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Population Trends: Increasing Diversity

National Population Projections. Current Population Reports,U.S., by Age, Sex, Race, 

and Hispanic Origin: 1993 to 2050. http://cps.ipums.org/cps/cpr/2_ps.pdf
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Margaret A. Hamburg, 

M.D., Commissioner of 
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American Heart Journal, 2013-07-01



Reporting and representation of 

ethnic minorities in CV trials

• 250 major CV randomized clinical 

trials

• Systematic review 1997-2010 with 

recruitments of Americans. 

• N=1,103,694. 

• Mean age 63 years, and 35% 

female.

American Heart Journal, 2013-07-01, Volume 166, Issue 1, Pages 52-57



Comparison observed racial enrollments in all 

trials and US racial demographics.

American Heart Journal, 

2013-07-01, Volume 166, 

Issue 1, Pages 52-57



Racial representation over time. Median % racial 

enrollments in race-reporting trials 1997-2010.

American Heart 

Journal, 2013-07-01, 

Volume 166, Issue 1, 

Pages 52-57



FDA timeline of significant events concerning 

underrepresented populations
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Women in Trials of CVD Prevention

Melloni et al  Circ Cardiovasc Qual Outcomes. 2010



“Race”
is a crude

proxy.

DISEASE

Individual

-biology

-genotype

Environment

-diet, lifestyle

-SES, 

exposures



Initial Medications For The                            

Management of Hypertension

Diuretics

ACE inhibitors

or

ARBs

Calcium

antagonists

Black population

Lifestyle Modification—Especially Diet and Exercise

b-blockers should be 

included in the 

regimen if there is a 

compelling 

indication for a b-

blocker

JAMA 2014; 311(5): 507-520. Feb 5, 2014



Blacks in LIFE: U.S. primary composite end 

point blacks versus non-blacks

(n=533)                                       (n=8,660).  

Statistically significant interaction (p=0.005). 

J Am Coll Cardiol. 2004;43(6):1047-105



ALLHAT Black vs. Non-Black

Lisinopril/Chlorthalidone

RR and 95% Cls

Nonfatal MI + CHD Death

All-Cause Mortality

Combined CHD

Combined CVD

Stroke

End Stage Renal Disease

Heart Failure

Black

Favors 

Lisinopril

Favors 

Chlorthalidone

0.50 1 2

1.30  (1.10 - 1.54)

1.29  (0.94 - 1.75)

1.40  (1.17 - 1.68)

1.19  (1.09 - 1.30)

1.15  (1.02 - 1.30)

1.06  (0.95 - 1.18)

1.10  (0.94 - 1.28)

Non-Black

Favors 

Lisinopril

Favors 

Chlorthalidone

0.50 1 2

1.13  (1.00 - 1.28)

0.93  (0.67 - 1.30)

1.00  (0.85 - 1.17)

1.06  (1.00 - 1.13)

1.01  (0.93 - 1.09)

0.97  (0.89 - 1.06)

0.94  (0.85 - 1.05)

Wright JT,  

et al. 

JAMA 

2005:293:1

595-1608



Angioedema

Bramante RM, Rand M. N Engl J Med 2011;365:e4.



Incidence Angioedema Associated With Enalapril

Kostis,JB et al Arch Intern Med.

2005 Jul 25;165(14):1637-42.

N=12 557 

hypertension treated with enalapril

Black race (OR, 2.88; 95%CI, 1.72-4.82)



ANGIOEDEMA

Total Blacks

Non-blacks

Chlorthalidone 8 / 15,255

0.1%

2 / 5,369

<0.1%

6 / 9,886

0.1%

Lisinopril 41 / 9,054

0.5%

23 / 3,210

0.7%

18 / 5,844

0.3%

p<.001 p<.001 p=.002

Wright JT,  et al. JAMA 2005:293:1595-1608

ALLHAT





Systolic Blood Pressure Intervention Trial (SPRINT) 

November 9, 2015,  

DOI: 

10.1056/NEJMoa15

11939

November 9, 2015,  

DOI: 

10.1056/NEJMoa15

11939



November 9, 2015,  DOI: 10.1056/NEJMoa1511939

November 9, 2015,  DOI: 10.1056/NEJMoa1511939



November 9, 2015,  DOI: 10.1056/NEJMoa1511939



Primary end point-composite of death from vascular causes, MI, or stroke

HR, 0.84; 95% CI, 0.77 to 0.92; 

P<0.001

N Engl J Med 2009;361:1045-57     Am Heart J. 2015 Jun;169(6):899-905.e1

11.7% 

vs 9.8% 

PLATO trial: 

blacks (n=229),

1.2% 

Asian (n=1,106) 



East Asians (EAs) Varying Responses to

Antithrombotic Treatment by Race/Ethnicity

• EAs lower risk of thrombosis and  ↑risk of 

bleeding during antithrombotic treatment for ACS 

than do whites

• Because EAs have higher prevalence of CYP450 

2C19 loss-of-function allele than whites  (≈65% 

vs ≈25%), the antiplatelet effect with clopidogrel 

loading is more limited among EAs

• Asians more susceptible to heparin, and their 

optimal dose ≈10 U/kg lower than for non-Asians 

Jeong,Y-H et al,  JAMA August 11, 2015 Volume 314, Number 



Ticagrelor vs. Clopidogrel in Black Patients With 

Stable CAD

• Blacks higher prevalence of loss-of-function 

CYP2C19*2 allele

• Blacks higher on-treatment platelet reactivity (HPR) 

vs. whites

• Clinically significant because HPR is an 

independent RF for 12-month CV death and 

nonfatal MI

• Paucity of data in blacks, often under-represented 

in antiplatelet RTCs 

Circ Cardiovasc Interv. 2015;8:e002232



J A C C : H E A R T F A I L U R E   V O L . 2 , N O . 6 , 2 0 1 4

D ECEMBER 2 0 1 4 : 5 6 1 – 7 2



Heart Failure Trials

Trial Rx
Total 

Non-
African 

Americans 
(%)

African 
Americans

African 
Americans 

(%)

V-HeFT I + II1 ISDN/HYD, Enalapril 1419 1024 395 28

SOLVD2 Enalapril 2569 2175 394 15

US Carvedilol3 Carvedilol 1094 877 217 20

COPERNICUS
4 Carvedilol 2289 2168 121 5

BEST5 Bucindolol 2708 2081 627 23

MERIT-HF6 Metoprolol 3991 3783 208 5

EPHESUS7 Eplerenone 6632 6558 74 1

Val-HeFT8 Valsartan 5010 4666 344 7

VALIANT9
Valsartan,

Valsartan/Captopril
14703 14296 407 3

CHARM10 Candesartan 3023 2897 126 4

A-HeFT11 ISDN/HYD 1050 1050 100

TOTAL 44,488 40,525 3,963 7

1. Carson P et al. J Card Fail. 1999;5:178-187; 2. Hall WD. Ethn Dis. 1999;9:333-340; 3. Yancy CW et al. N Engl J Med. 2001;344:1358-1365; 

4. Packer M et al. N Engl J Med. 2001;344:1651-1658; 5. BEST Investigators. N Engl J Med. 2001;344:1659-1667; 6. MERIT-HF study group. Lancet. 

1999;353:2001-2007; 7. Pitt B et al. N Engl J Med. 2003;348:1309-1321; 8. Cohn JN. N Engl J Med. 2001;345:1667-1675; 9. Pfeffer MA et al. N Engl J Med.

2003;349:1893-1906; 10. Yusuf S et al. Lancet. 2003;362:777-781.



BEST : No Survival Advantage with b-blocker 

Bucindolol in African Americans with HF

BEST 

African 

Americans

1 2.2

Relative risk of mortality

Non-African Americans

African 

AmericansBEST Non-

African 

Americans

Favors b-blockade

(N=627)

Shekelle PG et al. J Am Coll Cardiol. 2003;41:1529-1538. 

(N=2081)



Volume 14;Number 5; May 2008



G protein-coupled receptor kinase 5 

(GRK5)

• Regulates beta-adrenergic receptor 

(βAR) signaling

• Allele frequencies for GRK5-Leu41 are:

– ~33% in African Americans

– ~1-2% in European Americans

• GRK5-Leu41 enhances uncoupling of 

βAR response

Nature Med.Volume 14;Number 5; May 2008



Fixed-dose I/H 518 463 407 359 313 251 13

Placebo 532 466 401 340 285 232 24

Taylor AL et al. N Engl J Med. 2004;351:2049-2057.

Days Since Baseline Visit Date
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P=.01

Fixed-dose Hydralazine/Isosorbide

Dinitrate

PlaceboHazard ratio=.57

A-HeFT: All-Cause Mortality

43% Decrease



Apr. 15, 2015

FDA Approves Ivabradine

• Indicated to reduce the risk of hospitalization 

for worsening HF

• in patients with stable, symptomatic chronic 

HF with LV EF ≤ 35%,

• who are in sinus rhythm with resting HR ≥ 70 

bpm and either are on maximally tolerated 

doses of beta blockers or have a 

contraindication to beta blocker use



FDA Snapshot: Ivabradine

http://www.fda.gov/Drugs/InformationOnDrugs/ucm446899.htm



PRESCRIBING INFORMATION  Ivabradine in Blacks

http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/206143Orig1s000lbl.pdf



FDA: Snapshot Ivabradine

• Ivabradine appeared to be similarly 

effective in whites and Asians. 

Because of the limited number of 

Black patients in the trial, 

differences in response for Blacks 

could not be determined.

http://www.fda.gov/Drugs/InformationOnDrugs/ucm446899.htm





JCHF. 2014;2(6):663-670. 

doi:10.1016/j.jchf.2014.09.001

Combined Neprilysin and RAS 

Inhibition for the Treatment of HF

N= 4187 Blacks 428 (5.1%)  



LCZ696 Angiotensin–Neprilysin Inhibition vs. Enalapril

N Engl J Med 2014;371:993-1004



N Engl J Med 2014;371:993-1004

N Engl J Med 2014;371:993-1004

LCZ696 Angiotensin–Neprilysin Inhibition vs. Enalapril



N Engl J Med 2014;371:993-1004.

LCZ696 Prespecified Subgroup Analyses: primary end point



Confirmed blinded adjudication:

blacks higher rate of LCZ696 angioedema  

• Overall angioedema: 19 patients LCZ696  

and 10 patients enalapril (P=0.13). 

• Blacks: enalapril 1/214 (0.5%) vs.       

LCZ696  5/213 (2.4%) 

• U.S. blacks: 0/57 enalapril vs.                 

3/54 LCZ696 (5.6%)  

www.accessdata.fda.gov/drugsatfda_docs/nda/2015/207620Orig1s000SumR.pdf 



• FDA is committed to ensuring diversity in 

clinical trials 

• However, research diversity remains 

suboptimal in contemporary CV studies

• Pharmacologic responses and side 

effects and perhaps device utility may 

differ among subpopulations

• Recently FDA approved HF drugs may 

be utilized based on limited data in 

blacks

Conclusions



Thank You!


