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Patients With HypertensionPatients With Hypertension
 and Type 2 Diabetesand Type 2 Diabetes



KaplanKaplan--Meier: Proportion of PatientsMeier: Proportion of Patients
 with Any Diabeteswith Any Diabetes--Related EndpointRelated Endpoint
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Patients With HypertensionPatients With Hypertension
 and Renal Diseaseand Renal Disease



Main Clinical Composite Outcome:Main Clinical Composite Outcome:
 Declining GFR Event, ESRD, or DeathDeclining GFR Event, ESRD, or Death

Metoprolol vs. Amlodipine:

 
RR= 20%, (P = 0.17)          
Ramipril vs. Amlodipine: 
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AASK: ConclusionsAASK: Conclusions

►►

 

Reducing BP to levels below current guidelines Reducing BP to levels below current guidelines 
for CV risk reduction did not prevent for CV risk reduction did not prevent 
progression of hypertensive progression of hypertensive nephrosclerosisnephrosclerosis

 
in in 

a cohort of  Africana cohort of  African--AmericansAmericans

►►

 

ACE inhibitors should be considered firstACE inhibitors should be considered first--line line 
therapy over therapy over --blockerblockers and calciums and calcium--channel channel 
blockers in this patient population; however, blockers in this patient population; however, 
these type patients typically need between 3 these type patients typically need between 3 
and 4 drugs to effect blood pressure control.and 4 drugs to effect blood pressure control.

Wright JT, et al. JAMA. 2002;288:2421-2431Wright JT, et al. JAMA. 2002;288:2421-2431



Patients With Hypertension Patients With Hypertension 
and CADand CAD
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Patients With Hypertension and Patients With Hypertension and 
Left Ventricular HypertrophyLeft Ventricular Hypertrophy



LIFE: ConclusionsLIFE: Conclusions

►►

 

LosartanLosartan
 

reduced the combined risk reduced the combined risk 
of CV morbidity and mortality of CV morbidity and mortality 
compared to compared to atenololatenolol


 

CV death, stroke or MI (CV death, stroke or MI (--13%)13%)


 

StrokesStrokes
 

((--25%)25%)

►►

 

LosartanLosartan
 

reduced the rate of newreduced the rate of new--
 onset diabetes (onset diabetes (--13%)13%)

►►

 

Among subjects with diabetes, Among subjects with diabetes, 
losartanlosartan

 
reduced CV morbidity and reduced CV morbidity and 

mortalitymortality

Dahlof

 

B et al. Lancet. 2002;359:995-1003



PostPost--MI Patients MI Patients 



--BlockerBlocker
 

Trials in PostTrials in Post--MI MI 
Populations: OverviewPopulations: Overview

NN Active DrugActive Drug

Average Average 
FollowFollow--up up 

(mo)(mo)
Mortality Active Mortality Active 

vs Placebovs Placebo
% Relative % Relative 
DecreaseDecrease

BHATBHAT 38373837 Propranolol 60 Propranolol 60 ––

 

80 mg TID80 mg TID 2525 7.2% vs 9.8%7.2% vs 9.8% 26% (26% (PP<.005)<.005)

GutenborgGutenborg

 

Metoprolol TrialMetoprolol Trial 13951395 Metoprolol 100 mg Q12hMetoprolol 100 mg Q12h 33 5.7% vs 8.9%5.7% vs 8.9% 36% (36% (PP<.03)<.03)

NorwegianNorwegian

 

Propranolol StudyPropranolol Study 560560 Propranolol 40 mg QIDPropranolol 40 mg QID 1212 9.0% vs 13.1%9.0% vs 13.1% 31% (31% (PP=.11)=.11)

NorwegianNorwegian

 

Timolol TrialTimolol Trial 18841884 Timolol 10 BIDTimolol 10 BID 3333 10.6% vs 17.5%10.6% vs 17.5% 39.4% (39.4% (PP=.0005)=.0005)

APSIAPSI 607607 Acebutolol 200 mg BIDAcebutolol 200 mg BID 1010 5.7% vs 11.0%5.7% vs 11.0% 48% (48% (PP=.019)=.019)

CAPRICORNCAPRICORN 19591959 Carvedilol 25 mg BIDCarvedilol 25 mg BID 1616 12% vs 15%12% vs 15% 23% (23% (PP=.031)=.031)

BHAT. JAMA. 1982;247:1707-1714.
Boissel

 

J-P, et al. Am J Cardiol. 
Hjalmarson

 

A, et al. Circulation. 1983;67(6 pt 2):I26-I32.
Hansteen V, et al. Circulation. 1983;67(6 pt 2):I57-I60.

 

1990;66(9):24C-31C.
CAPRICORN Investigators. Lancet. 2001;357:1385-1390.
Norwegian Multicenter Study Group. N Engl J Med. 1981;304:801-807.



Heart Failure Patients Heart Failure Patients 



--BlockerBlocker
 

Trials in Heart Failure: Trials in Heart Failure: 
OverviewOverview

Relative Risk and 95% Confidence Intervals

Annual Mortality

BEST

 

24 months

 
placebo  17%

 
bucindolol  15%

CIBIS-II

 

15 months

 
placebo  13.2%

 
bisoprolol  8.8%

MERIT-HF

 

12 months

 
placebo  11.0%
metoprolol succinate  7.2%

COPERNICUS

 

10.4 months
placebo  18.5%

 
carvedilol  11.4%
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Lancet. 1999:353:2001-2007; CIBIS II Investigator and Committees. Lancet. 1999;353:9-13; Packer M 
et al. N Engl J  Med. 2001;344:1651-1658; Beta-blockers Evaluation Survival Trial Investigators. N Engl 
J Med. 2001;344:1659-1667.
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Effectiveness of Effectiveness of --blockersblockers
 in Preventing CV Events:in Preventing CV Events:

 Evidence from RecentEvidence from Recent
 MetaMeta--AnalysesAnalyses



2004 Meta2004 Meta--Analysis of Outcomes: Atenolol vs. Analysis of Outcomes: Atenolol vs. 
Other Antihypertensive TreatmentsOther Antihypertensive Treatments

►►

 

Analysis of 5 studies: Atenolol versus other antihypertensive Analysis of 5 studies: Atenolol versus other antihypertensive 
therapytherapy

►►

 

17,671 patients included, with a mean follow17,671 patients included, with a mean follow--up of 4.6 yearsup of 4.6 years
►►

 

No differences in BP loweringNo differences in BP lowering

Trials included in meta-analysis: MRC Old (Medical Research Council Trial of Treatment of Hypertension in Older Adults); 
UKPDS (United Kingdom Prospective Diabetes Study); ELSA (European Lacidipine Study of Atherosclerosis); HAPPHY 
(The Heart Attack Primary Prevention in Hypertension Trial); LIFE (The Losartan Intervention for Endpoint Reduction Study).

Risk ReductionRisk Reduction
(95% CI)(95% CI)

AllAll--Cause MortalityCause Mortality 1.131.13
(1.02(1.02––1.25)1.25)

CV MortalityCV Mortality 1.161.16
(1.00(1.00––1.34)1.34)

Myocardial InfarctionMyocardial Infarction 1.041.04
(.89(.89––1.20)1.20)

Stroke Stroke 1.301.30
(1.12(1.12––1.50)1.50)

Carlberg B. Lancet. 2004;364:1684–1689Carlberg B. Lancet. 2004;364:1684–1689



MetaMeta--Analyses of Analyses of AtenololAtenolol
 

vs. Other vs. Other 
Antihypertensive Agents: SummaryAntihypertensive Agents: Summary

When data from CONVINCE, INVEST and When data from CONVINCE, INVEST and 
ASCOT are added to 2004 analysis:ASCOT are added to 2004 analysis:

►►

 

AtenololAtenolol
 

still has significantly higher risk forstill has significantly higher risk for
 allall--cause mortality and stroke than other cause mortality and stroke than other 

antihypertensive therapyantihypertensive therapy
►►

 

Based on these findings, previous advisoryBased on these findings, previous advisory
 comments about the use of comments about the use of atenololatenolol

 
as as 

initial therapy for hypertension still appear to initial therapy for hypertension still appear to 
be warrantedbe warranted



--blockersblockers
 

vs. Other Antihypertensive vs. Other Antihypertensive 
Treatments: OutcomesTreatments: Outcomes

EndpointEndpoint
--blockerblocker

 
n/Nn/N

Other Drug Other Drug 
n/Nn/N

RRRR

 
(95% CI)(95% CI)

StrokeStroke 1650/519631650/51963 1594/538821594/53882 1.161.16

 
(1.31(1.31--3.95)3.95)

Myocardial Myocardial 
InfarctionInfarction 1935/519631935/51963 2042/538822042/53882 1.021.02

 
(0.93(0.93--1.12)1.12)

Mortality forMortality for

 
All CausesAll Causes 3525/520163525/52016 3766/539353766/53935 1.031.03

 
(0.99(0.99--1.08)1.08)

Lindholm LH, et al. Lancet. 2005;366:1545-1552



AtenololAtenolol
 

vs. Other Antihypertensive vs. Other Antihypertensive 
Treatments: OutcomesTreatments: Outcomes

EndpointEndpoint
--blockerblocker

 
n/Nn/N

Other Drug Other Drug 
n/Nn/N

RRRR

 
(95% CI)(95% CI)

StrokeStroke 1019/281321019/28132 810/28169810/28169 1.261.26

 
(1.15(1.15--1.38)1.38)

Myocardial Myocardial 
InfarctionInfarction 1216/281321216/28132 1167/281691167/28169 1.051.05

 
(0.91(0.91--1.21)1.21)

Mortality forMortality for

 
All CausesAll Causes 2387/281322387/28132 2216/281692216/28169 1.081.08

 
(1.02(1.02--1.14)1.14)

Lindholm LH, et al. Lancet. 2005;366:1545-1552



Effectiveness of Effectiveness of blockers in blockers in 
Reducing CV Events in the Elderly:Reducing CV Events in the Elderly:

 Recent MetaRecent Meta--AnalysesAnalyses



Khan MetaKhan Meta--Analysis: OverviewAnalysis: Overview

►►

 

Design:Design:
 

MetaMeta--analysis comparing the efficacy ofanalysis comparing the efficacy of
 blockersblockers

 
in different age groupsin different age groups



 

N=145,811 subjectsN=145,811 subjects

►►

 

Trials:Trials:
 

21 randomized trials evaluating efficacy of21 randomized trials evaluating efficacy of
 blockersblockers

 
as firstas first--line therapy in preventingline therapy in preventing

 CV outcomesCV outcomes


 

Trials enrolling older pts (mean age Trials enrolling older pts (mean age ≥≥60 yrs) separated60 yrs) separated

 from those enrolling younger pts (mean age <60 yrs)from those enrolling younger pts (mean age <60 yrs)

►►

 

Primary outcomes:Primary outcomes:


 

Composite of stroke, MI and deathComposite of stroke, MI and death

Khan N, et al. CMAJ. 2006;174:1737-1742



Study Study 
PopulationPopulation

blockerblocker

 
n/Nn/N

Other DrugsOther Drugs

 
n/Nn/N

RRRR

 
(95% CI)(95% CI)

ParticipantsParticipants

 
<60 yrs<60 yrs 745/15136745/15136 770/15276770/15276 0.970.97

 
(0.88(0.88--1.07)1.07)

ParticipantsParticipants

 
≥≥60 yrs60 yrs 3588/390103588/39010 3817/407653817/40765 1.061.06

 
(1.01(1.01--1.10)1.10)

BetaBeta--Blockers vs. Other Antihypertensive Blockers vs. Other Antihypertensive 
Drugs: Composite Outcome*Drugs: Composite Outcome*

*Death, stroke or MI*Death, stroke or MI

Khan N, et al. CMAJ. 2006;174:1737-1742



Nebivolol: Potential BenefitsNebivolol: Potential Benefits
 of Nitric Oxide Potentiationof Nitric Oxide Potentiation

►►

 

Endothelial dysfunction is:Endothelial dysfunction is:


 

A key marker of atherosclerosisA key marker of atherosclerosis


 

Characterized by reduced nitric oxide bioactivityCharacterized by reduced nitric oxide bioactivity

►►

 

Nebivolol has been shown to enhance nitric Nebivolol has been shown to enhance nitric 
oxide bioactivity and improve endothelial oxide bioactivity and improve endothelial 
functionfunction

►►

 

This effect may explain the cardioprotective This effect may explain the cardioprotective 
benefits of the vasodilating benefits of the vasodilating ββ--blocker blocker nebivololnebivolol

Mason RP, et al. J Clin Hypertens. 2006;8 (suppl 2):31-40



Vascular Relaxation via theVascular Relaxation via the
 LL--argininearginine––NitricNitric--Oxide PathwayOxide Pathway

Veverka

 

A, et al. Am Pharmacother. 2006;40:1353-1360
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Hemodynamic Effects of Nebivolol and Hemodynamic Effects of Nebivolol and 
Atenolol in Patients with Hypertension*Atenolol in Patients with Hypertension*

Left ventricular
end-diastolic volume (mL)

Left ventricular end-systolic 
volume (mL)

Stroke volume (mL)

Heart rate (beats/min)

Cardiac output (L/min)

Peripheral resistance 
(dyne/cm-5)

-40 -30 -20 -10 0 10 20 30
Percent change vs baseline
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-28.2
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Ejection fraction (%)
7.8
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3.6

-24.0

Atenolol 
(100 mg/qd)
Nebivolol
(5 mg/qd)

Kamp et al. Am J Cardiol. 2003;92:344
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Changes in Systolic and Diastolic Blood Changes in Systolic and Diastolic Blood 
Pressure Measured in Sitting PositionPressure Measured in Sitting Position

Efficacy and Tolerability Profile of Nebivolol

 

vs

 

Atenolol

 

in Mild-to-moderate Essential Hypertension: Results of a 
Double-blind Randomized Multicentre

 

Trial. Guido Grassi

 

et al. Blood Pressure. 2003;12(Suppl 2):35–40



Insulin Resistance: Insulin Resistance: 
Effect of Nebivolol vs. AtenololEffect of Nebivolol vs. Atenolol
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Ratio of the Rates of Patients with Ratio of the Rates of Patients with AEsAEs
 

in Randomized in Randomized 
Clinical Trials of Clinical Trials of NebivololNebivolol

 
vsvs

 
Other Cardiovascular Other Cardiovascular 

ßß--Blockers in the Treatment of HypertensionBlockers in the Treatment of Hypertension

Tolerability of Nebivolol

 

in Head-To-Head Clinical Trials. Ettore

 

Ambrosioni

 

and Claudio Borghi. 
High Blood Press Cardiovasc Prev 2005;12(1):27–35.



*Hospital discharges include people both living and dead

Discharges
(thousands)
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ENECA STUDYENECA STUDY--AimAim

Effects of nebivolol on left ventricular function in elderly patients with chronic heart failure: results of the ENECA 
study. Istvan

 

Edes, Zbigniew

 

Gasior, Krystian

 

Wita. The European Journal of Heart Failure. 2005:7;631–639.

►►

 

To examine the effects of the betaTo examine the effects of the beta11

 

--
 selective betaselective beta--blocker nebivolol, blocker nebivolol, 

administered as addadministered as add--on therapy, on left on therapy, on left 
ventricular function in 260 elderly patients ventricular function in 260 elderly patients 
(>65 years) with chronic heart failure (>65 years) with chronic heart failure 
(CHF).(CHF).



No. of

 
Patients

 

p-value

Median age

 

≤70 year

 

156

 

0.293

 
>70 year

 

104

 

0.063

Sex

 

Male

 

191

 

0.039

 
Female

 

69

 

0.697

Previous MI

 

Yes

 

152

 

0.507

 
No

 

108

 

0.031
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67

 

0.217
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193

 

0.137
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149

 

0.283

 
No

 

111

 

0.091
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≤75

 

129
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130
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Effects of nebivolol on left ventricular function in elderly patients with chronic heart failure: results of the ENECA 
study. Istvan

 

Edes, Zbigniew

 

Gasior, Krystian

 

Wita. The European Journal of Heart Failure. 2005:7;631–639.
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►► Age Age 70 years70 years

►► A clinical diagnosis of chronic HF and eitherA clinical diagnosis of chronic HF and either
a) documented LVEF a) documented LVEF 35% within previous 6 months35% within previous 6 months

oror
b) hospital admission within previous year for HFb) hospital admission within previous year for HF

►► Written consent prior to enrollment intoWritten consent prior to enrollment into
 the studythe study

SENIORS: Inclusion CriteriaSENIORS: Inclusion Criteria

SENIORSSENIORS
Flather MD et al. Eur Heart J. 2005;26:215-225



Nebivolol

 

Placebo

 (n=1067)

 

(n=1061)
Mean age (years)Mean age (years)

 

76.176.1

 

76.176.1
Male, n (%)Male, n (%)

 

657 (61.6)657 (61.6)

 

686 (64.7)686 (64.7)
LVEF LVEF 35%, n (%)35%, n (%)

 

683 (64.3)683 (64.3)

 

686 (64.8)686 (64.8)
Mean LVEF (%)Mean LVEF (%)

 

36.0 (13)36.0 (13)

 

36.0 (12)36.0 (12)
NYHA Class, n (%)NYHA Class, n (%)

II

 

32 (3.0)32 (3.0)

 

29 (2.7)29 (2.7)
IIII

 

603 (56.5)603 (56.5)

 

597 (56.3)597 (56.3)
IIIIII

 

413 (38.7)413 (38.7)

 

411 (38.7)411 (38.7)
IVIV

 

19 (1.8)19 (1.8)

 

24 (2.3)24 (2.3)
SiBPSiBP

 

(mm Hg)(mm Hg)

 

138.6/80.5138.6/80.5

 

139.5/80.6139.5/80.6

SENIORS: Baseline CharacteristicsSENIORS: Baseline Characteristics

SENIORSSENIORS
Flather MD et al. Eur Heart J. 2005;26:215-225

NYHA, New York Heart Association; SiBP, sitting blood pressure.NYHA, New York Heart Association; SiBP, sitting blood pressure.
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Effect of Nebivolol on Time to Effect of Nebivolol on Time to 
Sudden Cardiac Death in SENIORSSudden Cardiac Death in SENIORS

Nebivolol. Marit

 

D. Moen and Antona

 

J. Wagstaff. Drugs 2006;66(10):1389–1409

General TolerabilityGeneral Tolerability



Tolerability Profile of NebivololTolerability Profile of Nebivolol
 in SENIORSin SENIORS

Nebivolol. Marit

 

D. Moen and Antona

 

J. Wagstaff. Drugs 2006;66(10):1389–1409

TolerabilityTolerability
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CIBIS IICIBIS II

MERITMERIT--HFHF

COPERNICUSCOPERNICUS

SENIORS vs Other SENIORS vs Other ββ--Blocker HF TrialsBlocker HF Trials

CIBIS-II Investigators and Committees. Lancet. 1999;353:9-13. Flather MD et al. 
Eur Heart J. 2005;26:215-225. Packer M et al. N Engl J Med. 2001;344:1651-1658. 
Packer M et al. Circulation. 2002;106:2194-2199. Hjalmarson

 

A et al. JAMA. 
2000;283:1295-1302. MERIT-HF Study Group. Lancet. 1999;353:2001-2007

SENIORSSENIORS



Hazard Ratio Plots for Total Mortality Hazard Ratio Plots for Total Mortality 
for Comparable Patient Subgroupsfor Comparable Patient Subgroups

Nebivolol. Marit

 

D. Moen and Antona

 

J. Wagstaff. Drugs 2006;66(10):1389–1409
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CONCLUSIONSCONCLUSIONS

►►

 

Beta blockers are not all created equalBeta blockers are not all created equal
►►

 

Third generation, cardioselective beta Third generation, cardioselective beta 
blockers may produce clinical outcomes blockers may produce clinical outcomes 
that differ from those that derive from that differ from those that derive from 
traditional betatraditional beta--blocker therapyblocker therapy

►►

 

These effects may be linked to nitric oxide These effects may be linked to nitric oxide 
production and/or other hemodynamic production and/or other hemodynamic 
effectseffects

►►

 

Ongoing trials will help differentiate Ongoing trials will help differentiate 
indications, clinical roles, and optimal indications, clinical roles, and optimal 
strategies for betastrategies for beta--blockersblockers
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