyette A, Sopko.  Effect of coronary angiography on use of lipid-lowering agents in women: A report from the Women’s Ischemia Syndrome Evaluation (WISE) study.  American Journal of Cardiology 2000;85:1083-88.

Objectives:  To assess the impact of coronary angiography results on use of lipid-lowering agents among WISE women.

Summary of Findings: N=212.  After angiography results were available, 6 women started lipid-lowering therapy (LLT) and 2 stopped.  Based on National Cholesterol Education Program II guidelines, 63 additional women would have been eligible for LLT.  Intensification of LLT was not apparent 6 weeks after coronary angiography in women with newly diagnosed CAD or among women whose diagnosis was confirmed.

8. Bairey Merz CN, Olson M, McGorray S, Pakstis DL, Zell K, Rickens CR, Kelsey SF, Bittner V, Sharaf BL, Sopko G.  Physical activity and functional capacity measurements in women: A report from the NHLBI-sponsored WISE study.  Journal of Women’s Health and Gender-Based Medicine 2000;9:769-77.

Objectives: To validate a physical activity (PEPI-Q) and a functional capacity assessment questionnaire (DASI).

Summary of Findings:  N=486.  PEPI-Q and DASI correlated with functional capacity (METS) during symptom-limited exercise treadmill testing; hence they have validity for use in health-related research in women.  However, both scales were inversely associated with cardiac risk factors.  

9. Olson MB, Kelsey SF, Bittner V, Reis SE, Reichek N, Handberg EM, Bairey Merz CN.  Weight cycling and high density lipoprotein cholesterol in women: Evidence of an adverse effect.  A report from the NHLBI-sponsored WISE study.  Journal of the American College of Cardiology 2000;36:1565-71.

Objectives:  To determine the relationship among weight cycling, coronary risk factors and angiographic coronary artery disease in women.

Summary of Findings:  Of 485 women with chest pain referred for coronary angiography, 27% reported weight cycling.  Weight cycling was associated with 7% lower HDL-C in women of a magnitude that is known to be associated with an increased risk of cardiac events as demonstrated in prior clinical trials.  There was no relationship with the presence or absence of coronary artery disease.

10. Rutledge T, Reis SE, Olson M, Owens J, Kelsey SF, Pepine CF, Reichek N, Rogers WJ, Bairey Merz CN, Sopko G, Cornell CE, Sharaf B, Matthews KA.  History of anxiety disorders is associated with a decreased likelihood of angiographic coronary artery disease in women with chest pain: The WISE study.  Journal of the American College of Cardiology 2001;37:780-85.

Objectives:  To determine whether a history of psychiatric anxiety disorder discriminates between women with and without angiographic coronary artery disease (CAD) in a population with chest pain.

Summary of Findings:  Among 435 women with chest pain, 10% reported receiving prior treatment for anxiety disorder.  This group was more likely to be free of underlying significant angiographic CAD.  Knowledge of anxiety disorder history may assist in the clinical evaluation of women with chest pain.

11. Sharaf BL, Pepine CJ, Kerensky RA, Reis SE, Reichek N, Rogers WJ, Sopko G, Kelsey SF, Holubkov R, Olson M, Miele NJ, Williams DO, Bairey Merz CN.  Detailed angiographic analysis of women with suspected ischemic chest pain (pilot phase data from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation [WISE] study Angiographic Core Laboratory.  American Journal of Cardiology 2001;87:937-41.

Objectives: To provide a contemporary qualitative and quantitative analysis of coronary angiograms from women with suspected ischemic chest pain.  

Summary of Findings:  Of 323 women in the pilot phase, 43% had significant (>50% diameter stenosis) CAD and 34% had no detectable CAD.  Of those with significant CAD, most had multivessel disease and 10% had features suggesting complex plaque.  The common findings of no and extensive CAD among symptomatic women at coronary angiography highlight the need for better clinical noninvasive evaluations for ischemia.  Women with minimal CAD have intermediate rehospitalization and cardiovascular events and thus should not be considered at low risk.

12. Rutledge T, Reis SE, Olson M, Owens J, Kelsey SF, Pepine CJ, Reichek N, Rogers WJ, Bairey Merz CN, Sopko G, Cornell CE, Matthews KA.  Psychosocial variables are associated with atherosclerosis risk factors among women with chest pain: The WISE study.  Psychosomatic Medicine 2001;63:282-88.

Objectives:  To investigate the associations between atherosclerosis risk factors (smoking, serum cholesterol, hypertension, body mass index, functional capacity) and psychological characteristics (depression, hostility, anger expression) in an exclusively female cohort.

Summary of Findings: N=495.  Results demonstrate consistent and clinically relevant relationships between psychological factors and risk factors and may aid our understanding of the increased mortality risk among women reporting high levels of psychological distress.

13. Bairey Merz CN, Johnson BD, Kelsey SF, Reis SE, Lewis JF, Reichek N, Rogers WJ, Pepine CF, Shaw LJ.  Diagnostic, prognostic, and cost assessment of coronary artery disease in women.  American Journal of Managed Care  2001;7:959-65.

Objectives:  To present existing evidence on diagnostic testing in women, including research from the ongoing WISE study.  

Summary of Findings:  Evidence suggests that stress echocardiography and nuclear imaging are similar in their ability to risk-stratify women.  The WISE study is exploring new pathophysiological mechanisms of microvascular dysfunction in women.  The strategies developed in WISE and other large observational studies are expected to be the foundation for cost-effective diagnostic and prognostic strategies for the approximately 5 million women who undergo evaluation for coronary disease annually.

14. Reis SE, Holubkov R, Smith AJC, Kelsey SF, Sharaf BL, Reichek N, Rogers WJ, Bairey Merz CN, Sopko G, Pepine CJ.  Coronary microvascular dysfunction is highly prevalent in women with chest pain in the absence of coronary artery disease: Results from the NHLBI WISE study.  American Heart Journal 2001;141:735-41.

Objectives:  To study the prevalence and determinants of microvascular dysfunction in women with chest pain in the absence of obstructive coronary artery disease (CAD).

Summary of Findings: N=159.  Coronary microvascular dysfunction (<2.5 coronary flow velocity reserve) is present in approximately one half of women with chest pain and no obstructive CAD and cannot be predicted by risk factors for atherosclerosis and hormone levels.  Therefore, the diagnosis of coronary microvascular dysfunction should be considered in women with chest pain not attributable to obstructive CAD.

15. Humma LM, Puckett BJ, Richardson HE, Terra SG, Andrisin TE, Lejeune BL, Wallace MR, Lewis JF, McNamara DM, Picoult-Newberg L, Pepine CJ, Johnson JA.  Effects of Beta1-Adrenoceptor genetic polymorphisms on resting hemodynamics in patients undergoing diagnostic testing for ischemia.  American Journal of Cardiology 2001;88:1034-37.

Objectives:  To determine whether (1AR polymorphisms at codons 389 and/or 49 were associated with altered resting heart rate or blood pressure in persons with symptoms of ischemic heart disease or other clinical indications for cardiovascular stress testing.

Summary of Findings:  N=148 (64 WISE participants).  There were significant associations between (1AR codon 389 genotype and various hemodynamic parameters.  This finding may have important implications with respect to cardiovascular disease and the efficacy of ( blockers in cardiovascular disease.

16. Lewis JF, McGorray SP, Pepine CJ.  Assessment of women with suspected myocardial ischemia: Review of findings of the Women’s Ischemia Syndrome Evaluation (WISE) study.  Current Women’s Health Reports 2002;2:110-14.

Objectives:  To provide an overview of WISE findings to date.

Summary of Findings:  Findings highlight the limitations and strengths of noninvasive testing of women for detection of CAD.  WISE has also confirmed the existence of myocardial ischemia in the absence of CAD and clarified the importance of microvascular dysfunction.  The WISE study also points out the need for ongoing study in women evaluated for symptoms suggestive of myocardial ischemia.

17. Holubkov R, Karas RH, Pepine CJ, Rickens CR, Reichek N, Rogers WJ, Sharaf BL, Sopko G, Bairey Merz CN, Kelsey SF, McGorray SP, Reis SE.  Large brachial artery diameter is associated with angiographic coronary artery disease in women.  American Heart Journal 2002;143:802-7.

Objectives:  To investigate the hypothesis that noninvasively measured large brachial artery diameter is a manifestation of atherosclerosis that is associated with angiographic CAD in women with chest pain.  

Summary of Findings:  N=376.  Large resting brachial artery diameter was strongly associated with significant angiographic CAD.  Impaired flow-mediated dilation, which correlated with resting diameter, was weakly associated with significant CAD.  Therefore, a simple ultrasonographic technique may be useful in the identification of women with chest pain who are at increased risk for CAD.

18.    Reis SE, Olson MB, Fried L, Resser V, Mankad S, Pepine CJ, Kerensky R, Bairey Merz CN, Sharaf BL, Sopko G, Rogers WJ, Holubkov R.  Mild renal insufficiency is associated with angiographic coronary artery disease in women.   Circulation 2002;105:2826-29.

Objectives:  To assess the relationship between mild renal insufficiency and atherosclerotic CAD in women with chest pain referred for coronary angiography.

Summary of Findings:  Of 784 women, 7% had mild renal insufficiency (creatinine 1.2-1.9 mg/dL).  Creatinine correlated with angiographic CAD severity score and maximum coronary artery stenosis, independent of age, risk factors, and homocysteine.  Hence mildly increased serum creatinine is probably a marker for unmeasured proatherogenic factors.

19. Humma LM, Richardson HE, Lewis JF, McGorray SP, Pepine CJ, Johnson JA.  Dobutamine      parmacodynamics during dobutamine stress echocardiography and the impact of (-blocker withdrawal:  A report from the NHLBI-sponsored WISE study.  Pharmacotherapy 2002;22:939-46.   

Objectives:  To determine the pharmacodynamic parameters of dobutamine during dobutamine stress echocardiography (DSE), and to determine how beta-blocker withdrawal the evening before DSE affects responses to dobutamine during DSE.

Summary of Findings:  N=136 WISE women.  Despite wide inter-patient variability, the response in most patients in the absence of beta-blockers reaches a plateau by the time the maximum infusion rate is reached.  Withdrawal of beta-blockers the evening before DSE may be inadequate time for elimination of beta-blocker effect. 

20. Bairey Merz CN, Olson MB, Johnson BD, Bittner V, Hodgson TK, Berga SL, Braunstein GD, Pepine    CJ, Reis SE, Sopko G, Kelsey SF.  Cholesterol lowering medication, cholesterol level and reproductive hormones in women: The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE).   American Journal of Medicine 2002;113:723-7.

Objectives:  To determine the relationship between statin use and reproductive hormone levels in women of all ages and premenopausal women.

Summary of Findings:  N=453 WISE women (114 premenopausal).  Statin use was associated with lower lipoprotein levels but not lower reproductive hormone levels, in all women.  In premenopausal women, mean estradiol levels did not differ in those with very low vs. higher LDL cholesterol levels.  These results provide some reassurance regarding the increasingly widespread use of statins.

21. Holubkov R, Pepine CJ, Rickens CR, Reichek N, Rogers WJ, Sharaf BL, Sopko G, Bairey Merz CN, Kelsey SF, Olson M, Smith KM, Reis SE.  Electrocardiogram abnormalities predict angiographic coronary artery disease in women with chest pain: Results from the NHLBI WISE study.  Clinical Cardiology 2002;25:553-8.

Objectives:  To evaluate the independent predictive value of resting ECG for angiographic CAD in women.

Summary of Findings:  N=850 WISE women.  Q waves in >2 inferior ECG leads and T-wave inversion  independently predicted significant CAD.  When considered together with radionuclide perfusion test results, T-wave inversion on resting ECG added significant independent predictive value.  Prospective studies should consider resting ECG parameters in diagnostic algorithms for CAD in women.



22. Rutledge T, Reis SE, Olson M, Owens J, Kelsey SF, Pepine CJ, Reichek N, Rogers WJ, Bairey Merz CN, Sopko G, Cornell CE, Matthews KA.  Socioeconomic Status Variables Predict Cardiovascular Disease Risk Factors and Prospective Mortality Risk Among Women with Chest Pain: The WISE Study.  Behavior Modification 2003;27:54-67.

Objectives:  To examine the relationship between socioeconomic status (SES), CAD risk factors, and all-cause mortality in women with chest pain.

Summary of Findings:  N=743 with average 2-year follow-up.  Low SES was associated with CAD risk factors, including obesity, smoking, low activity levels, and hypertension.  Low income predicted mortality, even after adjusting for psychosocial and behavioral variables.  

23. Chen Q, Reis SE, Kammerer CM, McNamara DM, Holubkov R, Sharaf BL, Sopko G, Pauly DF, Bairey Merz CN, Kamboh MI.  Association between the severity of angiographic coronary artery disease and paraxonase gene polymorphisms in the National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  American J Human Genetics 2003;72:13-22.

Objectives:  To examine the associations between three polymorphisms (PON1:Leu55Met and Gln172Arg; PON2: Ser311Cys) and CAD severity.

Summary of Findings:  N=711 WISE women (122 blacks).  No significant association was found between the PON polymorphisms and stenosis severity in either white or black women.  However, among white women the frequency of the PON1 codon 192 Arg/Arg genotype and the PON2 codon 311 Cys/Cys genotype was significantly higher in those with three-vessel disease than those with one- or  two-vessel disease.  Thus, severity of CAD, in terms of the number of diseased vessels, may be affected by common genetic variation in the PON gene cluster, on chromosome 7. 

24. Bairey Merz CN, Johnson BD, Sharaf BL, Bittner V, Berga SL, Braunstein GD, Hodgson TK, Matthews KA, Pepine CJ, Reis SE, Reichek N, Rogers WJ, Pohost GM, Kelsey SF, Sopko G.  Hypoestrogenemia of hypothalamic origin and coronary artery disease in premenopausal women: A report from the NHLBI-sponsored WISE study.  JACC 2003;41(3):413-9. 



Objectives:  To evaluate hypoestrogenemia of hypothalamic origin and its association with angiographic coronary artery disease (CAD) in premenopausal women.



Summary of Findings:  N=95 premenopausal WISE women.  Women with CAD (n=13) had significantly lower estradiol, bioavailable estradiol, and FSH (all p<0.05) than women without CAD, even after controlling for age.  69% of women with CAD had hypoestrogenemia of hypothalamic origin, as compared to 29% of women without CAD (p<0.01).  Hypoestrogenemia of hypothalamic origin was the most powerful predictor of CAD in a multivariate model.  Thus, disruption in ovulatory cycling appears to be associated with CAD.

25. Marroquin OC, Holubkov R, Edmundowicz D, Rickens C, Pohost G, Buchthal S, Pepine CJ, Sopko G, Sembrat RC, Cidis Meltzer C, Reis SE.  Heterogeneity of microvascular dysfunction in women with chest pain not attributable to coronary disease: Implications for clinical practice.  American Heart Journal 2003;145(4):628-35.

Objectives:  To assess whether microvascular dysfunction is distributed homogeneously or heterogeneously in the myocardium.

Summary of Findings: N=34 WISE women with chest pain and no CAD and 9 female control subjects.  Adenosine-induced changes in myocardial perfusion (i.e. coronary flow reserve [CFR]) , measured by positron emission tomography varied among the left anterior descending (LAD), circumflex (LCx), and right (RCA) coronary artery distributions.   Concordance between pairs of vessels ranged between 72% to 62%, and LCx had significantly lower values than the RCA and LAD distributions.  Thus, microvascular function in these women is distributed heterogeneously in the myocardium, suggesting that assessment of CFR in a single coronary artery during cardiac catheterization may not provide an accurate assessment in these women.   

26. Doyle M, Fuisz A, Kortright E, Biederman RWW, Walsh EG, Martin ET, Tauxe L, Rogers WJ, Bairey Merz CN, Pepine CJ, Sharaf BL, Pohost GM.  The impact of myocardial flow reserve on the detection of coronary artery disease by perfusion imaging methods: An NHLBI WISE study.  J. Cardiovascular Magnetic Resonance 2003;5:475-85.

Objectives:  Magnetic resonance imaging (MRI) can both perform myocardial perfusion imaging (MPI) and assess myocardial flow reserve (MFR).  To compare MPI as assessed by MRI and  as assessed by gated-SPECT for their correspondence to coronary angiography results.  

Summary of Findings:  N=184 WISE women.  When an MFR index threshold developed in the pilot phase (n=46) was prospectively applied in the implementation phase (n=138), for both MRI and gated-SPECT, MPI ischemia  detection accuracy was higher in those with an adequate (Amfri) vs. inadequate (Imfri) MFR index.  However, MPI obtained by MRI and gated-SPECT showed no difference in accuracy.   Findings suggest that myocardial perfusion patterns for AMFRI patients are dominated by the stenotic status of the epicardial coronary arteries, while for IMFRI patients myocardial perfusion patterns are dominated by other factors.

27. Chen Q, Reis SE, Kammerer C, Craig WY, LaPierre SE, Zimmer EL, McNamara DM, Pauly DF, Sharaf B, Holubkov R, Bairey Merz CN, Sopko G, Bontempo F, Kamboh MI.  Genetic variation in lectin-like oxidized low-density lipoprotein receptor 1 (LOX1) gene and the risk of coronary artery disease.  Circulation 2003;107:3146-51. 

Objectives:  To examine the association of 3 polymorphisms in the lectin-like oxidized LDL receptor-1 (LOX1 or OLR1) gene with CAD in WISE women.

Summary of Findings:  The frequency of the 3’UTR/T allele was significantly higher in white (n=589) than black (n=122) women.   In white women, the frequency of the 3’UTR/T allele carriers increased significantly with increasing CAD stenosis.  The APOE and LOX1 genotypes were independently associated with the risk of CAD, and there was no interaction between the two genes.  The data suggest that a common genetic variation in the LOX1 gene may be associated with the risk of CAD in white women.

28. Chen Q, Reis SE, Kammerer CM, McNamara DM, Holubkov R, Sharaf BL, Sopko G, Pauly DF, Bairey Merz CN, Kamboh MI.   APOE polymorphism and angiographic coronary artery disease severity in the Women’s Ischemia Syndrome Evaluation (WISE) study.  Atherosclerosis 2003;169:159-67.

Objectives:  To examine the association of the APOE polymorphism with CAD severity.  

Summary of Findings:  White women (n=575) with mild/significant CAD (>20% stenosis) were more likely to be APOE*4 carriers than those with normal coronary arteries.  The APOE*4 was significantly associated with greater number of diseased vessels.  This association of the APOE*4 allele with CAD severity was present only in women with family history of CAD.  APOE polymorphism was also associated with higher total cholesterol and LDL cholesterol in whites.  These data support the hypothesis that the APOE*4 allele is an independent risk factor for CAD, hypoerlipidemia, and angiographic severity in white women with a family history of disease.

29. Olson MB, Kelsey SF, Matthews K, Shaw LJ, Sharaf BL, Pohost GM, Cornell CE, McGorray SP, Vido D, Bairey Merz CN.  Symptoms, myocardial ischaemia and quality of life in women: Results from the NHLBI-sponsored WISE study.  European Heart Journal 2003;24:1506-14.

Objectives:  To evaluate health-related quality of life (QOL) in women undergoing angiography.

Summary of Findings:  N=406 women with QOL measured as a general rating (GR), DASI, and Beck depression (BDI) scores.  Women with obstructive CAD had lower DASI and higher BDI scores than those without CAD.  Women with ischemia had better QOL (higher GR and lower BDI).  Symptoms of angina were significant independent predictors of QOL.  Thus chest pain symptoms have a significant impact on health-related QOL and are more important determinants of QOL than the underlying conditions of CAD or ischemia.

30. Bairey Merz CN, Johnson BD, Sharaf BL, Bittner V, Berga SL, Braunstein GD, Hodgson TK, Matthews KA, Pepine CJ, Reis SE, Reichek N, Rogers WJ, Pohost GM, Kelsey SF.  Hypoestrogenemia of hypothalamic origin is associated with coronary artery disease in premenopausal women.  The WISE study.  Proceedings of the 5th International Congress on Coronary Artery Disease, Florence, Italy, October 19-22, 2003.

Objectives: To report the WISE findings on the relationship between premenopausal hormone levels and CAD.

Summary of Findings: N=95 premenopausal women.  Women with CAD (14%) had significantly lower serum estradiol (E2), bioavailable estradiol (bioE2), and follicle-stimulating hormone (FSH) than those without CAD, even after controlling for age; and 69% had abnormally low levels in E2, bioE2, FSH, and LH (luteinizing hormone), suggestive of hypothalamic hypoestrogenemia.  This estrogen deficiency was the most powerful predictor of CAD in multivariate statistical modeling.  These results confirm similar findings in monkeys.

31. Johnson BD, Kelsey SF, Bairey Merz CN.  Clinical risk assessment in women: chest discomfort. Report from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Chapter 10 in L. Shaw, R. Hachamovitch, R. Redberg, S. Culler (Eds.), Coronary Disease in Women: Evidence-Based Diagnosis and Treatment.  Totowa NJ: Humana Press, Pp. 129-41.  2003.
Objectives: To present a literature review and preliminary WISE findings on the relationship between symptoms such as chest pain and angiographic coronary artery disease (CAD).

Summary of Findings: Prior research suggests that women experience CAD differently from men.   This was confirmed in WISE: Of 481 symptomatic women with coronary angiography, only 26% had significant CAD.  Symptom classification that is highly predictive for CAD in men (typical angina, atypical angina, non-anginal pain, asymptomatic) was only weakly related to CAD prevalence in the WISE women, but this association became stronger with increasing age. 

32. Kip KE, Marroquin OC, Kelley DE, Johnson BD, Kelsey SF, Shaw LJ, Rogers WJ, Reis SE.  Clinical importance of obesity versus the metabolic syndrome in cardiovascular risk in women: A report from the Women’s Ischemia Syndrome Evaluation (WISE) study.  Circulation, 2004;109:706-13.

Objectives: To investigate the contribution of obesity to cardiovascular risk, independent of the presence of the metabolic syndrome.

Summary of Findings:  780 WISE women were classified by BMI (3 categories) and by presence or absence of the metabolic syndrome.  While BMI and metabolic syndrome were strongly associated, only metabolic syndrome was associated with significant CAD and conferred an approximate 2-fold adjusted risk of death or other major cardiovascular event.  BMI independent of metabolic syndrome did not carry the same risk.  Although it remains prudent to recommend weight loss in overweight women, prevention to metabolic syndrome should be the ultimate goal.

33. Marroquin OC, Kip KE, Kelley D, Johnson BD, Shaw L, Bairey Merz CN, Sharaf BL, Pepine CJ, Sopko G, Reis SE.  Metabolic syndrome modifies the cardiovascular risk associated with angiographic coronary artery disease in women: A report from the Women’s Ischemia Syndrome Evaluation.  Circulation, 2004;109:714-21.

Objectives:  To investigate the interrelationship between metabolic syndrome and angiographic CAD as well as incident cardiovascular events.

Summary of Findings:  N=780 WISE women, of whom 25% had metabolic syndrome.  4-year survival was and event-free survival was significantly lower in those with metabolic syndrome.  When stratified by angiographic CAD, CAD was found to be a predictor of 4-year cardiovascular risk only when associated with metabolic syndrome.  Thus the metabolic syndrome modifies the cardiovascular risk associated with angiographic CAD.

34. von Mering GO, Arant CB, Wessel TR, McGorray SP, Bairey Merz CN, Sharaf BL, Smith KM, Olson MB, Johnson BD, Sopko G, Handberg E, Pepine CJ, Kerensky RA.  Abnormal coronary vasomotion as a prognostic indicator of cardiovascular events in women: Results from the National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  Circulation, 2004;109:722-5.

Objectives:  To investigate the association in women between coronary vascular dysfunction and adverse cardiovascular effects.

Summary of Findings:  163 WISE women receiving quantitative angiography and intracoronary Doppler flow evaluations after intracoronary acetylcholine (ACH), adenosine (ADO), and nitroglycerin (NTG) were followed for clinical outcomes for a median of 48 months.  While all reactivity measurements predicted events, after adjustment for risk factors only % change in vessel cross-sectional area with ACH remained an independent predictor of events (p=0.001).  

35. Johnson BD, Kip K, Marroquin O, Ridker PM, Kelsey SF, Shaw LJ, Pepine CJ, Sharaf BL, Bairey Merz CN, Sopko G, Olson MB, Reis SE.  Serum amyloid A as a predictor of coronary artery disease and cardiovascular outcome in women.  The National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  Circulation, 2004;109:726-32.

Objectives: To investigate the independent predictive value of SAA for CAD severity and cardiovascular events, and compare this to hs-CRP.

Summary of Findings: In 705 WISE women, SAA and hs-CRP were associated with a broad range of CAD risk factors.  After adjusting for these risk factors, SAA was independently but only moderately associated with angiographic CAD and highly predictive of 3-year cardiovascular events.  CRP was not independently associated with angiographic CAD but was similar to SAA in predicting events.  Results are consistent with the hypothesis that inflammation (manifested by high SAA or CRP) may promote atherosclerotic plaque destabilization. 

36. Arant CB, Wessel TR, Olson MB, Bairey Merz CN, Sopko G, Rogers WJ, Sharaf BL, Reis SE, Smith KM, Johnson BD, Handberg E, Mankad S, Pepine CJ.  Hemoglobin level is an independent predictor for adverse cardiovascular outcomes in women undergoing evaluation for chest pain: Results from the NHLBI WISE study.  JACC, 2004;43:2009-14.
Objectives: To investigate the relationship between hemoglobin (Hgb) level and adverse cardiovascular outcomes in women with suspected ischemia.

Summary of Findings: N=864.  Although anemic women had higher creatinine, and were more likely to be nonwhite and have a history of diabetes, hypertension, and CHF, there were no differences in EF or severity of CAD between women with and without anemia.  However, anemic women had a higher risk of all-cause mortality and total adverse outcomes.  Decreasing Hgb was associated with significantly higher risk of adverse outcomes.  These findings extend prior similar findings to women evaluated for suspected ischemia in the absence of acute MI or CHF.  

37. Olson MB, Bairey Merz CN, Shaw LJ, Mankad S, Reis SE, Pohost GM, Smith KM, McGorray SP, Cornell CE, Kelsey SF.  Hormone replacement, race, and psychological health in women: A report from the NHLBI-sponsored WISE study.  J Women’s Health 2004;13:325-32. 

Objectives: To investigate the impact of HRT on psychological health in black and white women.

Summary of Findings: There were no differences by race in use, duration, or type of HRT or presence of menopausal symptoms.  At baseline, black women had higher Beck Depression Inventory (BDI) scores and higher Cook Medley scores than white women.   Within white, but not black, HRT users, there were fewer symptoms of depression, aggression, and cynicism.

38. Johnson BD, Shaw LJ, Buchthal SD, Bairey Merz CN, Kim HW, Scott KN, Doyle M, Olson MB, Pepine CJ, den Hollander J, Sharaf B, Rogers WJ, Mankad S, Forder JR, Kelsey SF, Pohost GM. Prognosis in women with myocardial ischemia in the absence of coronary disease: Results from the NIH-NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  Circulation, 2004;109:2993-9.
Objectives: To determine the prognostic implications of chest pain in women without obstructive CAD using phosphorus-31 nuclear magnetic resonance spectroscopy (MRS).
Summary of Findings: Among women without CAD, abnormal MRS consistent with myocardial ischemia predicted cardiovascular outcome, notably higher rates of anginal hospitalization, repeat catheterization, and greater treatment costs.
39. Morise AP, Olson MB, Bairey Merz CN, Mankad S, Rogers WJ, Pepine CJ, Reis SE, Sharaf BL, Sopko G, Smith K, Pohost GM, Shaw L.  Validation of the accuracy of pretest and exercise test scores in women with a low prevalence of coronary disease: The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  American Heart J, 2004;147:1085-92.

Objectives: To evaluate pretest and exercise test scores for use in women without known CAD in women with a low prevalence of CAD.
Summary of Findings: Both pretest and exercise test scores performed better than the Duke score in stratifying women with a low prevalence of CAD.
40. Johnson BD, Bairey Merz CN, Braunstein GD, Berga SL, Bittner V, Hodgson TK, Gierach GL, Reis SE, Vido DA, Sharaf BL, Smith KM, Sopko G, Kelsey SF.  Determination of menopausal status in women: The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) Study.  J Women’s Health, 2004;13(8):872-87. 

Objectives: To summarize the development of the Women’s Ischemia Syndrome Evaluation (WISE) Hormonal menopausal status algorithm for determining premenopausal, perimenopausal, and postmenopausal status using menstrual and reproductive history and reproductive hormone levels obtained at a single clinical visit.
Summary of Findings:  Inaccurate classifications of menopausal status occur frequently in self-report algorithms.  Use of the relatively simple WISE algorithm can improve the accuracy of menopausal status classification for epidemiological research.
41. Wessel TR, Arant CB, Olson MB, Johnson BD, Reis SE, Sharaf BL, Shaw LJ, Handberg E, Sopko G, Kelsey SF, Pepine CJ, Bairey Merz CN.  Relationships of Physical Fitness versus Body Mass Index with Coronary Artery Disease and Cardiovascular Events in Women: Results of the National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  JAMA, 2004;292(10):1179-87.
Objectives: To investigate the relationships of measures of obesity (body mass index [BMI], waist circumference, waist-to-hip ratio, and waist-to-height ratio) and physical fitness (self-reported Duke Activity Index [DASI] and Postmenopausal Estrogen-Progestin Intervention questionnaire [PEPI-Q] scores) with coronary artery disease (CAD) risk factors, angiographic CAD, and adverse cardiovascular (CV) events in women evaluated for suspected myocardial ischemia.
Summary of Findings: Among women undergoing coronary angiography for suspected myocardial ischemia, higher self-reported fitness scores were independently associated with fewer CAD risk factors, less angiographic CAD, and lower risk for adverse CV events.  Measures of obesity were not independently associated with these outcomes.  Evaluation of physical activity and functional capacity should be an integral part of CV risk stratification, and interventions aimed at increasing physical fitness levels should be included in the management of all women at risk for CHD.
42. Rutledge T, Reis SE, Olson M, Owens J, Kelsey SF, Pepine CJ, Mankad S, Rogers W, Bairey Merz CN, Sopko G, Cornell CE, Sharaf B, Matthews K.  Social networks are associated with lower mortality rates among women with suspected coronary disease: the National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation study.  Psychosom Med, 2004;66(6):882-8.
Objectives: To examine the association between social relationships measured by the Social Network Scale and CAD risk and mortality in women with suspected CAD.

Summary of Findings:  N=503.  Reporting higher social network scores was associated with a consistent pattern of reduced CAD risk, including lower glucose levels, lower smoking rates, lower waist-hip ratios, and lower hypertension rates.  High social network scores were associated with less severe CAD and reduced mortality rates over a mean of 2.3 years.  Much of the findings were explained by income levels. 
43. Bairey Merz CN, Bonow RO, Sopko G, Balaban RS, Cannon RO, Gordon D, Hand MM, Hayes SN, Lewis JF, Long T, Manolio TA, Maseri A, Nabel EG, Desvigne Nickens P, Pepine CJ, Redberg RF, Rossouw JE, Selker HP, Shaw LJ, Waters DD.  Women’s Ischemic Syndrome Evaluation.  Current status and future research directions.  Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002.  Executive summary.   Circulation, 2004;109:805-7.

Statement of the Problem:  CAD in women is currently underappreciated, and diagnostic evaluation in women with suspected myocardial ischemia continues to be a major challenge.  This workshop was convened to review results from the WISE and other studies of ischemic heart disease, to provide recommendations to NHLBI based on current findings.

Summary of Recommendations: There is a need to develop a unified and comprehensive gender-specific strategy for cardiovascular research and education for women.

44. Lewis JF, McGorray S, Lin L, Pepine CJ, Chaitman B, Doyle M, Edmundowicz D, Sharaf BL, Bairey Merz CN.  Exercise treadmill testing using a modified exercise protocol in women with suspected myocardial ischemia: findings from the National Heart, Lung and Blood Institute – sponsored Women’s Ischemia Syndrome Evaluation (WISE).  American Heart J, 2005;149(3):527-33.

Objectives: To evaluate a modified exercise testing (ETT) protocol with the intention of improving reliability and exercise testing in women.
Summary of Findings:  N=96 women.  An abnormal ETT had a sensitivity for CAD of 31% and specificity of 52%. When excluding those with nondiagnostic studies, the sensitivity and specificity were 43% and 66%.  The presence of coronary artery stenosis and inability to perform ETT, but not results of testing, predicted MI, heart failure, and death.  These findings have serious implications regarding current guidelines that recommend exercise testing in women with suspected CAD.
45. Triola B, Olson MB, Reis SE, Rautaharju P, Bairey Merz CN, Kelsey SF, Shaw LJ, Sharaf BL, Sopko G, Saba S.  Electrocardiographic predictors of cardiovascular outcome in women:  the National Heart, Lung and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  JACC 2005;46:51-6.
Objectives: We sought to analyze the value of infrequently measured parameters of the 12-lead electrocardiogram (ECG) in predicting cardiovascular events in women with suspected myocardial ischemia who were referred for cardiac catheterization.
Summary of Findings: Of 143 women with ECG and angiographic data (mean age 59 years) 13% had events during a mean follow-up period of 3.3 ± 1.6 years. Several 12-lead ECG parameters, such as the QRS-T angle and the QRS and QTrr duration, were predictive of future cardiovascular events independent of CAD severity in women with suspected myocardial ischemia.  The results raise the issue of incorporation of these ECG parameters as part of risk stratification.
46. Terra SG, McGorray SP, McNamara DM, Cavallari LH, Walker J, Wallace MR, Johnson BD, Bairey Merz CN, Sopko G, Pepine CJ, Johnson JA.  Association between β-adrenergic receptor polymorphisms and their G-protein coupled receptors with body mass index and obesity in women: a report from the NHLBI-sponsored WISE study.  Int. J Obesity, 2005:1-9.  

Objectives: To determine the association between obesity and polymorphisms in genes of the beta(1)AR (ADRB1), beta(2)AR (ADRB2), beta(3)AR (ADRB3), Gs protein alpha (GNAS1), to which all three beta-receptors couple and the G protein beta3 subunit (GNB3), to which beta(3)ARs couple.
Summary of Findings: N=643.  Polymorphisms in the three betaAR genes, GNAS1, and GNB3 were not associated with BMI, WHR, waist circumference, or obesity. Linear and logistic regression analyses found no contribution of either genotype or haplotype with anthropometric measurements or obesity.  
47. Marroquin O, Kip K, Mulukutla S, Ridker P, Pepine C, Tjandrawan T, Kelsey S, Mankad S, Rogers W, Bairey Merz CN, Sopko G, Sharaf B, Reis S. Inflammation, endothelial cell activation and coronary microvascular dysfunction in women with chest pain and no obstructive coronary artery disease.  Am Heart J, 2005;150:109-15.

Objectives: Markers of inflammation and endothelial cell activation have been found to be elevated in patients with chest pain but without CAD. The relationship between inflammation, endothelial activation, and Coronary Flow Reserve (CFR) is not known.
Summary of Findings: CFR did not correlate with C-reactive protein, interleukin (IL)-6, IL-18, tumor necrosis factor, transforming growth factor beta-1, and soluble intracellular adhesion molecule-1. Median levels of markers of inflammation and endothelial cell activation did not differ between the 57 women with abnormal CFR (< 2.5) and the 37 women with normal coronary microvascular function. Multivariable models demonstrated no evidence of associations between markers of inflammation and of endothelial cell activation and CFR.  These results suggest that inflammation and endothelial cell activation may not play a pathophysiological role in coronary microvascular dysfunction.
48. Olson MB, Krantz DS, Kelsey SF, Pepine CJ, Sopko G, Handberg E, Rogers WJ, Gierach GL, McClure CK, Bairey Merz CN.  Hostility scores are associated with increased risk of cardiovascular events in women undergoing coronary angiography: a report from the NHLBI-sponsored WISE study.  Psychosomatic Medicine, 2005;67:546-52.
Objectives: To evaluate hostility-related personality traits assessed by the Cook Medley Hostility Inventory (CMHS) and to relate these to the occurrence of adverse cardiac events in women with suspected myocardial ischemia.


Summary of Findings: Unadjusted Cox models showed that the individual scores of cynicism and aggressive responding and the total CMHS were associated with more adverse events. Women with total CMHS above the median had a 35% increase risk of an adverse event in comparison to women with lower scores. In a risk-adjusted Cox model, the hazard ratio for an adverse event was 1.5 for women with total CMHS above the median.
49. Kip KE, Marroquin OC, Shaw LJ, Arant CB, Wessel TR, Olson MB, Johnson BD, Mulukutla S, Sopko G, Bairey Merz CN, Reis SE.  Global inflammation predicts cardiovascular risk in women: a report from the Women’s Ischemia Syndrome Evaluation (WISE) study.  Am. Heart J, 2005;150(5):900-6.
Objectives: To evaluate how inflammatory markers cluster empirically and relate to angiographic coronary artery disease and CVD events.
Summary of Findings: In factor analysis of various inflammatory markers, a "proinflammation" factor (cluster) loaded on IL-6, CRP, and SAA; a "proinflammation and anti-inflammation" cluster loaded on IL-18 and tumor necrosis factor alpha; and an "immunosuppressive" factor loaded singly on transforming growth factor beta. No cluster was independently associated with angiographic CAD. However, quartile increases of the "proinflammation" cluster (IL-6, CRP, and SAA) yielded death rates of 2.6%, 7.2%, 13.1%, 26.6%, respectively. Women with > 2 of 3 proinflammation markers in the upper quartile had an adjusted relative risk of death of 4.21, a higher conferred risk than any single marker alone, all of which were roughly equally predictive.  Results suggest that the adverse impact of inflammation may be largely through mechanisms other than promotion of atherogenesis (e.g. destabilization of vulnerable plaque).
50. Pepine CJ.  Ischemic heart disease in women.  JACC, 2006;47(3, Suppl.S):1S-3S.
Summary: The JACC supplement is intended to provide a specialized forum to overview new information on the pathophysiology, diagnosis, and outcomes of women with suspected ischemic heart disease (IHD). Led by Women's Ischemic Syndrome Evaluation (WISE) study investigators and other experts, the scientific summaries contained in the supplement will permit sharing of current knowledge about this important clinical problem. These comments by the investigators and experts, as well as those from a recent National Heart, Lung, and Blood Institute consensus conference, should also provide direction for future studies in this critical area.
51. Shaw LJ, Bairey Merz CN, Pepine CJ, Reis SE, Bittner V, Kelsey SF, Olson M, Johnson BD, Mankad S, Sharaf BL, Rogers WJ, Wessel TR, Arant CB, Pohost GM, Lerman A, Quyyumi AA, Sopko G.  Insights from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Part I: Gender differences in traditional and novel risk factors, symptom evaluation, and gender-optimized diagnostic strategies.  JACC, 2006;47(3, Suppl. S): 4S-20S.
Summary: Despite a dramatic decline in mortality over the past three decades, coronary heart disease is the leading cause of death and disability in the U.S. Importantly, recent advances in the field of cardiovascular medicine have not led to significant declines in case fatality rates for women when compared to the dramatic declines realized for men. This review highlights gender-specific issues in ischemic heart disease presentation, evaluation, and outcomes with a special focus on the results published from the WISE study. The discussion focuses on recent evidence on traditional and novel risk markers (e.g., hsCRP) as well as gender-specific differences in symptoms and diagnostic approaches. An overview is presented of currently available diagnostic test evidence (including exercise electrocardiography and stress echocardiography and single-photon emission computed tomographic imaging) in symptomatic women as well as data using innovative imaging techniques such as magnetic resonance subendocardial perfusion, and spectroscopic imaging.
52. Bairey Merz CN, Shaw LJ, Reis SE, Bittner V, Kelsey SF, Olson M, Johnson BD, Pepine CJ, Mankad S, Sharaf BL, Rogers WJ, Pohost GM, Lerman A, Quyyumi AA, Sopko G.  Insights from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Part II: Gender differences in presentation, diagnosis, and outcome with regard to gender-based pathophysiology of atherosclerosis and macrovascular and microvascular coronary disease.  JACC, 2006;47(3, Suppl. S):21S-29S.  
Summary: Coronary heart disease is the leading cause of death and disability in the U.S., but recent advances have not led to declines in case fatality rates for women. This review highlights gender-specific issues in ischemic heart disease (IHD) presentation, evaluation, and outcomes with a special focus on the results derived from the WISE study. The second part of this review assesses new evidence on gender-based differences in vascular wall or metabolic alterations, atherosclerotic plaque deposition, and functional expression on worsening outcomes of women. Additionally, innovative cardiovascular imaging techniques are discussed. Finally, critical areas of further inquiry needed to advance this new gender-specific IHD understanding into improved outcomes for women are identified.
53. Pepine CJ, Kerensky RA, Lambert CR, Smith KM, von Mering GO, Sopko G, Bairey Merz CN.  Some thoughts of the vasculopathy of women with ischemic heart disease.  JACC, 2006;47(3, Suppl. S):30S-35S.
Summary: This report integrates selected literature with new data from the Women's Ischemia Syndrome Evaluation (WISE) on vascular findings in women with ischemic heart disease (IHD) and how these findings differ from those in men. Structurally, women's coronary vessels are smaller in size and appear to contain more diffuse atherosclerosis, their aortas are stiffer (fibrosis, remodeling, and so on), and their microvessels appear to be more frequently dysfunctional compared with men. Functionally, women's vessels frequently show impaired vasodilator responses. Limitations of existing data and higher risks in women with acute myocardial infarction, need for revascularization, or heart failure create uncertainty about management. A better understanding of these findings should provide direction for new algorithms to improve management of the vasculopathy underlying IHD in women.
54. Shaw LJ, Olson MB, Kip K, Kelsey SF, Johnson BD, Mark DB, Reis SE, Mankad S, Rogers WJ, Pohost GM, Arant CB, Wessel TR, Chaitman BR, Sopko G, Handberg E, Pepine CJ, Bairey Merz CN.  The value of estimated functional capacity in estimating outcome: results from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  JACC, 2006;47(3, Suppl. S):36S-43S.
Objectives: To determine the prognostic value of estimated metabolic equivalents (METs) based on self-reported functional capacity by the Duke Activity Status Index (DASI) in symptomatic women.
Summary of Findings: Average DASI-estimated functional capacity was 5.7 +/- 4.2 METs and, for exercising women, 6.0 METs. In the 914 women, event-free survival ranged from 83% to 95% in subgroups with < or =4.7 to >9.9 METs; 67% of the events occurred in women scoring < or =4.7 METs. Event rates were similar by exercise and DASI MET values. In women with DASI-estimated METs < or =4.7 (n = 75), ischemia occurred less, and exercise testing results were more often indeterminate as compared to women achieving >4.7 METs. Use of the DASI before exercise testing can risk stratify symptomatic women and improve the identification of functionally impaired subjects that would benefit from pharmacologic stress imagining and targeted risk management.
55. Handberg E, Johnson BD, Arant CB, Wessel TR, Kerensky RA, von Mering G, Olson MB, Reis SE, Shaw L, Bairey Merz CN.  Impaired coronary vascular reactivity and functional capacity in women: results from the NHLBI Women’s Ischemia Syndrome Evaluation (WISE) study.  JACC, 2006;47(3, Suppl. S):44S-49S.  
Objectives: We investigated the relationship between coronary vascular reactivity and functional capacity as assessed from the Duke Activity Status Index (DASI) in a cohort of women evaluated for suspected ischemia.
Summary of Findings: Women with lower coronary flow velocity reserve had significantly lower functional capacity as assessed by the DASI. Impairment in vascular function is associated with a reduced functional capacity and both may play a role in the observed poor outcomes in the WISE study women with minimally obstructive CAD.
56. Gierach GL, Johnson BD, Bairey Merz CN, Kelsey SF, Bittner V, Olson MB, Shaw LJ, Mankad S, Pepine CJ, Reis SE, Rogers WJ, Sharaf BL, Sopko G.  Hypertension, menopause, and coronary artery disease risk in the Women’s Ischemia Syndrome Evaluation (WISE) study.  JACC, 2006;47(3, Suppl. S): 50S-58S.
Objectives: We evaluated whether the relationship between hypertension, other cardiac risk factors, and coronary artery disease (CAD) is modulated by menopausal status and/or age.
Summary of Findings: There were similar relationships with regard to traditional coronary risk factors and angiographic CAD in premenopausal versus postmenopausal women, with few exceptions. Twenty percent of premenopausal women had angiographic CAD versus 31% of postmenopausal women. Premenopausal women had lower mean and lower pulse pressure compared to postmenopausal women; however, multivariable analyses revealed that SBP was a risk factor for CAD in premenopausal but not postmenopausal women. This interaction effect remained after age adjustment, suggesting independent risk contribution from both age and menopausal status. A similar slope difference was observed for PP but not for DBP. Identification of hypertension in premenopausal women dictates additional CAD risk factor assessment and management.
57. Lerman A, Sopko G.  Women and cardiovascular heart disease: clinical implications from the Women’s Ischemia Syndrome Evaluation (WISE) study. Are we smarter?  JACC, 2006;47(3, Suppl. S): 59S-62S.
Summary: The data derived from the Women’s Ischemia Syndrome Evaluation (WISE) provided important information to our understanding of the approach to women with cardiovascular disease. Based on these findings a revised clinical approach to cardiovascular disease in women may be designed and tested.
58. Jacobs AK.  Women, ischemic heart disease, revascularization, and the gender gap.  What are we missing? JACC, 2006;47(3, Suppl. S): 63S-65S.
Summary: During the past three decades, numerous reports from single-center databases, multi-center registries, and a few randomized trials in patients with ischemic heart disease (IHD) undergoing revascularization with both coronary artery bypass grafting and percutaneous coronary intervention have noted remarkably consistent gender differences in clinical, angiographic, and procedural factors and an increased morbidity and mortality in women. Explanations such as alternative markers of atherosclerosis and novel risk factors in women, gender-specific measures of left ventricular function, and the relationship between disorders more common in women with IHD and adverse cardiovascular outcomes are beginning to unfold.
59. Quyyumi AA.  Women and ischemic heart disease.  Pathyphysiologic implications from the Women’s Ischemia Syndrome Evaluation (WISE) study and future research steps.  JACC, 2006;47(3, Suppl. S): 66S-71S.
Summary: The current review highlights gender-specific issues in ischemic heart disease (IHD) presentation, evaluation, and outcomes with a special focus on the results derived from the WISE Study. New evidence on gender-based differences in vascular wall, atherosclerotic plaque deposition, pathophysiology, and innovative cardiovascular imagining techniques are reviewed. Critical areas of further inquiry needed to advance new gender-specific IHD understanding are detailed.
60. Rutledge T, Reis SE, Olson MB, Owens J, Kelsey SF, Pepine CJ, Mankad S, Rogers WJ, Bairey Merz CN, Sopko G, Cornell C, Sharaf BL, Matthews K.  Depression is associated with cardiac symptoms, mortality risk, and hospitalization among women with suspected coronary artery disease: the NHLBI-sponsored WISE study.  Psychosomatic Med. 2006;68(2):217-23.
Objectives: Depression is a robust predictor of cardiovascular risk. In this study, we examined the association between depression measured in terms of symptom severity and treatment history, cardiac symptom presentation, and clinical outcomes among a sample of women with suspected myocardial ischemia.
Summary of Findings: Depression treatment history and current symptom severity were differentially associated with cardiac symptoms and outcomes. Both measures were reliably associated with coronary artery disease (CAD) risk factors and more severe cardiac symptoms. Depression symptom severity was linked to an increased mortality risk over follow-up, whereas depression treatment history predicted an increased risk of hospitalization, less severe CAD from angiogram, and a reduced likelihood of a positive ischemia test.
61. Bairey Merz CN, Johnson BD, Berga S, Braunstein G, Reis SE, Bittner V, Hodgson TK, Pepine CJ, Mankad S, Sharaf BL, Sopko G.  Past Oral contraceptive use and angiographic coronary artery disease in postmenopausal women: data from the National Heart, Lung, and Blood Institute-sponsored Women's Ischemia Syndrome Evaluation. Fertility and Sterility 2006;85(5):1425-31.
Objectives: To evaluate past oral contraceptive use and angiographic coronary artery disease in women.
Summary of Findings: Past oral contraceptive use was associated with a lower mean coronary artery disease severity index score compared with non-prior users, despite age adjustment. Past oral contraceptive use remained a significant independent negative predictor of coronary artery disease severity when adjusting for coronary risk factors, including age, diabetes mellitus, triglycerides, low-density lipoprotein cholesterol, smoking, aspirin use, and lipid-lowering medication. The modeling indicated that past oral contraceptive use was associated with a 2.44 lower coronary artery disease severity score index. There was no apparent relationship between duration of past oral contraceptive use and the coronary artery disease severity index score.

62. Johnson BD, Shaw LJ, Pepine CJ, Reis SE, Kelsey SF, Sopko G, Rogers WJ, Mankad S, Sharaf BL, Bittner V, Bairey Merz CN.  Persistent chest pain predicts cardiovascular events in women without obstructive coronary artery disease.  Results from the NIH-NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  European Heart Journal 2006;27:1408-15.
Objectives: To compare CV outcomes in women with versus without persistent chest pain (PChP) in the presence and absence of obstructive CAD.

Summery of Findings:  Of N=673 WISE symptomatic women, half continued to have chest pain at 1-year follow-up, regardless of CAD status.  Among those without CAD, those with PChP had more than twice the rate of composite CV events (p=0.03), that included non-fatal MI, strokes, congestive heart failure, and CV deaths, compared to those without PChP.  In women with CAD, there were no differences in CV events in those with vs. without PChP.  Results suggest that women without obstructive CAD and persistent symptoms might benefit from additional evaluation and aggressive risk factor modification therapy.

63. Bairey Merz CN, Johnson BD, Braunstein GD, Pepine CJ, Reis SE, Paul-Labrador M, Hale G, Sharaf BL, Bittner V, Sopko G, Kelsey SF.  Phytoestrogens and lipoproteins in women.  J. Clin. Endo Metab. 2006;91(6):2209-13.
Objectives: To evaluate relationships between blood phytoestrogen levels, lipoprotein levels, estrogen levels and angiographically-defined coronary artery disease in women.
Summary of Findings: Higher blood levels of the phytoestrogen daidzein were associated with lower triglycerides, higher HDL-C levels, and a beneficial total cholesterol/HDL-C ratio. This beneficial association was evident among the subgroup of women with low (<184 pmol/L [<50 pg/ml]) blood estradiol levels, regardless of age and lipoprotein levels. There were no detectable relationships between the phytoestrogen levels and angiographic coronary artery disease. The results suggest a potential explanation for the variable lipoprotein results observed in prior randomized trials and call for investigation into subgroups of subjects that may preferentially benefit from dietary intake of food products, such as soy.
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64. Rutledge T, Reis SE, Olson MB, Owens J, Kelsey SF, Pepine CJ, Mankad S, Rogers WJ, Bairey Merz CN, Sopko G, Cornell CE, Sharaf BL, Matthews KA, Vaccarino V.  Depression symptom severity and reported treatment history combine to predict cardiac risk in women with suspected myocardial ischemia: the NHLBI-sponsored WISE study.  Accepted to Archives of General Psychiatry.
Objectives: This paper describes the relationships between depression and major clinical events in a sample of women with suspected myocardial ischemia in which we combined mental health information concerning past and present symptoms.
Summary of Findings: Relative to those with no or less stable depression symptoms, women with elevated depression symptoms and a reported treatment history showed higher rates of smoking, hypertension, poorer education, and an increased incidence of death and cardiac events.
65. Ahmed B, Bairey Merz CN, McClure C, Johnson BD, Reis SE, Bittner V, Pepine CJ, Sharaf BL, Sopko G, Kelsey SF.  Migraine headaches, angiographic coronary artery disease and cardiovascular outcomes: a report from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  Accepted to December 06 issue of Am. J. Medicine.
Objectives: To examine the relationship between migraine headaches, angiographic coronary artery disease and cardiovascular outcomes. 
Summary of Findings: Overall, 944 women with complete medical, demographic, psychosocial, physical exam and coronary angiography data enrolled in the Women’s Ischemia Syndrome Evaluation (WISE), including 905 women who completed baseline questionnaires regarding a history of migraine headaches. Women with a history of MH were younger, had lower overall angiographic CAD severity scores, and less obstructive angiographic CAD compared to women without a history of MH (n=685).  These differences remained statistically significant after adjustment for age and traditional cardiac risk factors.  On prospective follow-up, women with a history of MH were not more likely to have CV related event, and had a significantly lower overall mortality compared to women without migraine headaches
66. Shaw LJ, Bairey Merz CN, Pepine CJ, Reis SE, Bittner V, Kip K, Kelsey SF, Olson M, Johnson BJ, Mankad S, Sharaf BL, Rogers WJ, Pohost GM, Sopko G. The economic burden of angina in women with suspected ischemic heart disease.  Results from the National Institutes of Health – National Heart, Lung, and Blood Institute-Sponsored Women’s Ischemia Syndrome Evaluation (WISE).  Accepted to Circulation.

67. Wessel et al.  Coronary Reactivity is Only Partially Predicted by Atherosclerosis Risk Factors or Coronary Artery Disease in Women Evaluated for Suspected Ischemia: Results from the NHLBI Women’s Ischemia Syndrome Evaluation (WISE).  Accepted to JACC.

WISE / NHLBI WORKSHOP ELECTRONIC PUBLICATIONS (WISE and Other Investigators)

67. 
Pepine CJ, Balaban RS, Bonow RO, Diamond GA, Johnson BD, Johnson PA, Mosca L, Nissen SE, Pohost GM.  Women’s Ischemic Syndrome Evaluation.  Current status and future research directions.  Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002.  Section 1: Diagnosis of stable ischemia and ischemic heart disease.  Circulation, 2004;109:e44-6.

Statement of the Problem: Until recently, symptoms of typical angina pectoris were considered indicative of coronary artery stenoses, and women were considered spared from this syndrome until they became elderly.  The contemporary view has become attentive to possible alternative etiologies of typical as well as atypical symptoms and has proposed potential gender differences in pathophysiology.  This section reviews differences in diagnosing ischemia in women vs. men.

Summary of Recommendations:  Future research should find better methods to characterize symptoms in women with CAD and to better understand the relationship between symptoms and coronary vascular dysfunction.  

68.   Redberg RF, Cannon RO, Bairey Merz N, Lerman A, Reis SE, Sheps DS.  Women’s Ischemic Syndrome Evaluation.  Current status and future research directions.  Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002.  Section 2: Stable ischemia: Pathophysiology and gender differences.  Circulation, 2004;109:e47-9.

Statement of the Problem: The etiology of chest pain symptoms experienced in daily life remains unclear.  Possible sources include obstructive CAD, coronary flow abnormalities, as well as altered visceral pain sensitivity and psychological distress.  The aim is to investigate whether women who do not have obstructive CAD experience myocardial ischemia by a pathophysiology that differs from that of the majority of men.  

Summary of Recommendations:  It is important to develop better methodologies for evaluating ischemia and coronary flow reserve.  Testing by these means should always stratify by gender.

69.    Nabel EG, Selker HP, Califf RM, Canto JG, Cao JJ, Desvigne-Nikkens P, Goldberg RJ, Finnegan JR, Vaccarino V, Virmani R.  Women’s Ischemic Syndrome Evaluation: Current status and future research directions: Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002: Section 3: Diagnosis and treatment of acute cardiac ischemia: Gender issues.  Circulation, 2004;109:e50-2.

Statement of the Problem: The diagnosis and treatment of ACI in women in the emergency room is not optimal, resulting in missed diagnoses and treatments, and leading to excess mortality.  There is a need to improve health outcomes in women and to understand how care for women with ACI can be effectively delivered in various care settings.  

Summary of Recommendations: There is a need to supplement prior disease-targeted “efficacy research” with “effectiveness research.”   Such efforts should target diagnosis effectiveness, treatment effectiveness, dissemination and communication, and understanding the disease. 
70.   Waters DD, Gordon D, Rossouw JE, Cannon RO III, Collins P, Herrington DM, Hsia J, Langer R, Mosca L, Ouyang P, Sopko G, Stefanick ML. Women’s Ischemic Syndrome Evaluation: Current status and future research directions.  Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002.  Section 4: Lessons from hormone replacement trials.  Circulation, 2004;109:e53-5.

Statement of the Problem: While ovarian hormones (particularly estrogen) carry many benefits (such as antiatherogenic and vasodilator actions), they also activate coagulation pathways and increase C-reactive protein levels. 

Summary of Recommendations:  Given the recent trial findings, determining the cause of the early increase in cardiovascular events after initiation of HRT should be a research priority, as well as the apparent beneficial effects of endogenous estrogens.  In the meanwhile, the message that HRT is not useful for cardiovascular protection and the availability of other means to reduce cardiovascular risk should be delivered to all healthcare professionals and patients.

71.    Shaw LJ, Lewis JF, Hlatky MA, Hsueh WA, Kelsey SF, Klein R, Manolio TA, Sharrett AR, Tracy RP.  Women’s Ischemic Syndrome Evaluation.  Current status and future research directions.  Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002.  Section 5: Gender-related risk factors for ischemic heart disease.  Circulation, 2004;109:e44-6.  

Statement of the Problem: This section reviews the evidence for gender differences in traditional and novel risk factors and explores the use of conventional and innovative myocardial methods to detect myocardial ischemia.

Summary of Recommendations: There is compelling evidence that new risk measures may provide superior identification of women at risk for the development of CAD.  There is continued need for randomized trials comparing conventional with innovative testing.  

72.   Hayes SN, Long T, Hand MM, Finnegan JR, Selker HP.  Women’s Ischemic Syndrome Evaluation: Current status and future research directions: Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002.  Section 6: Key messages about acute ischemic heart disease in women and recommendations for practice.  Circulation, 2004;109:e59-61.

Statement of the Problem: While there is general agreement that recognition of symptoms by both women and healthcare providers remains problematic, many studies do not show fundamental gender differences in the types of presenting symptoms.  Thus reported gender differences may simply be due to different expectations and reporting styles.

Summary of Recommendations:  It is important to improve general awareness of symptoms in women, and to emphasize that symptoms in both men and women may not be dramatic or sudden or follow other stereotypes.  Future research should focus on better understanding of the full spectrum of the pathophysiological basis of ACS in women to fully reap the benefits of earlier recognition of symptoms.  

73.  Maseri A.  Women’s Ischemic Syndrome Evaluation: Current status and future research directions.  Report of the National Heart, Lung and Blood Institute Workshop, October 2-4, 2002.  Perspective: New frontiers in detection of ischemic heart disease in women.  Circulation, 2004;109:e62-3.

Statement of the Problem:  The main thrust of research in the field of IHD has been the identification of common mechanisms of disease and average prognostic determinants for events.  Even within such a broad research framework, research has revealed remarkable gender differences in the incidence, manifestations, and diagnosis of the various syndromes that compose IHD.  

Summary of Recommendations:  The new frontier of research is the identification of the actual causes for gender differences in the incidence of various ischemic syndromes and their relation to atherosclerosis and the prevalence of different ischemic triggers within each syndrome.

WISE ABSTRACT & OTHER PRESENTATIONS (MOST RECENT LISTED FIRST)

ACC 2006, 55th Annual Scientific Session, Atlanta, GA, March 11-14, 2006.
1. Bittner V, Johnson BD, Zineh I, Barrow G, Rogers WJ, Bairey Merz CN, Sopko G.  The TG/HDL ratio predicts all cause mortality in women.  JACC 2006;46:317A.
Objectives: To determine the prognostic utility of the TG/HDL-C ratio among women without a history of cardiovascular disease enrolled in the WISE study.
Summary of Findings: In univariate analysis, the TG/HDL-C ratio is a strong predictor of cardiovascular events and all cause mortality among WISE women. In multivariate analysis, the TG/HDL-C ratio is a strong independent predictor of all cause mortality among WISE women after adjustment for age, race, smoking, hypertension, diabetes, and lipid-lowering therapy.
2.    Johnson BD, Bairey Merz CN, Kaizar EE, Stanczyk FZ, Bittner V, Berga SL, Braunstein GD, Sharaf BL, Azziz R, Hodgson TK, Pepine CJ, Kelsey SF, von Mering GO, Sopko G.  Testosterone, estrogen, and coronary function in women: a report from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  JACC 2006;46:366A.

Objectives: Determine the role of endogenous testosterone and estrogens on coronary function. 

Summary of Findings: Reduced CFR was associated with metabolic syndrome and higher age.


Coronary vessel constriction or reduced dilation to ACH was associated with obstructive CAD.

Low testosterone/estradiol ratio (T/E2) was associated with metabolic syndrome, hypertension, high waist circumference, and low functional capacity. Low T/E2 ratio was associated with reduced CFR but not with response to ACH. High testosterone is related to better coronary reactivity to ADO but not ACH. Results suggest that androgens may modulate vasomotor response related to smooth muscle (ADO) but not endothelial-dependent (ACH) function.

3.    Khuddus MA, Sizemore BC, Handberg EM, Bairey Merz CN, Pepine CJ, Sopko G, McGorray SP, Smith KM, Sharaf BL, Nissen SE, von Mering GO.  Positive coronary artery remodeling in women with no or minimal angiographic disease: intravascular ultrasound findings from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation study.  JACC, 2006;46:331A
Objectives: To evaluate the prevalence of positive remodeling with intravascular ultrasound (IVUS) in WISE women undergoing coronary angiography for suspected ischemia. 

Summary of Findings: Twenty one percent (19/92) of women studied had no atherosclerosis. In five subjects (5%) atherosclerosis was so diffuse that remodeling could not be determined because no reference points were available.  Nine subjects could not be classified because they lacked one reference segment.  Remodeling was assessed in the remaining 59/92 women (64%), for a total of 666 lesionous coronary segments. Of these, 73% of women had evidence for positive remodeling. We found that most women with suspected ischemia and no or minimal angiographic CAD had positive coronary artery remodeling identified by IVUS.

4.    Khuddus MA, Sizemore BC, Bairey Merz CN, Pepine CJ, Handberg EM, McGorray SP, Smith KM, Sharaf BL, Nissen SE, von Mering GO.  Coronary atherosclerosis by intravascular ultrasound in women with suspected myocardial ischemia but minimal angiographic disease: a report from the NHLBI-sponsored WISE study.  JACC 2006;46:329A.
Objectives: To investigate the degree of atherosclerosis using intravascular ultrasound (IVUS) in women undergoing angiography for suspected ischemia.
Summary of Findings: Only 21% (19/92) of the women studied had no atherosclerosis. For the remaining 79% of women with atherosclerosis, mean % atheroma volume was 28 and mean maximum plaque thickness 0.54 mm. Mean % vessel involvement was 40% but 34% (25/73) of the women with atherosclerosis had >50% of the vessel involved. Overall, less then half of the women (34/73) had a % atheroma volume <30%. The strongest independent predictor of both atherosclerosis measures was increasing age. Despite the absence of obstructive disease on angiography in the majority of women in this study, with further evaluation of suspected myocardial ischemia have coronary atherosclerosis identified by IVUS. 

5.    Sizemore BC, Johnson BD, Bittner V, Sopko G, Bairey Merz CN.  Contributions of endogenous androgens versus age and waist circumference to coronary plaque and remodeling in women: a report from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  JACC 2006;46:321A.
Objectives: To further clarify the role of endogenous androgens in coronary atherosclerosis and remodeling in women.
Summary of Findings: Mean lumen cross-sectional area (CSA) and mean external elastic membrane (EEM) CSA correlated positively with free testosterone (FT), and had negative correlations with sex hormone binding globulin (SHBG). Mean atheroma CSA correlated with FR, age, and waist circumference. Waist circumference correlated with EEM CSA, as well as androgens. After adjusting for age all relationships between androgens and IVUS parameters remained unchanged, but after adjusting for waist circumference, all relationships became non-significant.
          First World Congress on Gender-Specific Medicine, Berlin, Germany, February 23-26.

1.    Johnson BD, Vaccarino V, Bairey Merz CN, Barrow G, Bittner V, Kelsey SF, Sheps DS, Rutledge T, York KM, Reis SE.  Is the relationship between depression and inflammatory markers modulated by coronary artery disease in women? The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Gender Medicine, 2006(3, Suppl. A): S24.

Objectives: To evaluate the relationship between high-sensitivity C-reactive protein (CRP), interleukin-6 (IL6), and Beck Depression Inventory (BDI) scores in 567 women undergoing coronary angiography for suspected ischemia.
Summary of Findings: In women undergoing coronary angiography, depression and inflammatory markers are strongly related. This relationship is not modulated by the presence or severity of CAD.
2.    Johnson BD, Vaccarino V, Bairey Merz CN, Barrow G, Bittner V, Kelsey SF, Sheps DS, Rutledge T, York KM, Reis SE.  Depression and cardiovascular events in women: do inflammatory markers explain this relationship? The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Gender Medicine, 2006(3, Suppl. A): S56-7.

Objectives: We hypothesized that inflammation may explain the link between depression and CV outcomes in women.
Summary of Findings: In women undergoing coronary angiography, about a quarter of the association between depression and CV events is explained by increased inflammation. Much of this relationship may be mediated by smoking.
AHA 2005 Scientific Session, Dallas, TX, November 13-16, 2005.
1. Bairey Merz CN, Johnson BD, Kaizar EE, Stanczyk F, Sharaf BL, Bittner V, Berga SL, Braunstein GD, Azziz R, Hodgson TK, Pepine CJ, Kelsey SF, Sopko G.  Endogenous androgens and coronary artery disease in women: a report from the NHLBI-sponsored WISE study.  Circulation, 2005;112(17 Suppl.): II-628.
Objectives: We hypothesized that higher androgen levels would be associated with greater angiographic CAD.
Summary of Findings: Among postmenopausal women undergoing coronary angiography for suspected ischemia, higher FR and A4 are associated with greater coronary atherosclerosis independent of cardiac risk factors. These relationships are not observed in premenopausal women.
2. Doyle M, Pohost GM, Shaw LJ, Sopko G, Kortright E, Vido DA, Kelsey SF, Johnson BD, Rogers WJ, Reis SE, Olson MB, Sharaf BL, Pepine CJ, Mankad S, Biederman RWW.  Internal, not external, ventricular energy utilization measured by MRI, coupled with coronary artery disease, assess risk in women: the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Circulation, 2005;112(17, Suppl.): II-727.
Objectives: The prognostic value of external and internal energy expenditure by the left ventricle (LV) has previously not been described in women with suspected myocardial ischemia. Here, the effect of epicardial coronary artery disease (CAD) and myocardial perfusion on these two variables is reported.
Summary of Findings: In women with suspected myocardial ischemia, external energy expenditure and ventricular efficiency indices were weakly prognostic, whereas exaggerated internal energy utilization by the LV in the presence of epicaridal CAD and/or myocardial ischemia were strongly and independently associated with adverse events. A comprehensive evaluation of risk requires assessment of the epicardial coronary arteries, myocardial perfusion, and internal energy utilization by the left ventricle.
3. Sharaf BL, Shaw L, Mankad S, Johnson BD, von Mering GO, Abbott JD, Kelsey SF.  Race impacts the association of severity of coronary artery disease with long-term cardiovascular outcome in women with suspected ischemia: findings from the NIH-NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Circulation, 2005;112(17, Suppl.): II-628
Objectives: The aim of this study was to characterize the severity of CAD and it’s association with outcomes in AA vs C women referred with a suspicion of ischemia.
Summary of Findings: CAD severity is a more portent predictor of adverse CV outcome in AA vs C women possibly due to underlying risk factors contributing to plaque vulnerability or micro-vascular dysfunction.
4. Shaw LJ, Bairey Merz CN, Johnson BD, Kelsey SF, Pepine CJ.  Importance of socioeconomic status as a predictor of cardiovascular outcome in women.  Circulation, 2005;112(17, Suppl.): II-808.
Objectives: This study’s aim was to explore the relationship of SES to cardiac outcome in 936 women prospectively enrolled in the NIH-NHLBI-sponsored Women’s Ischemia Syndrome Evaluation.
Summary of Findings: Outcome for the relatively wealthy, well-educated woman is improved suggesting that healthcare access is a critical component for achieving optimal care for all female patients.
5. Sizemore BC, Barrow G, Johnson BD, Kip K, von Mering GO, Kerensky RA, Handberg E, Pepine CJ.  Pulse pressure is a stronger predictor of mortality and cardiovascular events than systolic blood pressure in women: a report from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Circulation, 2006;112(17, Suppl.): II-678.
Objectives: Recent data have suggested that pulse pressure (PP) may be a better predictor of major adverse cardiovascular events (MACE) than systolic blood pressure (SBP), but this finding has not been consistently reproduced. Due to the increasing recognition of gender differences in cardiovascular disease we sought to further delineate the relative contributions of the indices to the risk of events in WISE participants.
Summary of Findings: PP is a stronger predictor of mortality and cardiovascular events than SBP in women undergoing coronary angiography for signs and symptoms suggestive of myocardial ischemia.
ACC 2005, 54th Annual Scientific Session, Orlando, FL, March 6-9, 2005.
1.  Arant CB, Wessel TR, Ridker PM, Olson MB, Johnson BD, Sharaf BL, Kerensky RA, Pauly DF, Handberg E, Zineh I, Sopko G, Kelsey SF, Bairey Merz CN, Pepine CJ.  Multimarker approach predicts adverse cardiovascular events in women evaluated for suspected ischemia: a report from the NHLBI-sponsored WISE study.  JACC 2005;45:223A-224A.


Purpose: To investigate a multi-biomarker approach including Hgb, hs-CRP, IL-6, SAA for CV risk prediction in women.



Summary of Findings: N=595.  Over a mean 3.6 year follow-up, women with 1, 2, 3, or 4 abnormal biomarkers increasingly more likely to have an adverse CV event or death, even after adjusting for risk factors (diabetes and presence of CAD remained as significant covariates).  

Society for Cardiovascular MR 8th Annual Scientific Sessions, San Francisco, CA: January 21-23 2005.
1. Doyle M, Pohost GM, Shaw LJ, Kortright E, Vido DA, Kelsey SF, Johnson BD, Rogers WJ, Reis SE,  Sharaf BL, Pepine CJ, Bairey Merz CN, Mankad S, Biederman RWW.  Risk assessed by Framingham and myocardial perfusion measured by MIR selects patients for coronary artery angiography: The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study. (oral presentation).


Purpose: To improve risk stratification by combining ATP III criteria and a global myocardial 
perfusion index (GMPi) calculated from MRI to predict MACE (death or MI).



Summary of Findings:  N=133.  Using Cox modeling, ATP III score and GMPi were 
independently predictive of  MACE.  Women with low ATP III and GMPi had no MACE.  20% of 
the population had both high APT III score and GMPi, and these accounted for 70% of MACE.  In 
the latter group, CAD severity further stratified risk.  The combined ATP III and GMPi can 
identify patients who would potentially benefit from angiography.

AHA 2004, New Orleans, LA: November 7-10.

1. Arant CB, Wessel TR, Johnson BD, Reis SE, Sharaf BL, Kerensky RA, von Mering GO, Pauly DF, Handberg E, Sopko G, Bairey Merz CN, Pepine CJ.  A novel cardiovascular risk score for women with suspected myocardial ischemia: A report from the NHLBI-sponsored WISE study.  Circulation 2004;110:744A.


Purpose:  To present the WISE risk score using traditional and novel CV risk factors to predict 
adverse CV events (death, MI, CHF, or stroke).   



Summary of Findings:  Independent predictors were prior MI or coronary intervention, ever 
smoking, systolic BP, DASI score, hemoglobin, hs-CRP, serum amyloid A, interleukin-6, and 
LDL-C.  A risk score, calculated from these factors weighted equally, was highly predictive of CV 
events.  This risk score provides a valuable new CV risk stratification tool for potential application 
in larger populations.

2. Doyle M, Pohost GM, Vido DA, Kelsey SF, Johnson BD, Rogers WJ, Reis SE, Olson MB, Shaw LJ, Sharaf BL, Pepine CJ, Bairey Merz CN, Mankad S, Biederman RWW.  Risk assessed by Framingham and myocardial perfusion measured by MRI selects patients for coronary artery angiography: The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Circulation 2004;110(17):544A.


Purpose: To improve risk stratification by combining ATP III criteria and a global myocardial 
perfusion index (GMPi) calculated from MRI to predict MACE (death or MI).



Summary of Findings:  N=133.  Using Cox modeling, ATP III score and GMPi were 
independently predictive of  MACE.  Women with low ATP III and GMPi had no MACE.  20% of 
the population had both high APT III score and GMPi, and these accounted for 70% of MACE.  In 
the latter group, CAD severity further stratified risk.  The combined ATP III and GMPi can 
identify patients who would potentially benefit from angiography.
3.  Johnson BD, Bairey Merz CN, Bittner V, Handberg E, Pattison A, Kelsey SF.  Recent hormone therapy (HT) trials have not influenced HT use in women at risk for coronary heart disease (CHD): The NHLBI-sponsored WISE study.  Circulation 2004;110(17):652A.

Purpose:  To evaluate HT use change since the WHI in women at risk for CHD.


Summary of Findings:  More than half of the women had a history of HT use, often of extensive 
duration.  As of spring 2004, the WHI results were not noticeably associated with HT use change.  
Potential explanations include lack of information distribution and understanding among 
physicians and women, and lack of knowledge and availability of alternative regimens for 
menopausal signs and symptoms.

4. von Mering GO, Nichols WW, Kerensky RA, Wessel TR, Arant CB, Pepine CJ.  Women with chest pain and normal coronary arteries have increased arterial stiffness by radial artery tonometry: a report from the Women’s Ischemia Syndrome Evaluation (WISE).  Circulation 2004;110(17):522A.

Purpose:  To assess the hypothesis that arterial properties and wave reflection characteristics are altered in 26 women with chest pain, reduced coronary flow velocity reserve (CFR), but normal coronary arteries as compared to 26 BMI and arterial pressure-matched controls without chest pain. 


Summary of Findings:  Systolic and diastolic blood pressure and pulse pressure were similar in the two groups.  However, arterial stiffness and reflected wave amplitude and duration were significantly higher in the patients, suggesting increased LV afterload and wasted LV pressure energy which may contribute to an imbalance between myocardial oxygen supply and demand and may explain, in part, ischemic symptoms in women with angiographically normal coronaries.

5. Wessel TR, Arant CB, McClure CK, Johnson BD, Sharaf BL, von Mering GO, Kerensky RA, Pauly DF, Handberg E, Sopko G, Kelsey SF, Bairey Merz CN, Pepine CJ.  Are traditional cardiovascular risk scores useful for women with suspected myocardial ischemia? A report from the Women’s Ischemia Syndrome Evaluation.  Circulation 2004;110(17):784A.
Purpose:  To investigate the usefulness of ATP III and ARIC 10-year CHD risk scores for predicting the prevalence of obstructive CAD and the incidence of adverse CV events over 4 years of follow-up.

Summary of Findings:  While ATP III and ARIC risk scores were associated with risk of obstructive CAD and adverse CV events, they accounted for <5% of the variability in CV events.  Thus, these two scales were only moderately predictive.  Better risk prediction tools are needed for this population.
6.  Wessel TR, Arant CB, Olson MB, Johnson BD, Sharaf BL, Reis SE, Shaw LJ, Handberg E, Sopko G, Pepine CJ, Bairey Merz CN.  Roles of fatness and fitness as cardiovascular risk factors for women: A report from the NHLBI-sponsored WISE study.  Circulation 2004;110(17):821A.

Purpose:  To investigate how measures of fatness (BMI, waist circumference, etc) and physical fitness (DASI: Duke Activity Status Index) correlate with prevalence of CV risk factors and obstructive CAD and with incidence of major CV events.


Summary of Findings:  76% had a BMI>25.  Although overweight women were more likely to have CV risk factors, none of the anthropometric indices correlated with obstructive CAD or CV events, after adjusting for risk factors.  Lower physical fitness was similarly associated with CV risk factors, but unfit women were more likely to have obstructive CAD and CV events, independent of risk factors or anthropomorphics.  Physical fitness level should be assessed for CV risk stratification and aggressively targeted as a modifiable CV risk factor.
7. Zineh I, Ma CX, Wessel TR, Arant CB, Cooper-DeHoff R, Pauly DF, McGorray SP, Bairey Merz CN, Pepine CJ, Johnson JA.  Influence of adrenergic system polymorphisms and nongenetic factors on obstructive coronary artery disease (CAD) in women: Results from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  Circulation 2004;110(17):353A.
Purpose:  To investigate associations between polymorphisms in adrenergic system genes, traditional CAD risk factors, and angiographic CAD in WISE women.

Summary of Findings:  N=510.  Age, hypertension, dyslipidemia, diabetes, creatine were significantly associated with CAD.  The B1AR Ser49Gly and B3AR Trp64Arg polymorphisms were also significant.  Significant interactions included Race*Ser49Gly, Race*diabetes, and diabetes*Trp64Arg.
ACC 2004, New Orleans, LA: March 7-10.

1.    Arant CB, Wessel TR, Olson MB, Reis SE, Marroquin O, Bairey Merz CN, Sopko G, Rogers WJ, Sharaf B, Smith KM, Mankad S, Johnson BD, Handberg E, Pepine CJ.  Serum inflammatory markers correlate with hemoglobin levels in women undergoing evaluation for suspected ischemia: Results from the National Heart, Lung, and Blood Institute WISE study.  JACC, 2004;43(Suppl A):515A.



Purpose: To evaluate the relationship between serum inflammatory markers and hemoglobin levels in women.



Summary of Findings:  In 602 WISE women, as hemoglobin levels increased, hs CRP, IL-6, and TNF-alpha decreased.  These findings were maintained after adjusting for other significant predictors of hemoglobin.  Underlying inflammation may contribute to both decreased hemoglobin levels and increased cardiovascular morbidity and mortality found in this population of women.  

2.    Doyle M, Pohost GM, Kortright E, Shaw LJ, Johnson DB, Rogers WJ, Fuisz A, Reis SE, Sharaf BL, Pepine CJ, Bairey Merz N, Mankad S, Vido DA, Kelsey SF, Olson MB, Biederman RW.  In women with symptoms of ischemic heart disease, global and regional myocardial perfusion status by magnetic resonance imaging better assigns risk: Results from the National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  JACC, 2004;43(Suppl. A):266A.



Purpose: To test the hypothesis that global assessment of myocardial perfusion (GMPi) better assigns risk that assessment of regions of relative hypoperfusion.



Summary of Findings:  Of 133 WISE women, 10 (7%) had an MI or death.  A low MR GMPi was associated with a 6.8 fold increased risk of death or MI.  A low GMPi with regional ischemia or scar was a significantly better estimator of hard cardiac events than any sole hypoperfusion index, SPECT, or MRI.  
3.    Handberg E, Johnson BD, Arant CB, Wessel TR, Olson MB, Reis SE, Shaw L, Mankad S, Rogers WJ, Bairey Merz CN, Sopko G, Pepine CJ.  Reduced functional capacity in women is associated with impaired vascular function.  JACC, 2004;43(Suppl. A):292A.



Purpose: To evaluate the relationship between vascular reactivity and DASI scores in women.

Summary of Findings: Women with a CFR <2.5 (n=97) had a lower mean MET score than women with a CFR ≥2.5 (n=106). Women with reduced CFR and FMD had the lowest DASI scores. Impairment in vascular function may result in modification of activity status and may help to explain poorer prognosis seen in women with reduced functional capacity who are evaluated for suspected ischemia. 

4.    Sharaf BL, Shaw L, Johnson BD, Kelsey SF, Olson MB, Mankad S, Rogers WJ, Reis SE, Pepine CJ, Bairey Merz CN.  Any measurable coronary artery disease identified in women presenting with ischemic chest pain is associated with an adverse outcome: Findings from the National Institutes of Health-National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study angiographic core laboratory.  JACC, 2004;43(Suppl. A):292A.



Purpose: To determine if minimal CAD is associated with adverse outcomes.

Summary of Findings:  Of 887 WISE women, death or MI at 3 yrs occurred in 1.9, 3.8, and 8.4% of women with no, minimal, and obstructive CAD (p<0.0001). Death or MI rates by angiographic severity score (SS) at 3 yrs were 2.1, 6, 7.7, 9.3, and 12.4% for women with SS=5, 5.1-10, 10.1-20, 20.1-50, and >50 (p<0.0001). CAD associated adverse outcome is identified even in women without obstructive lesions.

5.    Shaw LJ, Sharaf BL, Johnson BD, Sopko G, Pepine CJ, Pohost G, Reis S, Rogers W, Kelsey SF, Bairey Merz CN. Healthcare costs for cardiovascular disease in women with and without obstructive coronary disease: Results from the National Institutes of Health-National Heart, Lung, and Blood Institutes-sponsored Women’s Ischemia Syndrome Evaluation (WISE). JACC, 2004;43(Suppl. A):422A.



Purpose: To examine CAD prognosis and costs.

Summary of Findings: In 887 WISE women, the 4-yr mean±standard deviation costs (x1,000) ranged from $13±$16 to $27±$25 for 0-3 vessel CAD (p<0.0001). Due to younger age at Angio, lifetime costs were $206,246 for women with <50% stenosis and increasing to $540,136 for those with 3 vessel CAD.  Symptom driven care for women is costly even in the absence of obstructive CAD.

6.   Wessel TR, Arant CB, McGorray SP, Bairey Merz CN, Sopko G, Rogers WJ, Sharaf BL, Reis SE, Smith KM, Mankad S, Olson M, Johnson BD, Handberg E, Pepine CJ.  Coronary vascular dysfunction is only partially predicted by traditional cardiovascular risk factors in women undergoing evaluation for suspected ischemia: Results from the National Heart, Lung, and Blood Institute WISE study. JACC, 2004;43(Suppl. A):484A.

Purpose: To examine the relationship between coronary vascular dysfunction and traditional cardiovascular risk factors in women with chest pain.

Summary of Findings: In a sample of  210 WISE women, a significant association was found between a diminished response to adenosine and age, diabetes mellitus, hypertension, dyslipidemia, family history of CAD, HDL level, and DASI score (all p<0.05). Significant correlations between a diminished response to acetylcholine and HTN, DM, HDL level, BMI, and not smoking was also found (all p<0.05). Traditional risk factors for atherosclerosis are associated with coronary vascular dysfunction but account for <20% of variability in flow reserve. 

7.    Zineh I, McGorray SP, Jernigan LL, McNamara DM, Pauly DF, Bairey Merz CN, Pepine CJ, Johnson JA.  Relationship between b-adrenergic system polymorphisms and coronary peak flow velocity ratio in women: Analysis from the National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE).  JACC, 2004;43(Suppl. A):253A.

Purpose: To evaluate genetic polymorphisms in the adrenergic system to gain insight into possible pathophysiological mechanisms of coronary microvascular dysfunction.

Summary of Findings: Polymorphisms in the β1AR, β2AR, and Gsα were associated with differences In APV-R response to NTG.  There were no associations between any genotypes and reactivity response to Ado or Ach.

8.   Zineh I, McGorray SP, Jernigan LL, McNamara DM, Pauly DF, Bairey Merz CN, Pepine CJ, Johnson JA.  Influence of genetic and nongenetic factors on endothelium-dependent microvascular reactivity in the National Heart, Lung, and Blood Institue-sponsored Women’s Ischemia Syndrome Evalation (WISE).  JACC, 2004;43(Suppl. A):452A.


Purpose: To examine the relationship between traditional risk factors of endothelial dysfunction in addition to genetic polymorphisms on vascular reactivity in women with ischemic symptoms.


Summary of Findings: In a sample of 79 WISE women, it was found that polymorphisms in the β2AR and codon 49 of β1AR, and other non-genetic factors (history of hypertension, current smoker, SBP, and ever OC use) are associated with endothelium-dependent microvascular reactivity in women with ischemic symptoms.
AHA 2003, Orlando, FL: November 9-12, 2003.

1.   Doyle M, Vido DA, Kelsey SF, Johnson BD, Rogers WJ, Reis S, Olson M, Shaw L, Sharaf B, Pepine C, Bairey Merz CN, Pohost GM, Mankad S, Biederman RWW.  Cardiovascular energy model parameters are more predictive of severe adverse events than coronary artery angiography: The NHLBI-sponsored Women’s Ischemia Evaluation (WISE) study.  Circulation 2003;108:IV-377.



Purpose: To compare a cardiovascular energy model derived by noninvasive MRI to angiography coronary lumen status as a predictor of major cardiovascular events.



Summary of Findings:  N=228 WISE women.  The energy model was highly predictive of outcomes, with 57% of women in the highest quartile experiencing an event vs. 13% of women in the remaining quartiles.  The coronary artery disease severity score only minimally contributed to this risk assessment.  Results suggest that energy model parameters might provide an alternative risk assessment strategy to consider before invasive coronary angiography.    

2.   Johnson BD, Reis SE, Sharaf BL, Stylianou M, Olson MB, Gierach GL, Shaw LJ, Pohost GM, Kelsey SF, Sopko G, Bairey Merz CN.  Anginal symptom presentation and angiographic coronary artery disease in black and white women: The National Heart, Lung, and Blood Institute-sponsored Women’s Ischemia Syndrome Evaluation (WISE) Study.  Circulation 2003;108:IV-716.



Purpose: To evaluate anginal symptoms in black versus white women.



Summary of Findings: Black (n=106) vs. white women (n=539) reported a greater variety of symptoms and had a higher prevalence of abdominal symptoms, regardless of whether or not they had CAD and even after adjusting for socioeconomic or geographic variables.  This symptom constellation in black women may paradoxically lead to their symptoms being taken less seriously despite their higher CAD burden, and may account for the reported healthcare utilization gap. 

3.   Olson MB, Bairey Merz CN, Kelsey SF, Pepine CJ, Sopko G, Rogers WJ, Mankad S, Phankao C, Krantz D.  Hostility scores are associated with increased risk of events in women undergoing coronary angiography: Results from the NHLBI-sponsored WISE study.  Circulation 2003;108:IV-716.



Purpose: To determine if hostility scores are associated with cardiac events in women, as they have been reported for men.



Summary of Findings:  N=494 WISE women.  Using the Cook Medley inventory reflecting cynicism, hostility, and aggression, women with hostility scores below the median had better event-free survival (74%) vs. those with higher hostility scores (61%), p=0.03.  This relationship remained when adjusting for CAD and CAD risk factors.

4.   Olson MB, Shaw LJ, Kelsey SF, Reis SE, Mankad S, Gierach GL, McGorray SP, Cornell CE, Bairey Merz CN.  Racial differences in social support affect quality of life in women: Results from the NHLBI-sponsored WISE study.  Circulation 2003;108:IV-382.



Purpose:  To evaluate differences by race in the association between social support and quality of life in women undergoing coronary angiography. 



Summary of Fingings: N=645, with 16% ethnic minorities.  A more diverse social network contributed to improved quality of life in white but not in black women.   Race should be considered an important component in assessing quality of life in women.       

5th International Congress on Coronary Artery Disease, Florence, Italy, October 19-22, 2003.

1. Bairey Merz CN, Johnson BD, Sharaf BL, Bittner V, Berga SL, Braunstein GD, Hodgson TK, Matthews KA, Pepine CJ, Reis SE, Reichek N, Rogers WJ, Pohost GM, Kelsey SF, Sopko G.  Hypoestrogenemia of hypothalamic origin is associated with coronary artery disease in premenopausal women.  The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) Study.  Proceedings of the 5th International Congress on Coronary Artery Disease, Florence, Italy, October 19-22,2003.  


Purpose: To evaluate the relationship between hypoestrogenemia of hypothalamic origin and angiographic CAD, and to investigate psychological and social variables as mediators.  



Summary of Findings: N=95 premenopausal WISE women.  Premenopausal women with CAD (14%) had significantly lower estradiol (E2), bioavailable estradiol (bioE2), and estrone (E1) levels than those with CAD, as well as a hormone constellation defined as hypothalamic hypoestrogenemia.  Psychological stress was independently related to hypoestrogenemia.  Results suggest that estrogen deficiency of hypothalamic origin may be a risk factor for CAD in premenopausal women, and that there may be a biobehavioral link. 

North American Menopause Society (NAMS) 14th Annual Meeting.  Miami Beach: September 17-20, 2003.

1.    Bairey Merz CN, Johnson BD, Sharaf B, Berga S, Braunstein G, Bittner V, Reis S, Pepine CJ, Mankad S, Pohost G, Sopko G, Kelsey SF.  Prior oral contraceptive use and coronary artery disease (CAD): Data from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Menopause, 2003;10(6):582.


Purpose:  To evaluate the relationship between oral contraceptives and CAD.



Summary of Findings:  N=702 postmenopausal WISE women.  Prior OC users were younger but had lower CAD severity than non-prior users, despite adjustment for age, diabetes, triglycerides, LDL, smoking aspirin use, lipid lowering medications, and socioeconomic variables.  There was no relation between duration of prior OC use and CAD severity.   

2. Johnson BD, Bairey Merz CN, Sharaf BL, Berga SL, Braunstein G, Bittner V, Gierach G, Reis SE, Pepine CJ, Mankad S, Sopko G, Pohost GM, Kelsey SF.  Bilateral salpingo-oophorectomy (BSO) and coronary artery disease (CAD): The NHLBI-sponsored Women’s Ischemia Syndrome Evaluation (WISE) study.  Menopause, 2003;10(6):568.


Purpose:  To evaluate the relationship between surgical menopause and presence/severity of CAD.



Summary of Findings:  N=669 postmenopausal WISE women.  Women with BSO had a lower prevalence of CAD.  BSO remained an independent negative predictor of CAD severity when adjusting for age, diabetes, hypertension, dyslipidemia, smoking, and hormone therapy.  These findings were not explained by higher use of hormone therapy among women with BSO, timing of BSO, or socioeconomic or health behavior variables.  There may be an atherosclerotic benefit of BSO among women with polycystic ovary disease or related conditions.

AHA XV Scientific Meeting of the Inter-American Society of Hypertension.  San Antonio, TX: April 27-30, 2003.

1. Gierach GL, Johnson BD, Sharaf BL, Bittner V, Pepine CJ, Reichek N, Rogers WJ, Shaw LJ, Olson MB, Kelsey SF, Sopko G, Bairey Merz CN.  Age, Menopausal Status, Coronary Risk Factors and CAD in Women: A Report from the NHLBI-Sponsored WISE Study. 


Purpose:  Do pre- vs. post-menopausal women have different CAD risk factors, and are these differentially related to CAD in the two groups? 


Summary of Findings:  n=123 PRE and 482 POST WISE women.  In women with CAD, age-adjusted systolic blood pressure (SBP) and pulse pressure (PP) were significantly higher in PRE vs. POST women.  CAD risk increased with SBP and PP for PRE (p=0.004) but not for POST (p=0.13) women, even after adjusting for age, race, and antihypertensive medication use.  This increased risk is not attributable to age alone.  The clinical implications are for greater attention to hypertension in premenopausal women. 

American College of Cardiology, 52nd Annual Scientific Session.  Chicago: March 13-April 2, 2003.

1. Johnson BD, Kip K, Ridker PM, Tjandrawan T, Bairey Merz CN, Sharaf BL, Pepine CJ, Rogers WJ, Mankad S, Stylianou MP, Pohost GM, Reis SE.  Relationship Between Serum Amyloid A and Coronary Artery Disease in Women: The NHLBI-Sponsored Women’s Ischemia Syndrome Evaluation (WISE) Study.  JACC 2003;41:262A.

Purpose:  To determine the relationship between SAA, an acute phase inflammatory protein, and angiographic CAD in women.

Summary of Findings:  N=705 WISE women.  SAA had a strong independent association with the presence and severity of obstructive CAD, even after adjusting for CAD risk factors including age, triglycerides, HDL, serum estrone and progesterone (markers of menopausal status), smoking, BMI, pulse pressure, diabetes, dyslipidemia, and HRT use.  The robust relationship between SAA and CAD supports the hypothesis that inflammation modulates atherosclerosis.

2. Marroquin OC, Kip KE, Ridker PM, Pepine CJ, Tjandrawan T, Kelsey SF, Mankad S, Rogers WJ, Bairey Merz CN, Sopko G, Sharaf BL, Reis SE.  Inflammation is Not Associated with Coronary Microvascular Dysfunction in Women with Chest Pain.  JACC 2003;41:251A.

Purpose:  To evaluate whether inflammation, known to be associated with atherosclerosis and cardiovascular risk, plays a role in the mechanism of coronary microvascular dysfunction measured by coronary flow reserve (CFR).

Summary of Findings:  N=94 without CAD.  CFR did not correlate with C-reactive protein, interleukin-6, tumor necrosis factor-(, or transforming growth factor-(1.  Multivariate models demonstrated not evidence of an association between inflammatory markers and CFR.  These results suggest that inflammation does not play a pathophysiologic role in coronary microvascular dysfunction in women.

3. Morise A, Olson MB, Bairey Merz CN, Mankad S, Rogers WJ, Pepine CJ, Reis SE, Sharaf BL, Sopko G, Pohost GM, Shaw LJ.  Can a Pre-Exercise Test Score Predict Prognosis in Women with a Low Prevalence of Coronary Disease?  The National Heart, Lung, and Blood Institute-Sponsored Women’s Ischemia Syndrome Evaluation (WISE) Study.  JACC 2003;41:191A.

Purpose:  To test a Pretest Score (based on age, symptoms, estrogen status, and 6 other CAD risk factors) recommended for stratifying patients with known coronary disease before exercise testing, in a population with a low prevalence of coronary disease (WISE).

Summary of Findings:  N=563.  In this population with low prevalence of coronary disease, the Pretest Score stratified women significantly concerning both hard and soft prognostic outcomes.   

4. Olson MB, Holubkov R, Fried L, Reeser V, Mankad S, Pepine CJ, Kerensky R, Bairey Merz CN, Sharaf BL, Sopko G, Rogers WJ, Reis SE.  Mildly Reduced Creatinine Clearance is Associated with Coronary Artery Disease in Women: The NHLBI-Sponsored WISE Study.  JACC 2003;41:326A.

Purpose:  To investigate the relationship between mild renal insufficiency, defined as 50-80 ml/min calculated by the Cockroft-Gault equation, and CAD.

Summary of Findings:  N=721 (34% with mild renal insufficiency).  Women with mild renal insufficiency were 1.6 times more likely to have significant CAD, after adjusting for age, risk factors, IL-6 livels and HRT use (p<0.05).  Similar findings were noted when using serum creatinine to define renal function.  Impaired creatinine clearance may be a marker for unmeasured pro-atherogenic factors.    

5. Shaw LJ, Olson MB, Kelsey S, Chaitman BR, Sopko G, Bairey Merz CN.  Using Estimated Functional Capacity to Optimize Stress Testing for Diagnosis and Prognosis of Cardiovascular Disease in Women: The NHLBI-Sponsored WISE Study.  JACC 2003;41:177A.

Purpose:  To compare the prognostic value of predicted functional capacity based on the Duke Activity Status Index (DASI) compared with peak exercise METs.

Summary of Findings:  N=260 WISE women.  Women with  DASI-predicted METs <4.7 had higher rates of inducible ischemia.  With both measures, METs <4.7 was highly predictive of 2.3-year event rates (unstable angina, death, MI, heart failure, stroke).  Use of the DASI prior to exercise stress testing may stratify candidates for exercise testing or pharmacological stress.

American Psychosomatic Society Meeting, Phoenix, AZ: March 2003.

1. Olson MB, Kelsey SF, Matthews K, Bairey Merz CN, McGorray SP, Vido D, Cornell CE, Muldoon MF.  Aggression and Lipid-Lowering Medication Use in Women: The NHLBI-Sponsored WISE Study.  Psychosomatic Medicine 2003;65(1):10.
Purpose:  To examine the association between use of lipid-lowering medication and aggression, hostility (using the Cook-Medley questionnaires), and depression (Beck’s Depression Inventory). 

Summary of Findings:  N=510 WISE women.  Women on lipid-lowering medications did not differ on depression or hostility scores but had higher aggression scores as compared to those not on these medications, even after adjusting for age, education, and extent of angiographic CAD. 

2. Phan Kao C, Krantz DS, Olson MB, Bairey Merz CN, Sopko G, Vido DA, Shaw LJ, Pepine CJ, Matthews K.  Hostility, Anger and Cardiac Symptoms in Women with Suspected Coronary Artery Disease: The WISE Study.   Psychosomatic Medicine 2003;65(1):19.
Purpose:  To determine whether women with angiographic CAD differ from those without CAD in terms of elevated hostility or anger (measured by Cook-Medley Hostility Inventory and Spielberger Anger Expression Scale).

Summary of Findings:  N=636 WISE women and 44 healthy women.  Of the 6 anger and hostility measures, Anger Out was the sole independent predictor of angiographic CAD.  Compared to the reference sample, WISE women had higher Anger Expression scores, after adjusting for significant CAD risk factors.  Women who reported >10 different symptoms had significantly higher scores on all six measures of anger/hostility as well as lower functional status than those reporting fewer symptoms.  Results suggest that expression of anger/hostility may be a risk factor in women.

AHA 2002, Chicago, Ill: November 17-20, 2002.
1. Bairey Merz N, Johnson BD, Bittner V, Berga S, Braunstein G, Hodgson TK, Shaw L, Smith K, Kelsey SF, Sopko G.  Diabetes and Estrogen Deficiency in Premenopausal Women: The NHLBI-Sponsored WISE Study.  Supplement to Circulation 2002;106:II-508-9.
Purpose:  To determine if diabetes (DM), a strong correlate of CAD in females, is related to estrogen deficiency.

Summary of Findings:  N=165 premenopausal WISE women.  DM was associated with lower bioavailable estradiol levels, even after controlling for CAD risk factors.  These findings suggest that estrogen deficiency among premenopausal women may be responsible for the relatively higher CAD risk from DM among women compared to men.

2. Bairey Merz N, Johnson BD, Bittner V, Matthews KA, Sharaf B, Kelsey SF, Sopko G.  Reproductive Hormones and Chest Pain in Women:  The NHLBI-Sponsored WISE Study.  Supplement to Circulation 2002;106:II-540
Purpose:  To evaluate whether estrogen modulates chest pain perception in women.

Summary of Findings:  N=519 WISE women.  Blood estradiol levels were negatively associated with chest pain frequency in premenopausal women (p=0.0001) and positively associated with chest pain frequency in postmenopausal women.   These findings support animal data that estrogen enhances pain perception.

3. Johnson BD, Kip K, Sharaf BL, Ridker PM, Bairey Merz CN, Kelsey SF, Tjandrawan T, Pepine CJ, Stylianou MP, Rogers WJ, Mankad S, Reis SE.  Relationship Between IL-6/CRP and Coronary Artery Disease (CAD) Severity in Women: The NHLBI-Sponsored WISE Study.  Supplement to Circulation 2002;106:11-637.
Purpose:  To evaluate the relationship between the inflammatory markers CRP and IL-6 with CAD severity.  

Summary of Findings:  N=632 WISE women.  High IL-6 was associated with high CAD severity but CRP was not.  This associated became not significant when adjusting for CAD risk factors.  Thus IL-6 and CRP are not independently associated with CAD severity, consistent with the hypothesis that the relationship between these markers and cardiovascular events may be due to inflammation-related destabilization of non-obstructive coronary atherosclerotic plaques, rather than severity of CAD.

AHA 4th Scientific Forum on Quality of Care and Outcomes Research in Cardiovascular Disease and Stroke.  Washington, DC: October 13-14, 2002. 
1. Johnson BD, Shaw LJ, Pepine CJ, McGorray SP, Reis SE, Kelsey SF, Sopko G, Rogers WJ, Mankad S, Bairey Merz CN.  Persistent Chest Pain and Future Adverse Events.  The NHLBI-Sponsored Women’s Ischemia Syndrome Evaluation (WISE) Study.  (Abstract book and http://aha.agora.com/abstractviewer).
Purpose:  To evaluate the prognosis of women with persistent chest pain (PCP).

Summary of Findings:  N=594 WISE women with chest pain at baseline.  Almost half of the women continue to suffer from chest pain at 1-year follow-up (PCP).  Regardless of CAD status, these women continue to return for repeat diagnostic procedures and re-hospitalizations in subsequent years and consume a greater share of health care resources. 

NHLBI WORKSHOP on Women and Ischemia Syndrome Evaluation (WISE): Diagnosis and Pathophysiology of Ischemic Heart Disease.  Baltimore: October 2-4, 2002.

1.  Johnson BD.  Clinical Diagnosis of Angina – The WISE Experience.   http://www.nhlbi.nih.gov/


   meetings/workshops/wise/index.htm. 


Purpose:  To evaluate symptoms in women.

Summary of Findings:  N=557 WISE women without prior history of CAD.  70% had either typical  (TA) or atypical angina.  Although women with CAD had a higher rate of TA, 30% of women without CAD also had TA.  TA missed more than half of the women with angiographic CAD.  In women aged < 55 years, TA was no better than chance in predicting CAD; beyond age 55, TA became more accurate with each increasing decade of age.  Absence of a reliable yard stick for women is costly both in terms of morbidity and healthcare utilization.

2.  Kelsey SF.  Prognostic Value of Ischemia Testing in the Women’s Ischemia Syndrome Evaluation (WISE).  http://www.nhlbi.nih.gov/meetings/workshops/wise/index.htm.



Purpose:  To evaluate the prognostic value of various evocative ischemia tests used in WISE.


Summary of Findings:  584 WISE women had at least one traditional non-invasive test (SPECT imaging, dobutamine stress echocardiography, exercise stress ECG, pharmacological ECG).  Unexpectedly, after an average of 32 months of follow-up, women without CAD but at least one abnormal test had a better prognosis than those with neither CAD nor ischemia.  P31 MR spectroscopy was the best predictor of outcome events.  Results suggest the possibility that  the traditional ischemia definition is not specific for women.

3. Reis SE.  Coronary Microvascular Disease in Women.  http://www.nhlbi.nih.gov/meetings/ workshops/wise/index.htm.

Purpose:  To present WISE evidence that coronary “Syndrome X” may be attributable to microvascular dysfunction.


Summary of Findings:  Among WISE women without obstructive CAD, assessment of coronary flow reserve and changes in coronary flow in response to adenosine and mental stress demonstrated that 52% had microvascular dysfunction and 4% had coronary vasospasm.  Inducible myocardial ischemia was also found in 20% of women undergoing P31 MR spectroscopy.  These studies are consistent with the hypothesis that a subgroup of women with chest pain without CAD may have microvascular dysfunction associated with stress-induced subendocardial hypoperfusion and metabolic ischemia.

 The European Society of Cardiology.  Berlin: August 31-September 4, 2002.
1. Olson M, Kelsey S, Shaw L, Mankad S, Cornell C, Matthews K, McGorray S, Bairey Merz CN.  Hormone Replacement Therapy, Ethnicity and Psychological Health in Women: Results from the NHLBI-Sponsored WISE Study.  Europ. Heart J;4(Suppl.);259.
Purpose:  To evaluate use and psychological factors associated with HRT use in black vs. white women.

Summary of Findings:  N=469 postmenopausal WISE women.  Among white women HRT use was associated with better psychological health, with fewer symptoms of depression or lower aggression scores.  This effect was not apparent in black HRT users.  Adjusting for angiographic findings did not affect these associations.

International Society for Magnetic Resonance in Medicine.  Honolulu, HI: May 20-24, 2002.

1. Buchthal SD, den Hollander JA, Kim HW, Scott KN, Pepine CJ, Johnson D, Olson M, Kelsey SF, Pohost GM.  31P Stress Test is Predictive of Myocardial Events in the Women(s Ischemia Syndrome Evaluation.  Proceedings Tenth ISMRM, 2002:687.

2.  Kim HW, Scott KN, Bruner AP, Buchthal S, den Hollander J, Pohost GM, Pepine CJ.  Cardiac 31P MRS identifies ischemia in women with chest pain but normal coronary angiograms.  Proceedings Tenth ISMRM, 2002:1699.

Society for Cardiac Angiography and Interventions, Seattle, May 15-18, 2002.  

1. Jimenez J, Popkin VB, Pepine CJ, Reis SE, Detre KM, Johnson BD, Olson MB, Williams DO, Bairey Merz CN, Sharaf BL.  Angiographic Findings Explain Clinical Outcome in Women with Suspected Ischemic Chest Pain and Diabetes Mellitus: Results from the NHLBI Women(s Ischemia Syndrome Evaluation (WISE) Study Angiographic Core Laboratory.  (Abstract book).

Purpose:  To determine if the high risk in women of diabetes (DM) for fatal ischemic heart disease is due to the extent and severity of heart disease.

Summary of Findings:  193 women with DM and 731 without DM.  Women with DM were older and had a higher history of HTN and prior MI or revascularization procedures.  Angiographic analysis revealed a higher prevalence and severity of CAD and lower ejection fraction.  Clinical outcome was markedly worse in diabetics.  Early characterization of coronary anatomy in diabetic women with stable chest pain may be warranted. 
10th Annual Meeting: The International Society of Magnetic Resonance Med.
1.  Kim HW, Scott KN, Bruner AP, Buchthal S, den Hollander J, Pohost GM, Pepine CJ.  Cardiac 31P MRS Identifies Ischemia in Women with Chest Pain but Normal Coronary Angiograms.  Proc. Intl. Soc. Mag. Reson. Med 10, 2002: 1699.

Purpose:  To compare University of Florida P31 results with  those previously  reported from the University of Alabama, using different instrumentation..


Summary of Findings:  N=35 women with chest pain and <20% stenosis.  Similar results were obtained with different techniques.  Also, two reproducibility studies show that P31 is highly reproducible in normal subjects and patients.  Abnormal P31 results were found in 14% of the women.  All other tests performed on these women showed no statistically significant difference between patients with normal vs. abnormal P31 response.  Therefore cardiac P31 MRS should provide new insights into the pathophysiology of women with angina and no significant CAD.

2.  Buchthal SD, den Hollander J, Kim HW, Scott KN, Pepine CJ, Johnson D, Olson M, Kelsey SF, Pohost GM.  31P Stress Test is Predictive of Myocardial Events in the Women’s Ischemia Syndrome Evaluation.  Proc. Intl. Soc. Mag. Reson. Med. 10, 2002: 687.



Purpose:  To determine the relationship of 31P MRS results with subsequent myocardial events.


Summary of Findings: N=89 WISE women with chest pain and varying degrees of stenosis (0-95%).  20% of women with chest pain but no angiographic CAD had a stress-induced decrease in PCr/ATP ratios suggestive of an ischemic event.  These women were three times more likely to have a subsequent event requiring hospitalization than those with normal stress tests.

Society for Cardiovascular Magnetic Resonance.  Lake Buena Vista, FL.  January 24-27, 2002.

1.  Doyle M, Fuisz A, Rogers WJ, Kortright E, Bairey Merz CN, Johnson D, Kelsey S, Walsh E, Sharaf B, Tauxe L, Pohost G, Biederman R.  The Use of CMR Measured Cardiac Function and Perfusion Indices to Predict Outcome as a Function of Coronary Artery Stenosis Level.    Need reference.

Purpose:  To assess the CMR derived global myocardial perfusion (GMP) index and ejection fraction (EF) as predictors of cardiovascular events at different levels of CAD severity.  

Summary of Findings:  N=124 WISE women.  Degree of coronary artery stenosis is a  poor predictor of event rates.  However, once patients identified with GMP and EF to be at low risk are excluded, the remaining patients demonstrate a linear trend of increasing event rate with increasing stenosis level.  Thus the CMR LV function index refines risk stratification and may allow improved patient management.

American Heart Association, 42nd Annual Conference on Cardiovascular Disease Epidemiology.  Honolulu, HI.  April 23-26, 2002.

1.  Johnson BD, Bairey Merz CN, Berga SL, Braunstein G, Bittner V, Hodgson K, Vido DA, Smith K, Kelsey SF.  The WISE Hormonal Algorithm for Menopausal Status Classification.  The NHLBI-Sponsored Women(s Ischemia Syndrome Evaluation Study.  (Abstract book and http://aha.agora.com/abstractviewer, Epi Asia Pacific, 2002: abstract poster session). 

Purpose: To present the WISE hormonal algorithm for determination of menopausal status for women, < 55 years of age (or menstruating > 55 years) and without bilateral oophorectomy.

Summary of findings: N=269.  When evaluated against expert consensus classification, the WISE hormone algorithm correctly identified 93% of the women as compared to 62% for algorithms relying solely on self-reported menstrual history.  The WISE hormonal algorithm is recommended for use in large epidemiological investigations where repeated blood or urine measures are not feasible.

American College of Cardiology, 51st Annual Scientific Session.  Atlanta: March 17-20, 2002.

1.  Brown Z, Kerensky RA, McGorray SP, Reis SE, Bairey Merz NC, Sopko G, Pepine CJ, Pauly DF.  Bradykin B1 Receptor Gene Polymorphism is Associated with Impaired Coronary Reactivity in Women: A Report from the NHLBI WISE Study.  JACC 2002; 39[Suppl A]:217A

Purpose:  To determine if the cardioprotective effect of bradykinin and related kinins is reduced in patients with polymorphic (deficient) alleles of the B1R gene.


Summary of Findings:  148 WISE women with genetic analysis for the G to C polymorphism at position –699 of the gene.  20% of the women carried the B1R gene polymorphism.  These women showed a significant decrease in coronary response to adenosine, independent of angiographic CAD, coronary risk factors, and endothelial mediated response.  Data suggest that intrinsic genetic factors contribute to coronary smooth muscle reactivity.

2.   Buchthal SD, Johnson BD, Kim HW, den Hollander JA, Scott KN, Bairey Merz N, Kelsey SF, Pepine CJ, Pohost GM.  Abnormal Myocardial Phosphorus Metabolism in the Women(s Ischemia Syndrome Evaluation (WISE): Final Phase 1 Results.  JACC 2002; 39[Suppl A]:197A.



Purpose: To report the 31P spectroscopic findings from WISE phase I.



Summary of Findings:  Among 95 WISE women with no or minimal CAD, 19% showed a > 2SD decrease in phosphocreatine (PCr)/ATP ratios during handgrip stress.  Degree of stenosis did not correlate with change in PCr/ATP.  Despite having a high number of traditional risk factors for obstructive CAD, there was no relationship between the risk factors and 31P results.  This suggests a non-atherosclerotic mechanism for symptoms in this patient population.  

3.   Pohost GM, Buchthal SD, Johnson BD, Kim HW, den Hollander JA, Olson MB, Scott KN, Pepine CJ, Shaw L, Mankad S, Kelsey SF, Bairey Merz CN.  Abnormal 31P NMR Stress Test is Predictive of Myocardial Events: A Report from the NIH-NHLBI sponsored Women(s Ischemia Syndrome Evaluation (WISE).  JACC 2002; 39[Suppl A]:455A.



Purpose:  To assess the ability of 31P-NMR for predicting subsequent myocardial events.


Summary of Findings:  Of the 95 women, the 19% of women with abnormal 31P-NMR results but no or minimal CAD were 2.8 times more likely to have a subsequent myocardial event than women with normal spectroscopy results but no or minimal CAD.  Further evaluation into underlying pathophysiology and possible treatment options for these women is indicated.

4.    Johnson BD, Holubkov R, Bairey Merz CN, Pepine CJ, Rogers WJ, Reichek N, Sharaf BL, Kelsey SF, Sopko G, Reis SE.  HRT Modulates Brachial Artery Diameter and Flow-Mediated Dilation: The NHLBI-Sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study.  JACC 2002; 39[Suppl A]:220.




Purpose:  To evaluate the relationship between hormone replacement therapy (HRT) and brachial artery flow-mediated dilation (FMD) as well as baseline brachial artery diameter.




Summary of Findings:  N=342 WISE participants.  Among women undergoing angiography for suspected ischemia, brachial artery size was dependent on age, estrogen level (HRT), hypertension, obesity, and CAD.  Although brachial artery size was the strongest predictor of FMD, HRT independently counteracted the age-related deterioration of brachial artery endothelial function.

5.    Johnson BD, McGorray SP, Pepine CJ, von Mering GO, Kelsey SF, Kerensky RA, Pohost G, Rogers WJ, Reichek N, Reis SE, Sopko G, Bairey Merz CN.  Phytoestrogens Have a Potentially Adverse Effect on Coronary Vasodilator (Endothelial Independent) Function in Women With Suspected Ischemia: A Report form the NHLBI-Sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study.  JACC 2002; 39[Suppl A]:252A.

Purpose:  To investigate the relationship of blood phytoestrogen levels with endothelial function measured as Average Peak Velocity (APV) and Volumetric Flow Reserve (VFR) to adenosine (ADO), acetylcholine (ACH), or nitroglycerine (NTG).

Summary of Findings: N=106 WISE women.  Genistein was significantly negatively correlated with APV and VFR response to ADO and to a lesser extent to NTG  but not to ACH.  There were no significant correlations for daidzein.  Higher blood levels of the phytoestrogen genistein thus are associated with reduced coronary flow reserve as well as NTG vasodilator function but not endothelial function assessed by ACH.  The relationship between isoflavones and coronary vasomotor function appears complex and additional studies are warranted before these compounds are universally recommended as beneficial.   

6.   Bairey Merz CN, Johnson BD, Bittner V, Sharaf BL, Reis SE, Reichek N, Rogers WJ, Pepine CJ, Sopko G.  Do Hot Flashes Explain the Protective Association Between HRT and CAD in Women: The NHLBI-sponsored WISE Study.  JACC 2002; 39[Suppl A]:456A.



Objective:  Hot flashes in peri/postmenopausal women may be an indicator of adequate vasomotor reserve, and may explain the apparently protective HRT effect (usually prescribed for hot flashes) for CAD that is observed in epidemiological studies but not replicated in randomized clinical trials.



Summary of Findings:  N=738 postmenopausal WISE women.    Those reporting a history of hot flashes were more likely to take HRT and had less CAD.  In multivariate modeling, age was the best predictor of angiographic CAD (p=0.0001), while absence of hot flashes was a moderate predictor (p=0.08).  This suggests that hot flashes, possibly a measure of adequate vasomotor reserve, may explain the apparent observed benefit of HRT for CAD in women.

American Heart Association Scientific Sessions 2001, Anaheim, CA:  November 11-14, 2001.  

1.    Bairey Merz CN, Olson MB, Matthews KA, Sharaf BL, Pepine CJ, Reis SE, Pohost G, Reichek N, Rogers WJ, Kelsey SF, Sopko G.  Higher Physical Activity Level Does Not Improve the Predictive Accuracy of Angina for CAD in Women:  The NHLBI-Sponsored WISE.  Supplement to Circulation, 2001: 104(17):II-819.

Objectives:  To evaluate the relationship between typical angina and CAD according to functional capacity (DASI) and physical activity level (PEPI-Q) in women referred for coronary angiography.

Summary of Findings:  N=635.  Both lower DASI score and  typical angina predicted CAD.  However there was no significant interaction between typical angina and DASI scores.  Similar findings were obtained for PEPI-Q.  Hence higher physical activity levels do not improve the predictive accuracy of angina for CAD. 


2.    Johnson BD, Bairey Merz CN, Matthews K, Krantz DS, Olson MB, Kelsey SF, Pakstis D, Cornell CE, Kerensky RA.  Persistent Chest Pain (PCP) at One-Year Follow-Up: Psychological or Physical? The NHLBI- Sponsored WISE Study.  Supplement to Circulation, 2001: 104(17):II-724.
Objectives:  To determine the role of physical versus psychological dysfunction in PCP among women undergoing coronary angiography for suspected myocardial ischemia.

Summary of Findings: In separate models, both physical and psychological problems were related to PCP.  However, when combining the models, psychological symptoms were not independent predictors of PCP, suggesting that the psychological symptoms observed among women with chest pain may be an outcome of undiagnosed chest pain rather than vice versa.  

3.    Doyle M, Fuisz T, Biederman RWW, Kortright E, Walsh AE, Sharaf BL, Rogers WJ, Bairey Merz CN, Pohost GM, Kelsey SF.  Global Myocardial Perfusion Levels are Incrementally Predictive of Cardiac Events.  Supplement to Circulation, 2001: 104(17):II-770.

Objectives: To determine the value of global myocardial perfusion (GMP) index, assessed by magnetic resonance (MR) imaging, for predicting cardiac events.

Summary of Findings:  N=124.  The GMP Index and ejection fraction were independently predictive of cardiac events.  The GMP index may be used to stratify risk for patients with symptoms of angina. 

American Heart Association Scientific Conference on Molecular, Integrative and Clinical Approaches to Myocardial Ischemia.  Seattle, WA: August 2001.  

1.  Pauly DF, von Mering GO, Humphlett PK, McGorray SP, Kerensky RA, McNamara DM, Reis SE, Kelsey SF, Sharaf BL, Sopko G, Pepine CJ.  Coronary Endothelial Dysfunction Varies with a Polymorphism in the Angiotensin II Type 1 receptor (AT1R) Gene in Women (Abstract book, P120).  

Objective:  Since the rennin-angiotensin system (RAS) is linked to endothelial function, to assess if genetic variations in the AT1R gene may contribute to coronary endothelial function in women.

Summary of Findings:  In 150 WISE women, a genetic polymorphism at position 573 of the AT1R gene was associated with endothelial dysfunction in women with chest pain referred for cardiac catheterization.  This association occurred independently of angiographic CAD.  The interplay between AT1R genotype and coronary response to ACH suggests a genetic component of coronary endothelial function and links the chest pain syndrome with the AT1R and the RAS.

2. Bittner V, Bairey Merz CN, Pepine C, Pohost G, Reichek N, Steis S, Rogers W, Sharaf B, Kelsey SF, Johnson D, Olson M, Sopko G.  Hormonal Status and Myocardial Ischemia Testing: Improved Prediction of CAD in Women from the NHLBI-Sponsored WISE Study (Abstract book P119).

Objective:  To determine if information about hormone status improves the prediction of CAD above standard clinical variables and results of myocardial ischemia perfusion testing.

Summary of Findings:  Independent predictors of CAD were age, diabetes, and smoking.  Adding perfusion results significantly improved the model R2.  Adding information about hormonal status to clinical data and perfusion imaging results improved the ability to predict angiographically significant CAD in these women.   

3. Olson MB, Symons J, Bairey Merz CN, Pepine CJ, Kelsey SF, Reis SE, Pohost G, Rogers WJ, Sharaf B, Reichek N, Sopko G.  Efficacy of Hormone Replacement Therapy on Myocardial Ischemia in Postmenopausal Women with Normal/Minimal Coronary Artery Disease.  The NHLBI-sponsored WISE (Women(s Ischemia Syndrome Evaluation) Ancillary femhrt Trial  (Abstract book, P118).

Objective: To report interim results of the WISE ancillary Femhrt trial, following recruitment of the first 20 of 74 planned enrollments of postmenopausal women with no/minimal coronary artery disease and evidence of myocardial ischemia (Syndrome X).

Summary of Findings: Enrollment data indicate that women with Syndrome X have high rates of cardiac and menopausal symptoms, functional disability, and psychological distress.  The efficiacy of hormone replacement therapy on this disability, as well as underlying endothelial function and myocardial ischemia, will be tested. 

4. Morise A, Olson MB, Bairey Merz CN, Reichek N, Rogers WJ, Pepine CJ, Reis SE, Sharaf BL, Sopko G.  Validation of the Accuracy of Pretest and Exercise Test Scores in Women with a Low Prevalence of Coronary Disease: The NHLBI-sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study (Abstract book, P117).

Objective:  To test pretest (PRS) and exercise test (ETS) scores in women with a low prevalence of CAD.

Summary of Findings:  563 WISE women were tested.  Using PRS (including age, symptoms, estrogen status, and 6 other CAD risk factors) and ETS (including age, symptoms, estrogen status, diabetes, smoking, and 3 exercise test variables, women were placed into low, intermediate, and high probability groups for CAD.  Each of the scores successfully predicted increasing prevalence of CAD.  Conclusions concerning stratifying using both methods together will require a larger sample of women.

5. Buchthal S, den Hollander JA, Kim HW, Scott K, Johnson D, Pepine CJ, Pohost GM.  Abnormal Myocardial Phosphorus Metabolism in the Women's Ischemia Syndrome Evaluation (WISE): Final Phase I Results (Abstract book, P107). 

Objective:  To report WISE Phase I 31P spectroscopy findings.

Summary of Findings:  N=95.  Among women with no or minimal CAD, 19% had abnormal 31P spectroscopy results.  Abnormal results were not correlated with degree of stenosis.  Women with abnormal 31P results had higher BMI and LDL and lower estradiol, but there were no correlations with other CAD risk factors.

          9th Annual Meeting: The International Society of Magnetic Resonance Med.

1.  Kim HW, Scott KN, Bruner AP, Buchthal S, den Hollander J, Pohost GM, Pepine CJ.  Cardiac 31P MRS Identifies Ischemia in Twenty Percent of Women with Chest Pain but No Significant Angiographic Stenosis.  Proc. Intl. Soc. Mag. Reson. Med 9, 2001:716. 



Objective:  To report P31 results from the University of Florida



Summary of Findings:  N=48 women with chest pain but no CAD.  The results confirm prior 
findings reported for the University of Alabama: Stress P31 MRS is abnormal in 20% of women, 
demonstrating that the two different localization techniques at the two sites give similar results.  
P31MRS  can identify a metabolic abnormality in women that is likely to be microvascular in 
origin.

4th International Symposium: Women’s Health and Menopause.  New Strategies, Improved Quality of Life.  Washington DC: May 19-23, 2001

1.  Johnson BD, Bairey Merz CN, Berga SL, Braunstein G, Bittner V, Hodgson K, Kelsey SF.  


An Algorithm for Menopausal Status Classification.  The NHLBI-Sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study.  (Abstract book).


Objectives: To present phase I of  the WISE algorithm for accurate menopausal status determination.


Summary of Findings:  N=852.  The women’s menopausal status was classified using 3 different algorithms: (1) “Simple” – based on self-reported menstruation; (2) “Historical” – adding detailed surgical information; and (3) “Hormonal” (WISE algorithm) – which added reproductive hormone levels.  Major advantages of using hormone levels are the identification of perimenopausal status and the ability to classify women on HRT.

2.    Bairey Merz CN, Johnson BD, Pepine CJ, Reichek N, Reis S, Rogers WJ, Sharaf BL, Sopko G, Kelsey SF.  Hypothalamic Hypoestrogenemia in Postmenopausal Women-Prevalence and Etiology:  A Report from the NHLBI-Sponsored WISE Study.  (Abstract book).

Objectives:  To evaluate the prevalence and potential etiologies of hypothalamic hypoestrogenemia (HYPOE) in pre- and postmenopausal women.

Summary of Findings: N=852.  HYPOE is common in premenopausal (30%) but not postmenopausal (2%) women.  Peri- and postmenopausal women with HYPOE more commonly had chronic illness compared to those without HYPOE, a finding that was not observed among premenopausal women.  HYPOE is a risk factor for coronary disease in  women.

American College of Cardiology, 50th Annual Scientific Session.  Orlando, FL: March 18-21, 2001.  

1.    Bairey Merz CN, Olson MB, Johnson BD, Bittner V, Hodgson TK, Berga SL, Braunstein GD, Kelsey SF, Sopko G.  Cholesterol-Lowering Medication, Cholesterol Level and Reproductive Hormone Levels in Women: The NHLBI-sponsored WISE Study.  JACC 2001; 37[Suppl A]:268A.

Objectives:  To study the impact of cholesterol-lowering medication on blood reproductive hormone levels.

Summary of Findings:  N=378 WISE women not on HRT.  The 25% cholesterol-lowering medication users were older compared to non-users.  After adjusting for age, no reproductive hormone level differences were observed between the two groups, despite significant lipid differences associated with cholesterol-lowering  medication use.  

2.    Bairey Merz CN, Olson MB, Johnson BD, Pepine CJ, Reis SE, Rogers WJ, Reichek N, Sharaf BL, Kelsey SF, Sopko G.  Fit or Fat: Does It Matter What Women Weigh?: The NHLBI-sponsored WISE Study.  JACC 2001; 37[Suppl A]:508A.

Objectives:  To evaluate the relative role of fatness, as opposed to lack of fitness, as independent risk factors for CAD.

Summary of Findings:  N=566 overweight WISE participants (BMI>25).  13% of these were considered active (PEPI-Q score >9).  Women with lower physical activity had significantly higher triglyceride and fasting blood sugar levels considered markers of insulin resistance.  These data suggest that fitness may be a key modulator of the coronary risk of fatness in women.   

3.    Johnson BD, Bairey Merz CN, Reis SE, Holubkov R, Bittner V, Pepine CJ, Rogers WJ, Reichek N, Sharaf BL, Kerensky RA, Kelsey SF, Sopko G.  The Differential Influence of Current HRT and Age on Vascular Function in Women: The NHLBI-sponsored WISE Study.  JACC 2001; 37[Suppl A]:251A.

Objectives:  To evaluate the effect of current HRT use on peripheral endothelial function assessed by brachial artery flow-mediated dilation (FMD) and microvascular coronary flow reserve (CFR) by Doppler flow probe following adenosine.

Summary of Findings:  N=319.  FMD and CFR were not significantly correlated.  CFR decreased with age similarly among both HRT users and non-users.  In contrast, FMD strongly declined with age in HRT non-users but did not decline in HRT users.  We concluded that CFR and brachial FMD are differentially impacted by HRT, suggesting that microvascular and peripheral function respond to different regulatory mechanisms. 

4.   Olson MB, Bairey Merz CN, Sharaf B, Kelsey SF, Pohost G, Vido D, Matthews K, Cornell C, Cardello A, McGorray S.  Poor Quality of Life in Women with Chest Pain and Normal Angiograms: The NHLBI-sponsored WISE Study.  JACC 2001; 37[Suppl A]:492A.



Objectives:  To evaluate the impact of chest pain and normal coronary arteries on quality of life.

Summary of Findings:  N=234 WISE participants and 68 normal reference women.  Women with chest pain have worse quality of life ratings compared to reference women without chest pain, regardless of whether they have CAD.  Findings suggest a common pathophysiology for poor quality of life in women with and without CAD, possibly due to myocardial ischemia.

5.   von Mering GO, Pepine CJ, McGorray SP, Miller DM, Bairey Merz CN, Kelsey SF, Reichek N, Reis SE, Rogers WJ, Sharaf BL, Sopko G, Kerensky RA.  Abnormal Coronary Vasomotion in Response to Acetylcholine Predicts Increased Cardiac Events in Women: Data from the NHLBI-sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study.  JACC 2001; 37[Suppl A]:243A.

Objectives:  To determine if the relationship between endothelial function (vasodilator response to acetylcholine (ACH)) and endothelium independent function (CFR following adenosine (ADO)) with CAD and cardiac events, which has been demonstrated in men, also holds for women.

Summary of Findings:  N=163.  Although impaired response to ACH was linked to CAD, it predicted cardiac events independent of CAD.  In contrast, CFR to ADO was not related to CAD severity or adverse cardiac outcomes.

6.    von Mering GO, Pepine CJ, McGorray SP, Kerensky RA, Humphlett PK, Kelsey SF, McNamara DM, Reis SE, Sharaf BL, Sopko G, Pauly DF.  Coronary Reactivity To Acetylcholine Varies With A Polymorphism In the Angiotensin II Type 1 Receptor Gene in Women:  Data from the NHLBI-sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study.  JACC 2001; 37[Suppl A]:293A.

Objectives:  To evaluate the angiotensin II type 1 receptor (AT1R) gene as a predictor of coronary vasodilator dysfunction (CVD) to acetylcholine (ACH) which is known to predict CAD.

Summary of Findings:  N=163 with chest pain and CAD risk factors.  Regardless of angiographic CAD status, a majority of the women studied had abnormal CVD.  A polymorphism at position 573 in the AT1R gene was associated with response to ACH.  These findings of an interplay between CAD, AT1R genotype, and coronary response to ACH suggest a genetic component of coronary endothelial dysfunction, linking the abnormality with the rennin-angiotensin system in women.

7.   Morise A, Olson MB, Bairey Merz CN, Reichek N, Rogers WJ, Pepine CJ, Reis SE, Sharaf BL, Sopko G, Lewis JF.  Validation of the Accuracy of Pretest and Exercise test Scores in Women with a Low Prevalence of Coronary Disease: The National Heart, Lung and Blood Institute Sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study.  JACC 2001; 37[Suppl A]:142A.


Objectives:  To test pretest and exercise test scores, derived for use in women without CAD, in a group of women with a low prevalence of CAD.


Summary of Findings:  N=434.  Both Pretest Score and Exercise Test Score perform well in stratifying women with a low prevalence of coronary disease.  Exercise Test Score appears particularly useful in women with an intermediate Pretest Score, consistent with ACC/AHA guidelines.

8.    Sharaf BL, Johnson BD, Olson MB, Pepine CJ, Reis SE, Rogers WJ, Reichek N, Bairey Merz CN.  Minimal Coronary Artery Disease is Associated with Persistent Chest Pain in Women: Results From the NHLBI-Sponsored WISE Study Coronary Angiographic Core Laboratory.  JACC 2001; 37[Suppl A]:364A.



Objectives:  To identify angiographic predictors of persistent chest pain at 1-year follow-up.

Summary of Findings:  N=142 women.  Detailed quantitative angiographic analysis found women with persistent chest pain had different angiographic findings than women without.  They had higher overall severity score, were more likely to have minimal rather than no CAD, had a trend towards slower flow and worse endothelial function.  No difference was found for overall ejection fraction, coronary artery size, or complex plaque.  Women with persistent symptoms therefore have evidence of early CAD and should be targeted for aggressive risk factor modification. 

9.   Holubkov R, Karas RH, Pepine CJ, Rickens CR, Reichek N, Rogers WJ, Sharaf BL, Sopko G, Bairey Merz CN, Kelsey SF, McGorray SP, Reis SE.  Large Brachial Artery Diameter is Associated with Angiographic CAD in Women: Results from the WISE Study.  JACC 2001; 37[Suppl A]:367A


Objectives:  To investigate whether large resting brachial artery diameter, a marker of peripheral atherosclerosis, independently predicts CAD in women.


Summary of Findings:  N=219.  Larger brachial artery diameter was associated with CAD as well as risk factor profile.  Impaired flow-mediated dilation of the brachial artery  following hyperemic stress, the traditional surrogate CAD biomarker, was only weakly associated with significant CAD.  Therefore measurement of resting brachial diameter provides a noninvasive method to identify women at high risk for CAD.  

102nd Annual Meeting of the American Society for Clinical Pharmacology and Therapeutics, March 2001

1. Humma LM, Puckett BJ, Lejeune BL, McNamara DM, Pepine CJ, Johnson JA.  B1-Adrenergic Receptor Polymorphisms and Obesity.  Clin Pharmacol Ther 2001;69:P63.

Objectives:  To determine if either of the two common (1AR polymorphisms at codons 49 and 389 were associated with obesity.  

Summary of Findings:  N=89 WISE women.  Body weight and BMI were significantly higher in Ser49 homozygotes than in Gly49 carriers, while waist/hip ratio was similar in the 2 groups.  No differences were found between Arg389 homozygotes and Gly389 carriers.  Results suggest an association between the (1AR Ser49genotype and obesity in women.

American Heart Association Scientific Sessions 2000, (date/location?)

1.    Connor RE, Nguyen T, Palmer AD, Stewart AF, Pepine CJ, Reichek N, Rogers WJ, McNamara D, Reis SE, London B.  A HERG Promoter Polymorphism Affects QRS Axis in Women.  Supplement to Circulation, 2000: 102(18):II-261.

Objectives: To determine if baseline EKG characteristics correlate with mutations of the human ether-a-go-go-related gene (HERG).  

Summary of Findings:  N=261 WISE women.   Women with at least one H allele had significantly more rightward QRS axes than LL homozygotes.  HH homozygotes had a trends towards shorter PR interval, faster heart rate, and slight QTc prologation.  Thus HERG expression may modulate the spread of excitation across the human heart.

2.   Bairey Merz CN, Johnson BD, Sharaf BL, Pauly DF, Reis SE, Reichek N, Rogers WJ, Kelsey SF, Pohost GM, Sopko G.  Migraine Headaches, Angina and CAD in Women:   The NHLBI-sponsored WISE Study.  Supplement to Circulation, 2000: 102(18):II-108.


Objectives:  To explain previous findings of a link between migraine headaches and angina, by evaluating the relationship between migraine headaches with CAD and/or endothelial dysfunction.


Summary of Findings:  Of 256 women 23% reported migraine headaches.   Women with migraine headaches had a lower prevalence of CAD than women without migraines, but they had similar brachial artery flow-mediated dilation to hyperemia and nitroglycerin.  These findings may explain the relative safety of migraine treatments (ergot alkaloids) in women. 

3.   Bittner V, Johnson BD, Bairey Merz CN, Pauly DF, Reis SE, Reichek N, Kelsey SF, Pohost GM, Sopko G, Sharaf BL, Stylianous M.  Challenges in  Diagnosing CAD in  Women.  Supplement to Circulation, 2000: 102(18):II-545.


Objectives:  To determine whether information about hormonal status, when added to standard clinical variables and results of perfusion testing, improves our ability to predict angiographically significant CAD in women.


Summary of Findings:  N=231.  Prediction of CAD improved when perfusion imaging results were added to the clinical model based on age, diabetes, and smoking.  Adding hormonal information (estradiol, estrogen therapy) improved the ability to predict angiographically significant CAD in women.

4.  Bittner V, Bairey Merz CN, Johnson BD, Reis SE, Reichek N, Kelsey SF, Pohost GM, Sopko G, Stylianou M.  Impact of Serum Estradiol Levels and Estrogen Therapy on CAD Prevalence.  Supplement to Circulation, 2000: 102(18):II-610-61.


Objectives:  To investigate the relationship between CAD prevalence, serum estradiol (E2), and estrogen therapy (ERT) in postmenopausal WISE women.


Summary of Findings:  N=464.  CAD prevalence was highest among low E2/no ERT and high E2/ERT women, and lowest among women with low E2 who were on ERT.  In models predicting CAD, the E2*ERT interaction term was significant after adjusting for CAD risk factors and medications but was attenuated when adding age into the model.  The study suggests that certain subgroups of women, such as those with lower endogenous hormone levels, may be more likely to benefit from estrogen replacement therapy than others.

4th Annual Scientific Meeting of the Heart Failure Society of America.  Boca Raton, FL, September 2000.

1.   Humma LM, Richardson HE, Puckett BJ, Lejeune BL, Farmerie WG, Wallace MG, Lewis JF, McNamara DM, Pepine CJ, Johnson JA.  Functional Significance of β1- Adrenergic Receptor Polymorphisms in Humans.  Journal of Cardiac Failure, 2000:6(Suppl 2):29.


Objectives:  To determine the functional significance in humans of the recently identified genetic polymorphisms of the (1-adrenergic receptor ((1,AR) at codons 49 and 389.


Summary of Findings:  N=59 WISE women.  Consistent with in vitro studies, Arg389 homozygotes had higher resting heart rates and trends toward higher blood pressure.  Results suggest that patients with this genotype have greater carecholamine mediated effects.  This finding may have important implications regarding the genetic control of responses to (-blocker  therapy in cardiovascular diseases such as hypertension and heart failure.

 American Society of Nuclear Cardiology.   ????

1.    Manchikalapudi P, Biederman R, Doyle M, Fuisz A, Pohost GM, Howard G, Paine T, Rogers WJ, Iskandrian AE.  Validation of Left Ventricular Mass Measurement by Spect Sestamibi Imaging: Correlation with MR Imaging in NHLBI WISE Study.  J Nuc Cardiol 2000;7:18S. 



Objectives:  To examine the correlation between MRI- and gated SPECT-determined left ventricular mass (LVM), an important predictor  of cardiovascular morbidity and mortality. 



Summary of Findings:  N=29 WISE women.   Gated SPECT provides measurements of LVM that correlate well with MR imaging results.  

The First International Conference on Women, Heart Disease and Stroke.  Victoria, British Columbia, Canada:  May 7-10, 2000.

1.    McGorray SP, Bairey Merz CN, Holubkov R, Lewis JF.  Minority Women, Risk Factors and CAD: The NHLBI-Sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study.  Canadian Journal of Cardiology 2000;16(Supplement B):71B. 



Objectives:  To examine the relationships among race, CAD risk factors and CAD.



Summary of Findings:  N=672 (18% black).  47% of black women had significant CAD vs. 36% whites.  This increased prevalence of CAD among black women at an earlier age was partially explained by increased levels of CAD risk factors, including diabetes.  However, while diabetes was more prevalent in black women, it appears to be a stronger risk factor for CAD in whites.

2.    Johnson BD, Kelsey SF, Pakstis D, Sharaf B, Cornell CE, Handberg-Thurmond EM, Rickens C, Bairey Merz CN.  Persistent Chest Pain (PCP) in Women at Six-Week Follow-Up:  the NHLBI-Sponsored WISE Study.  Canadian Journal of Cardiology 2000;16(Suppl.B):21B.




Objectives:  To assess the factors, including CAD, that predict persistent chest pain.




Summary of Findings:  N=540, with 54% having continuing chest pain at 6-week follow-up.  PCP was not related to CAD, coronary risk factors, or demographics.   PCP was strongly associated with younger age, baseline symptoms (location,, frequency, symptoms waking at night), and reproductive abnormalities (history of irregular menstrual cycles, hysterectomy, before age 40, polycystic ovary disease).  These results highlight the need for more efficient assessment tools for chest pain in women.

3.    Olson MB, Bairey Merz CN, Kelsey SF, Vido D, Rickens C, Miller D, Matthews K, Cornell C.  Quality of Life in Women With Chest Pain:  the NHLBI-Sponsored WISE Study. (poster presentation).  



Objectives:  To describe the association between type of chest pain symptoms and quality of life (overall, functional capacity, and depression) in women referred for coronary angiography.



Summary of Findings:  N=441.   Quality of life ratings were not associated with CAD severity.  Lower quality of life was associated with atypical angina in younger women and with increased frequency of chest pain symptoms in all women.

 

American Heart Association Annual Conference on Cardiovascular Disease Epidemiology and Prevention, March 2000.

1.    Bairey Merz CN et al.  Race, Risk Factors and Coronary Artery Disease in Women: The NHLBI- sponsored WISE Study (Abstract book,  P52). 


Objectives:  To explain prior findings of a lower diabetes-related risk in black vs. white women.

Summary of Findings:  N=670 WISE women (122 black).  No difference between black and white women with diabetes on types of therapy or juvenile onset.  However black women had earlier onset and longer duration of diabetes.  Black diabetic women had significantly less dyslipidemia than white diabetics, which may explain the relatively lower diabetes-associated risk of CAD among blacks.

2. Bairey Merz CN, Johnson BD, Sharaf BL, Pepine CJ, Reis SE, Reichek N, Rogers WJ, Kelsey CF, Sopko G.  Age, risk factors and coronary artery disease severity in women: the NHLBI-sponsored WISE study (Abstract book, P51).  

Objectives:  To investigate the mechanisms for the finding that younger women with CAD have a relatively less favorable prognosis compared to older women.

Summary of Findings:  N=661 WISE women.  PRE and POSTmenopausal women undergoing angiography for suspected ischemia have similar relationships between CAD severity and traditional risk factors.  The higher prevalence of current smoking and HDL-C<35 mg/dl combined with lower CAD severity in PRE women suggest that nonatherogenic mechanisms, such as thrombosis, may contribute to a relatively adverse prognosis.  
American College of Cardiology, 49th Annual Scientific Session.  Anaheim, CA: March 11-15, 2000.  
1.    Sharaf BL, Pepine CJ, Kerensky RA, Olson MB, Kelsey SF, Miele NJ, Reis SE, Rogers WJ, Bairey Merz CN.  Ambulatory Electrocardiographic Monitoring Predicts Coronary Angiographic Findings in Women With Suspected Ischemic Chest Pain: Results from the NHLBI-Sponsored Women(s Ischemia Syndrome Evaluation (WISE) Study Angiographic Core Laboratory. JACC 2000; 35[Suppl A]:352.

Objectives:  To evaluate the association between results of quantitative analysis of coronary angiograms with those of AECG monitoring.

Summary of Findings:  N=126.  An abnormal AECG is not always associated with severe stenosis in women, but is associated with smaller arterial caliber and stenosis complexity.  Therefore, the pathophysiologic mechanism of an abnormal AECG in women may not always be related to fixed coronary obstruction.

2. Johnson BD, Bairey Merz CN, Kelsey SF, Sharaf BL, Cornell CE, Handberg-Thurmond EM, Rickens C, Pakstis D.   Persistent Chest Pain (PCP) in Women at Six-Week Follow-Up: The NHLBI-Sponsored WISE Study.  JACC 2000;35[Suppl A]:546.

Objectives:  To evaluate baseline factors distinguishing women with persistent chest pain (PCP) versus those with  transitory chest pain. 

Summary of Findings:  N=540.  Coronary artery disease or CAD risk factors were not related to PCP.  PCP in women catheterized for suspected ischemia was strongly associated with younger age, baseline symptom characteristics, and reproductive abnormality.  The results highlight the need for more efficient assessment tools for chest pain in women.

3. Bairey Merz CN, Johnson BD, Sharaf BL, Bittner V, Berga S, Hodgson TK, Pepine CJ, Reis SE, Reichek N, Rogers WJ, Kelsey SF, Sopko G.  Does Hypothalamic Hypoestrogenemia Explain CAD in Premenopausal Women? The NHLBI-Sponsored WISE Study.  JACC 2000;35[Suppl A]:301. 

Objectives:  To evaluate the role of estrogen status in CAD among premenopausal women.

Summary of Findings:  N=128.  Reproductive hormones (estradiol, bio-estradiol, FSH, LH) were significantly lower among the women with CAD.  67% of the women with CAD and 24% of the women without CAD were found to have hypoestrogenemia (estradiol<50 pg/ml, FSH<10 mlU/ml, LH<10 mlU/ml).  Among premenopausal women undergoing coronary angiography for suspected ischemia, hypothalamic hypoestrogenemia appears to play a role in angiographic CAD. 

4.   Olson MB, Bairey Merz CN, Kelsey SF, Vido D, Rickens C, Miller D, Matthews K, Cornell C.  Quality of Life in Women With Chest Pain:  the NHLBI-Sponsored WISE Study. Marian B. Olson, et al. JACC 2000; 35[Suppl A]:554.



Objectives:  To describe the association between type of chest pain symptoms and quality of life (overall, functional capacity, and depression) in women referred for coronary angiography.


Summary of Findings:  N=441. Quality of life ratings were not associated with CAD severity.  Lower quality of life was associated with atypical angina in younger women and with increased frequency of chest pain symptoms in all women.


 American Heart Association,  Nov 1999


1. Bairey Merz CN, Olson M, Johnson BD, Bittner V, Braunstein G, Berga S, Matthews KA, Lewis J, Kelsey SF.  Body Weight, Waist-Hip Ratio and Estrogen Status in Postmenopausal Women: The NHLBI- sponsored WISE Study. Supplement to Circulation, 1999: 100(18):I522-523.

Objectives:  To evaluate the relationship among body mass index (BMI), waist-hip ratio (WHR), and blood estrogen levels in WISE women catheterized for suspected myocardial ischemia.

Summary of Findings:  N=157.  High BMI was associated with higher bioavailable estradiol, and the association was stronger than for WHR.  These results suggest that estrogen may modulate the relationship between obesity and coronary disease.    

2. Bairey Merz CN, Chan P, Kenkre T, Bittner V, Braunstein G, Hodgson TK, Lewis J, Sharaf BL, Berga S, Johnson BD, Sopko G.  Reproductive History and CAD in Women: The NHLBI-sponsored WISE Study.  Supplement to Circulation, 1999: 100(18):I29.

Objectives:  To evaluate the role of reproductive factors such as ovulatory cycles, pregnancy and total estrogen exposure time (TET) in CAD in women.

Summary of Findings:  N=274.  Among women undergoing coronary angiography for suspected ischemia, TET is not related to CAD.  However, women without CAD have higher frequency and duration of HRT than those without CAD. This suggests that TET is not an important correlate of CAD, and that the putative protective relationship of HRT for CAD is mediated via effects more complex than simple estrogen replacement. 

3.  Bairey Merz CN, Johnson BD, Kelsey SF, Braunstein G, Pepine CJ, Pakstis DL, Rogers WJ, Bittner V, Reis SE.  Phytoestrogen Levels Mediate Brachial Artery Reactivity in Women Independent of Estrogen Levels: The NHLBI-sponsored WISE Study.  Supplement to Circulation, 1999: 100(18):I221.

Objectives:  To determine the relationship of blood phytoestrogen levels with endothelial function measured by brachial artery reactivity.

Summary of Findings:  N=111.  Higher blood levels of the phytoestrogen genistein are associated with better brachial artery dilation in women with suspected myocardial ischemia.  These effects appear to be independent of blood estradiol levels and HRT. 

4. Bairey Merz CN, Johnson BD, Braunstein G, Pepine CJ, Jordon RL, Reis SE, Paul-Labrador M, Sopko G, Kelsey SF.  Phytoestrogen Levels Mediate Lipoproteins in Women Independent of  Estrogen Level: The NHLBI-sponsored WISE Study.  Supplement to Circulation, 1999: 100(18):I29.

Objectives:  To evaluate the relationship between blood phytoestrogen levels with serum lipoprotein levels.

Summary of Findings:  N=239.  Higher blood phytoestrogen daidzen levels are associated with beneficial lipoprotein levels in women with suspected myocardial ischemia.  These effects are independent of and additive to the beneficial effects of blood estrogen levels and HRT.

5. Izzo M, Holubkov R, Cropcho L, Virji MA, Bairey Merz CN, Pepine CJ, Reichek N, Sopko G, Sharaf BL, Rickens Cr, Reis SE.  Homocysteine Levels Are Not Associated With Coronary Artery Disease or Endothelial Dysfunction in Women: Results from the NHLBI WISE Study. Supplement to Circulation, 1999: 100(18):I869.

Objectives:  To evaluate the relationship in women between homocysteine (HCY), a known CAD risk factor in men, with CAD, and endothelial function (brachial artery flow-mediated dilation (FMD)).

Summary of Findings:  N=89 WISE women.  HCY did not correlate with FMD or CAD.  HCY was related to age, number of years since menopause, creatinine, and plasma bioavailable estradiol.  The results indicate that HCY levels in women are associated with traditional risk factors such as aging, estrogen deficiency and renal insufficiency but not with atherosclerosis or endothelial dysfunction.  The results suggest that previously reported associations between HCY and atherosclerosis may be explained by its association with other traditional risk factors.

6. McNamara D, Holubkov R, Wang JJ, Palmer A, Bairey Merz CN, Sharaf BL, Pepine CJ, Reichek N, Sopko G, Reis SE.  The eNOS Asp 298 Variant is Not Associated with Atherosclerosis or Endothelial Dysfunction in Women.  Supplement to Circulation, 1999: 100(18):I718-719.

Objectives:  To evaluate the role of a polymorphism in eNOS (endothelial constitutive nitric oxide synthase, the principal enzyme in vascular NO production), as a risk factor for CAD or endothelial dysfunction (brachial artery FMD) in women.

Summary of Findings:  N=297 WISE women.  There were no differences by genotype class in previous history of non-cardiac ischemia events, prevalence or severity of CAD, or FMD.  Significant differences were found for race; however, subgroup analysis based on race revealed similar findings.  The data suggest that Asp298 variant of eNOS is not associated with CAD or endothelial function in females.   

7.  Sharaf B, Pepine CJ, Reis SE, Reichek N, Rogers WJ, Sopko G, Holubkov R, Olson M, Miele NJ, Kerensky R.  A Detailed Angiographic Analysis of Women Presenting With Suspected Ischemic Chest Pain: Pilot Phase Data from the NHLBI Women(s Ischemia Syndrome Evaluation (WISE) Angiographic Core Laboratory.   Supplement to Circulation, 1999: 100(18):I185



Objectives:  To provide quantitative analysis of angiograms from WISE participants with suspected ischemic chest pain.



Summary of findings:  N=322.  Over half of these women did not have significant stenosis, highlighting the need for better non-invasive tests for ischemia in women; however many of these had some measureable CAD which could explain their symptoms and may affect outcome.

8.  Doyle M, Kortright E, Fuisz AR, Biederman RWW, Walsh EG, Bittner V, Tauxe EL, Rogers WJ, Pohost GM.  Low Coronary Flow Reserve is Associated with High False Positive Perfusion Defect Rates in Women with no CAD in the NHLBI-Sponsored WISE Study. Supplement to Circulation, 1999: 100(18):I661.

Objectives:  To investigate the role of abnormal coronary flow reserve (CFR) as a possible physiologic explanation for the higher than expected false positive rates by radionuclide SPECT and magnetic resonance (MR) perfusion imaging in women without CAD.

Summary of Findings:  WISE women with no (n=36) or mild (n=15) CAD.  The no CAD group had a lower specificity compared to the mild CAD group on both SPECT and MR for predicting an abnormal CFR index.  Similarly, the high CFR group had a higher specificity compared to the low CFR group on both SPECT and MR.  Thus, the presence of a low CFR in women with no CAD may explain why they are disproportionately represented in patients with false-positive non-invasive test results.    

American College of Cardiology, March 1999

1.    Reichek N, Lewis JF, Pepine C, Reis SE, Sharaf B, Rogers W, Vido D, Theobald T, Kelsey S, Sopko G, Bairey Merz N.  Reduced Coronary Flow Reserve in Women With Chest Pain and Normal Coronary Arteries: Role of Left Ventricular Hypertrophy in the NHLBI Women(s Ischemia Syndrome Evaluation (WISE) Study.  JACC 1999;33 [suppl A]:327A.



Objectives:  To compare CFR (Doppler flow wire coronary flow reserve) to 2D echocardiographic LV mass, mass index and an index of concentric LV remodeling in women.



Summary of Findings:  N=44.  There were no significant relationships between LV variables and CFR.  Thus reduced CFR in women with chest pain or suspected ischemia and no significant CAD is not attributable to LVH or LV concentric remodeling.  Mechanisms of apparent microvascular angina in this population remain to be established.

2.    Bairey Merz CN, Kenkre T, Bittner V, Lewis J, Braunstein G, Hodgson TK, Berga S, Pakstis DL, Sharaf BL, Kelsey SF, Sopko G.  Determination of Menopausal Status in Women: The NHLBI-sponsored WISE Study.  JACC 1999;33 [suppl A]:266A.

Objectives:  To compare an algorithm for determination of menopausal and hormone therapy status, using detailed questionnaire and blood hormones with one based on questionnaire data alone.


Summary of Findings: N=149.  Among women not using HRT, discordant results were found for 8% of the women.  Among women using HRT, a questionnaire classification of postmenopausal status was confirmed by hormone criteria in only 24%  of the women.  Results suggest that reproductive data obtained by questionnaire alone may result in misleading classifications of menopausal and hormone therapy status.  

3.    Bairey Merz CN, Kenkre T, Bittner V, Lewis J, Braunstein G, Hodgson TK, Berga S, Sharaf BL, Kelsey SF.   Surgical Oophorectomy With and Without Hysterectomy, Hormone Therapy and CAD in Women: The NHLBI-sponsored WISE.   JACC 1999;33 [suppl A]:259A.



Objectives: To assess the role of HRT use, with or without surgical hysterectomy or oophorectomy, in angiographic CAD.



Summary of Findings:  N=120.  Surgical oophorectomy is associated with a higher prevalence, earlier onset, and longer duration of HRT use.  These women have a lower prevalence of CAD, suggesting that HRT modulates the increased risk of CAD associated with surgical oophorectomy with and without HRT.

4.    Bairey Merz CN, Olson M, McGorray S, Pakstis DL, Zell K, Rickens CR, Sharaf BL, Kelsey SF, Sopko G.  Physical Activity Measured by PEPI-Q and CAD Risk Factors in Women: The NHLBI-sponsored WISE Study.  JACC 1999;33 [suppl A]:560A.

Objectives:  To assess the relationship between a physical activity questionnaire (PEPI-Q) to CAD risk factors.

Summary of Findings:  N=486.  CAD risk factors (hypertension, diabetes, hypercholesterolemia, systolic blood pressure, obesity, fasting blood sugar) were less prevalent in women with higher physical activity scores, with the exception of cigarette smoking.  After adjustment for age, significant independent predictors were diabetes, history of dyslipidemia, and waist-hip ratio.

5.    Lin L, Lewis JF, Kerensky RA, McGorray SP, Boyette AF, Chaitman BR, Pepine CJ.  Exercise Treadmill Testing in Women with Suspected Myocardial Ischemia: New Findings Using ACIP Protocol: NHLBI Women(s Ischemia Syndrome Evaluation (WISE).  JACC 1999;33 [suppl A]:327A.

Objectives:  To evaluate the utility of exercise treadmill testing (ETT) for detecting CAD in women.

Summary of Findings:  Of 113 women, 47% were unable to complete ETT, due to orthopedic or physical limitations, refusal, or other contraindications.  Sensitivity of ETT for detection of CAD was 33% and specificity was 86%.  At variance with previous observations, in women with suspected ischemia and multiple CAD risk factors, sensitivity of ETT was exceptionally poor while specificity was preserved.  Findings underscore the impact of post-test bias observed in previous studies.  

6.    Fuisz AR, Doyle M, Martin ET, Kortright E, Walsh EG, Bittner V, Rogers WJ, Pohost GM.  Impaired Detection of Coronary Disease due to Inconsistent Vasodilator Response to Dipyridamole in the NHLBI Women(s Ischemia Syndrome Evaluation (WISE) Study. JACC 1999;33 [suppl A]:460A.

Objectives:  To investigate whether variations in blood pressure drop after administration of dipyridamole (DIP) impact the sensitivity and specificity in the detection of coronary artery disease.

Summary of Findings:  N=77.  In MR perfusion imaging using DIP, improved detection of coronary artery disease is present among patients having more intense vasodilation.  This observation suggests the need to use higher dosages of DIP or adenosine to ensure adequate vasodilation in every patient.
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Objectives:  To evaluate the relationship between coronary microvascular dysfunction (CFR) and brachial artery flow-mediated dilation (FMD), a known surrogate marker of epicardial coronary endothelial dysfunction in men.

Summary of Findings:  N=31 WISE women with normal or minimally irregular coronary arteries.  CFR did not correlate with FMD.  The results suggest that brachial artery FMD does not predict coronary microvascular dysfunction in women with chest pain in the absence of obstructive CAD.

2.    Edmundowicz D, Holubkov R, Townsend D, Zell KA, Rickens C, Sembrat RC, Reis SE.  Microvascular Dysfunction Is A Diffuse Coronary Vasculopathy in Women With Chest Pain and Angiographically Normal Coronaries:  Results from the NHLBI-Sponsored WISE Study.  Supplement to Circulation, 1998: 98(17):I487.

Objectives:  To compare CFR among the LAD, Cx, and RCA coronary arteries in order to evaluate whether microvascular dysfunction is a diffuse coronary vasculopathy.

Summary of Findings:  N=22 WISE women with normal coronary arteries.  Microvascular dysfunction, defined as CFR<2.5, was concordant among coronary vascular distributions, with 77% agreement between LAD and Cx,  86% between LAD and RCA, and 71% between Cx and RCA.  Because of this moderate concordance among the coronary distributions, coronary microvascular dysfunction appears to be a manifestation of a diffuse coronary vasculopathy in women with chest pain without CAD. 

3.    Buchthal S, et al.  Decreased Myocardial Phosphocreatine (PCr)/ATP ratios with Exercise in Women with Chest Pain Without Severe Coronary Stenoses:  The NHLBI WISE Study.  Supplement to Circulation, 1998: 98(17):I214.

Objectives:  To obtain direct metabolic evidence of ischemia using 31P NMRS during isometric exercise.

Summary of Findings:  N=28 women with <30% stenosis, 8 subjects with  >70% stenosis, and 15 healthy asymptomatic controls.  During exercise, the controls showed now decrease in cardiac PCr/ATP ratio.  25% of the women with chest pain had a >2 SD decrease in PCr/ATP ratio.  There was no correlation between PCr/ATP ratio change and EF, wall thickness, HR, BP or change in RPP.  These data provide direct evidence that ischemia is present in some women with chest pain in the absence of severe stenoses.

4.   Kelsey SF, Olson M, Boyette A, Rickens C, Pakstis D, Bairey Merz CN.  Weight Cycling, Risk Factors and Angiographic Coronary Artery Disease in Women with Suspected Ischemia:  The NHLBI Sponsored WISE Study.   Supplement to Circulation, 1998: 98(17):I249.



Objectives:  To evaluate weight cycling as a potential risk factor for CAD.

Summary of Findings:  N=268 WISE women, of whom 28% reported weight cycling.  Weight cycling was associated with lower HDLc but was not associated with CAD or other cardiac risk factors.

5.    Bairey Merz CN, Bittner V, Kenkre T, Matthews KA, Kelsey SF, Lin L, Reichek N, Reis SE, Rogers WJ, Sharaf BL, Sopko G.  New Variable Improves Diagnostic Accuracy of Chest Pain Assessment in Women:  The NHLBI Sponsored WISE Study.   Supplement to Circulation, 1998: 98(17):I98.

Objectives:  To assess chest pain in women undergoing coronary angiography for suspected ischemia, using the validated CADENZA chest pain questionnaire and the new chest pain questionnaire developed for WISE.

Summary of Findings:  CAD diagnostic accuracy can be improved using an additional variable (absence of palpitations) from a questionnaire specifically designed for women.
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Objectives:  To assess the impact of coronary angiography results on use of lipid-lowering agents (LLA) among women enrolled in WISE.

Summary of Findings:  N=119.  Of the 40% with a prior history of diagnosed CAD, 29% were on LLAs, while 17% without prior CAD were on LLAs.  Among women with newly diagnosed CAD, none were on LLAs at 6-week follow-up.  Intensification of lipid-lowering medications was similarly not observed among women who had their prior diagnosis confirmed.  
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Objectives:  To investigate whether menopausal status and atherosclerotic risk factors are determinations of brachial artery (FMD) endothelial function in women.

Summary of Findings:  FMD was negatively correlated with age and systolic BP.  Absence of FMD was associated with menopause, diabetes, prior PTCA, and presence of 3+ CAD risk factors.  Association of FMD with CAD was not significant.  Age and diabetes were independent significant predictors of CAD.  Older women with chest pain and multiple CAD risk factors are predisposed to brachial artery endothelial dysfunction.

3.  Kerensky RA, Lin L, Boyette A, Lewis JF, McGorray SP, Sharaf BL, Bairey Merz CN, Pepine CJ.  Relationship Between Systemic and Coronary Endothelial Function in Women with Chest Pain: Pilot Phase Data from the NHLBI Women(s Ischemia Syndrome Evaluation (WISE).  JACC 1998;31(2)319A.

Objectives:  To study the association, between coronary endothelial dysfunction (failure of dilation to acetylcholine)  and brachial artery dilation to hyperemia (FMD) in women with chest pain and multiple CAD risk factors.

Summary of Findings:  N=29.  
In this population, coronary endothelial dysfunction was frequent (79%).  However, a concordant brachial and coronary endothelial response was obtained in only 24% of the women, contrary to associations found in men.  Hence, the association between systemic and coronary endothelial function may be different than in men.  
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Objectives:  To determine if ischemia-related wall motion abnormalities during dobutamine stress echocardiography (DSE) is related to endothelial dysfunction (failure of coronary arteries to delate with Ach) and coronary reserve (CFR following adenosine).


Summary of Findings:  N=39.  Endothelial dysfunction and/or abnormal CFR were identified in 67% of the women.  Of these, only 15% had abnormal DSE, most of whom also had CAD.  In the absence of severe CAD, wall motion abnormalities during DSE were rarely (4%) observed in the women with endothelial dysfunction or abnormal microvascular flow reserve.
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Objectives:  To determine whether sex hormones and CAD risk factors indluence coronary flow reserve (CFR) in women with chest pain and no CAD.

Summary of Findings:  N=62 WISE women without CAD.  Age correlates negatively with CFR.  Traditional risk factors, menopause, and levels of progesterone, estrone, estradiol and lipids were not related to CFR.  Thus, age is the only significant determinant of CFR in these women.

AFMR February 8, 1998

1.  Lin L, Boyette A, Kerensky R, McGorray S, Lewis JF, Sharaf BL, Bairey Merz CN, Pepine CJ.  Relationship Between Risk Factor Status and Vascular Reactivity in Women with Chest Pain Syndromes:  Pilot Phase Data from the NHLBI Women(s Ischemia Syndrome Evaluation (WISE). no publication information.
2.   Martin E, Tauxe EL, Paine TD, Rogers WJ, Pohost GM.  Validation of Left Ventricular Ejection Fraction Measurements by Gated Sestamibi Spect with Magnetic Resonance Imaging: Pilot Phase Results from the Women(s Ischemia Syndrome Evaluation (WISE) Study. no publication information.
Society of Cardiac Magnetic Resonance Imaging

1.   Doyle M, Fuisz A, Kortright E, Walsh E, Martin E, Rogers W, Pohost G.  Value of Combining Rest and Stress Data in a MR Perfusion Analysis in the WISE Study.  Journal of Cardiovascular Magnetic Resonance, abstract 1998;1:80

2.   Fuisz A, Doyle M, Kortright E, Walsh E, Martin E, Rogers W, Pohost G.  Development of Quantitative Magnetic Resonance Perfusion Analysis in the WISE Study. Journal of Cardiovascular Magnetic Resonance, abstract 1998;1:102.

3.  Walsh EG, Doyle M, Kortright ME, Martin E, Fuisz A, Pohost W, Rogers W.  On the Need for Heartbeat Temporal Resolution in Contrast Enhanced First-Pass Myocardial Perfusion Studies.  Journal of Cardiovascular Magnetic Resonance, abstract 1998;1:    . 

World Congress of Cardiology

1.   Buchthal SD, den Hollander J, Martin ET, Rogers WJ, Pohost G.  Ischemia by 31P MR Spectroscopy in Women Without CAD: Pilot Phase Data From WISE. 

American Heart Association, November 1997

1. Bairey Merz CN, Kelsey SF, Pepine CJ, Reichek N, Reis SE, Rogers WJ, Sharaf BL, Sopko G.  Women(s Ischemia Syndrome Evaluation (WISE): Initial Report from Pilot Phase.  Circ 1997;96:I-563.

Objectives:  To present the objectives of WISE and initial pilot results.

Summary of Findings:  N=110.  Initial WISE data demonstrate that women presenting for evaluation of CAD have a high frequency of premature menopause.  Symptomatic status is frequently out of proportion to angiographic characterization of disease. 
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