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Case Study

= Male Patient, age 45:
Stressfull Job
Palpitation on and off
Heavy Smoker
Sedentary habits
Drinks a lot of coffee
Family History : CAD, Hypertension, Stroke



Case Study

» Physical Examination Findings:
Looks stressfull
BP 170/100
Resting Pulse Rate 84 — 94 bpm
ECG normal
Chest X-ray normal

Lab findings : FBS : 125 mg/dl, Creatinin normal,
Ureum normal, LDL 140 mg/dl, HDL 30 mg/dl,
TG 250 mg/dl.



This patient’s belongs to the high
sympathetic activity type. The risk of dying
from all cause including CVD increases :

1. [rue
2. False



All Cause and Cause Specific Mortality and Heart
Rate in General Population
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ASSOCIATION OF HEART RATE WITH MORTALITY
RATE AMONG MEN WITH HYPERTENSION

(The Framingham Study)
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Heart Rate and Mortality 1in
Healthy Men
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This is a high risk hyperkinetic HT patient
prone to develop CVD. Do you agree to give
beta blockers as the first antihypertensive
agent?

1. Yes
2. No



- 2007 Guidelines for the Management of Hypertension
= 2007 InaSH CONSENSUS ARTERIAL HYPERTENSION MANAGEMENT

Choice of antihypertensive drugs

Box 10 Position statement: Choice of
an tihypertensive drugs

The main benefits of antibypertensive therapy are dus
to lowering of BP per se.
Five major classes of antihypertens agents —
thiazide diuretics, calcium antagonists E inhibitors,
tensin re ptor antagonists anmnd [ lockers — are
suitable for the initiation and maintenance of amtibny-
pertensive treatme alome or in combination.
B-blockers, especially in combination with a thiazide
diuret should not be used in patients with the meta-
bolic syndrome or at high risk of incident diabetes.
Becausse in mamy patients more thanm ome drug i
neaeded, emphasis on identification of the first clas
of drugs to be used is often futile. MHevertheless,
there are mamy condit s for which there is evidence
in favour of some dru wersus others either as initial
treatment or as part a combination.

f a specific drug or a drug combination,
and the an dance of others, should take into
account the following:

1. The prewvious favourable or unfawvourable experi-
»f the individual patient with a given class

5
5

f drugs on cardiovascular rishk
the cardiovascular risk profile
dual patient.
The presence of subclinical organ damage,
Aascular disease, renal disease o
y more favourably treated by
drugs than others (Box 11 and Table 6).
The presence of other disorders that may limit the
use of particular classes of antihypertensive drugs
{ Table 7).
The possibilities of interactions with drugs used for

The cost gs, either to the individual patient or
to the health pr der, but cost considerations
shiould mnever pred imnate r efficacy, tolerabil-
and protection of the individual patient.
should be given to side effects
drugs, they are the Mmost important
use of mo ompliance. Drugs are not egual in terms
adwerse effects, particularly in individual patients.
ct should last 24 hours. This camn
ame BF measurements at
o v ambulat o toring.
Drugs which exert their antihwpertensive
24 hours with a once-a-day administration
preferred b ause a simple treatment
favours compliance.

* flve Important drug classes
noted: diuretics, ACE-I, CCBs,
ARBSs, Beta-blockers

* No particular class
recommended

 Set of drugs also include beta-
blockers

* to be used in many patients

* but not in patients with
metabolic syndrome or a
high risk for incident
diabetes



Box 11 Position statement: Antihypertensive
treatment: Preferred drugs

= 2007 Guidelines for the Management of Hypertension
= 2007 InaSH CONSENSUS ARTERIAL HYPERTENSION MANAGEMENT

Which drug to prefer?

Subclinical organ damage

LvH

Asympt.
atherosclerosis
Microalbuminuria
Renal dysfunction

Clinical event
Frevious stroke
Frevious Ml
Angina pectoris
Heart failure

Atrial fibrillation
Recurrent
Permanent

ESRD /proteinuria

Peripheral artery

disease

Condition
I5H {elder |.",'}

Metabolic syndrome

Diabetes mellitus
Fregnancy
Blacks

amy BF lowering agent
BB, ACEl, ARB

BB, CA

diuretics, BB, ACEl, ARE,
antialdosterone agents

ARB, ACEI

BB, non-dilwdropiridine CA
ACEl, ARB, loop diuretics
CA

diuretics, CA

ACEIl, ARB, CA
ACEIl, ARB

CA, methyldopa, BB
diuretics, CA

 Selecting the right drug for
each individual patients is
dependent on the co-
morbidities

* Beta-blocker

= preferred in patients with
angina pectoris, heart failure,
recent MI, important
hypertension related
complications

= not preferred in hypertensives
with multiple metabolic risk

Abbreviations: IVH: left ventricular hypertrophy; 15H: is0-

lated systolic hypertension; ESRD: renal failure; ACEI: faCtOrS
ACE inhibitors; ARB: angiotensin receptor antagonists;

CA: calcium antagonists; BB: B-blockers




Compelling Indications for

Individual Drug Classes

(1)

Compelling Indication

Initial Therapy Options

Clinical Trial Basis

Heart failure

THIAZ, 88, ACEI, ARB,
ALDO ANT

ACC/AHA Heart Failure
Guideline, MERIT-HF,
COPERNICUS, CIBIS,
SOLVD, AIRE, TRACE,
ValHEFT, RALES

Postmyocardial
infarction

88, ACEI, ALDO ANT

ACC/AHA Post-Ml
Guideline, BHAT, SAVE,
Capricorn, EPHESUS

High CAD risk

THIAZ, 88, ACE, CCB

ALLHAT, HOPE, ANBP2,
LIFE, CONVINCE

2007 ESH/ESC Guidelines




Compelling Indications for
Individual Drug Classes (2)

Compelling Indication Initial Therapy Options Clinical Trial Basis

Diabetes THIAZ, BB, ACE, ARB,  NKF-ADA Guideline,
CCB UKPDS, ALLHAT

Chronic kidney disease ACEIl, ARB NKF Guideline,

Captopril Trial,
RENAAL, IDNT, REIN,
AASK

Recurrent stroke THIAZ, ACEI PROGRESS
prevention

2007 ESH/ESC Guidelines




2007 ESH/ESC Guidelines for the
management of hypertension

The guidelines, concerning beta-blockers, are less severe than the NICE/BHS
guidelines

All 5 major antihypertensive agents (incl. BBs) are suitable for the initiation of
therapy (even in the elderly!)

Warns against beta-blockers (particularly in combination with a diuretic) in
patients with the metabolic syndrome or at high risk of developing diabetes

In diabetics, agents that block the renin-angiotensin system are favoured (reno-
protective)

Recommends initiating therapy in patients with moderate/severe hypertension
with a once daily fixed, low-dose combination



Question 3

Beta Blockers are less effective in lowering
high blood pressure.

1. Tlrue
2. False



Bisoprolol vs other antihypertensive agents
(the GENRES study)

B 24-h ABP responses

Systolic Diastolic

Bisoprolol JLosartan Amlodipine HCT Bisoprolol JLosartan Amlodipine  HCT

P<.001 P<.01 P<.001 ' P<.001 P<.01 P<.001

1B L

Hiltunen TP et al. Am J Hypertens 2007;20:311-8
Prospective, randomized double-blind, cross-over, placebo-controlled study in 208 moderately
hypertensive men (aged 35 to 60 years: amlodipine 5 mg, bisoprolol 5 mg, HCTZ 25 mg, losartan 50 mg.

= Bisoprolol showed the best antihypertensive effect.



Bisoprolol vs atenolol in the treatment of

hypertension

Effect on systolic blood pressure
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Bisoprolol vs atenolol in the treatment of hypertension
Effect on diastolic blood pressure

DBP
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= Al|l Beta Blockers are the same?
1. Agree
2. NotAgree



BETA BLOCKER :
THE CONTROVERSIES

Which beta blocker ?



The -Blocking agents differ

1. Relative selectivity in blocking b_- versus b_-
receptors

2. Lipid solubility

3. Degree of intrinsic sympathomimetic activity
(ISA).



Beta, and Beta, Selectivity Ratios

1001

751

BllBZ

Selectivity g}

Ratios
0

s

501

5oL

1500

Propranolol Atenolol Bisoprolol
Metoprolol Betaxolol

1500
ICl 118,551




Atenolol (compared to bisoprolol) is only
moderately p-1 selective
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B- BLOCKERS - LIPID SOLUBLE

Propanolol (Inderal) / Metoprolol (Lopressor)

v Cross blood brain barrier
v More Central Nervous System effects.

v Inactivated more rapidly by the liver
.. Shorter duration of action



ISA
= |SA

compounds with intrinsic sympathomimetic
activity (ISA) - so-called because they may cause
an activation of the sympathetic nervous
system, ie, the adrenergic response

= Without ISA

-results of the postmyocardial infarction (M)
survival trials, where beta-blockers without ISA
reduced morbidity and mortality

-pulse rate is < 60 bpm, however, the use of a
beta-blocker with ISA might be indicated.



Secondary prevention of myocardial infarction with
different types of 3 - blockers
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Beta-blockers (BB) and heart failure - Intrinsic
Sympathomimetic Activity (ISA) impairs efficacy

Beta-blockers with ISA

Beta-blockers without ISA

Type of BB

Comment

Type of BB

Comment

Xamoterol (43% beta-
11SA)

Actually increased
mortality by 250% in
moderate/severe heart
failure v placebo

Carvedilol — 3 studies

Bucindolol (25% ISA,;
also a powerful
sympatholytic - ? via
dense beta-2
blockade)-BEST study

A non-significant 10%
reduction in mortality
(worse if LV
dysfunction severe) v
placebo

Bisoprolol -CIBIS 2

Nebivolol (contains
both beta-2 and beta-3
ISA)-SENIORS study

A non-significant 12%
reduction in mortality
in elderly patients v
placebo

Metoprolol (succinate)
- MERIT study

All 3 BBs decrease
mortality by about
35% v placebo




Pharmacologic Properties of Some Beta-Blockers

Dru Trade Beta, Intrinsic Alpha- Lipid Usual Daily
g Name Selectivity Sympathomimetic Blockage Solubility Dose
Activity (Frequency)
+ + - ++
Acebutolol Sectral 200-800 mg
++ - - -
Atenolol Tenormin 25-100 mg
BiSOpfOlOl Concor e 0 - + 2.5-10 mg
- + ++
Carvedilol Dilbloc 0 12.5-50 mg
Metoprolol Lopressor, i ) ) i 50-200 mg
Seloken
Nadolol Corgard i i ; i 40-320 mg

++




= Would you still give a beta blocker in this
patient with an elevated fasting blood sugar
and dyslipidemia?
1.  Yes, but | will choose a BB with less
metabolic effects like bisoprolol

2. No



New onset diabetes
in the LIFE and the ASCOT trials

= LIFE

LOSARTAN ATENOLOL Hazard ratio P value
6% 8% 0,75 (0,63-0,88) 0,001
= ASCOT

AMLODIPINE ATENOLOL Hazard ratio
6% 8% 0,70 (0,63-0,78) < 0,001




Bisoprolol: B/ 8 selectivity ratio
at human B-receptors /n vitro
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Etfect of different betablockers on HDL—-cholesterol
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Etfect bisoprolol on lipid parameters




Effect of bisoprolol on glucose metabolism
in type 2 diabetic patients
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Question 6

= Regarding sexual function, with beta blocker

will you choose among the available beta
blockers agents:

1. Carvedilol
2. Propanolol
3. Atenolol

4. Bisoprolol



Effect of different betablockers
on sexual function (vs placebo)

Carvedilol

Propranolol

Atenolol

Bisoprolol

Sexual aysiunction
— Y INCrease vs
PIACENO

13.5 Fogari R et al 2001

5.0 MRC-Mild Hypert 1985

3.0 Silvestri A et al 2003

Broekman CP et al
1992




Self-reported erectile dysfunction
In prospective, randomized trials

Enalapril (n=102)

Bisoprolol/HCTZ (n=333
Amlodipine (n=103)
Placebo (n=190)

I I I I I I I I I I
0.0 05 1.0 15 20 25 3.0 3.54.0




= Conditions favouring beta blockers vs other

hypertensives agents :

1.

N v p W

Angina Pectoris

Post Myocardial Infarction
Heart Failure

Tachy Arrhytmia
Glaucoma

Pregnancy

All of the above



The role of betablockers in the treatment of Ml

Summary of Secondary Prevention Trials of B-blocker Therapy

Phase of Total #

Treatment Patients RR (95% CI)

Acute 28,970 —— 0.87 (0.77-0.98)
treatment
Secondary 24,298 0.77 (0.70-0.84)
prevention

Overall 53,268 - 0.81 (0.75-0.87)

0.5 1.0 2.0
RR of death
B-blocker Placebo

better better




CIBIS I
(Cardiac Insufficiency Bisoprolol Study )

1.0—

N Bisoprolol: 156 deaths (n = 1327)

0.8—
T * Ce. B Placebo: 228 deaths (n = 1320)
> (]
b= log rank test, p < 0.0001
@
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—
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Mortality Rate in BB Trials with HF Patients (1)

RR [Randam]
Skudy, Year (Referenos) p-Blodker, a/n Macebo, asdn (95% 1)

Metoprodol
Anderson et al, 1985 (1% 5725 625 .83 (0292 3E)
Fisher of al, 1954 (11) 1725 1115 : 050 (0. 06517
MDC, 1993 209 237154 FATRE: 107 (0.e1-1.85)
MERIT-HF, 2000 and 2002 (22, 23) 14571990 2177201 67 (0.55-0.E2)
RESICHAVTR, 20000 {24) B34 17212 047 (0.31-1.08)

Subdofal T44E 24532 070 (050 E3)
Total events: 182 {p-bloderk 263 (placebao)

Test for heterogenethy: dhi-squars = 3.50; P = 0.48; 7 = 0%
Tesst for overall effect 7= 203 (F « 0.001)

Carsedilol
AMNEZ, 1007 (30 2V 267208 077 (0.45-1.34)
CARMEM, 2004 (33) 14191 147150 099 (0. 459202
CHEISTMAAS, 2003 (37) Bs183 B/1584 134 (047379
Cohn =t al. 1957 (359) FERLL FEEL] 050 (0. 07340
Colucd et al, 1996 (26) FEPEF] 51124 023 (006117}
COPERMICLS, 2001 (313 1307115& 19071133 67 (0540 E3)
MOCHA, 195 (18) 127261 13784 030 (014063
Olsen =k al, 1555 {25) 1736 V24 203 (D0 AT TH
Packer et al, 7006 27) ES133 117145 050 (0,231 55)

Subdofal 2479 2147 66 (0.51-0.ET)
Total events: 195 {p-blodeerk 267 (placebo)

Test for heterogeneity: chi-square = 10000 P = 027; 17 = 10.0%
Test for ovenrll effect 7 = 299 (F = 0.003]

Mac Alliter . Ann Intern Med 2009 ; 150 : 784-794



Mortality Rate in BB Trials with HF Patients (2)

AR (Fandom]} AR {Fandom}
Skudy, Year (Reference) - Blzcker, n/n Macebo, om (98 % Ol [ ]

Bisoprolcd
CIBIE, 1944 (34) 534320 CTE Y —il L7 (057 -110)
CIBES 1L, 20017 and 1993 {11, 35) 15651327 2R 320 - LER [0.5&-0.EX)
CIBIS [0, 20495 {35) 237505 32 /505 — 072 (0.43-121)

Subdokal (95% Ch 2153 2ide * o p0el-DE2)
Total events: 232 {p-hbloderk, 327 {plao=ha)

Test for heteragenesty: dhi-square = 0L P = 0.72; 7 = 0%
Test for overall effedt 7= & 33 (P o 0.00)

Budndolol
HEST, 2001 (3% 41171354 082 p0.E2-1.02)
Hriskow et al, 1994 (28) 47105 I LES (L12-33E)
‘Woodley et al. 1991 (37) 020 Hot estimable

Subéntal 1489 09 (0EI-1.02)
Total events: 415 {g-blodery; 451 (placebo)

Test for heterogeneity: dhi-squars = 017; F = 0.E8; 17 = 0%
Test for overall effect 7 = 160 (P = 0.11)

Mebiraodol
EWECA, 2005 (4] 724 08 (0343 51)
SEMIORE, 2005 (41) 16951067 [LER (0.72-1.05)

Subkotal 1201 LER (0.73-1.05)
Total events: 17€ {p-bloder); 199 (placeba)

Test for heterogeneity: dhi-squars = QUIE; F = 085 7 = 0%
Test for overall effect 7= 1.38 (F = 0L17)

Abenolol

Sturm et al, 2000 (407 551 el (0.21-1.71)
Subkotal 51 el (0.21-1.71)
Total events: 5 (B-Blocker) B (placebo)
Test for heterogeneshy: MA
Test for overall effect 7 = LU0 (P = 0.34)

Total SEHZ0 IL7e (0.eE-0.Ed)

Total events: 1205 (B-bodeer 1515 {plac=ha)

Test for heterogenethy: chi-square = 379 96; P = 009 [ - 19 0%

Test for owverall effect: 7= 5008 (P o 0001

Mac Alliter . Ann Intern Med 2009 ; 150 : 784-794




Compelling Indications for

Individual Drug Classes

(1)

Compelling Indication

Initial Therapy Options

Clinical Trial Basis

Heart failure

THIAZ, 88, ACEI, ARB,
ALDO ANT

ACC/AHA Heart Failure
Guideline, MERIT-HF,
COPERNICUS, CIBIS,
SOLVD, AIRE, TRACE,
ValHEFT, RALES

Postmyocardial
infarction

88, ACEI, ALDO ANT

ACC/AHA Post-Ml
Guideline, BHAT, SAVE,
Capricorn, EPHESUS

High CAD risk

THIAZ, 88, ACE, CCB

ALLHAT, HOPE, ANBP2,
LIFE, CONVINCE

2007 ESH/ESC Guidelines




Compelling Indications for
Individual Drug Classes (2)

Compelling Indication Initial Therapy Options Clinical Trial Basis

Diabetes THIAZ, BB, ACE, ARB,  NKF-ADA Guideline,
CCB UKPDS, ALLHAT

Chronic kidney disease ACEIl, ARB NKF Guideline,

Captopril Trial,
RENAAL, IDNT, REIN,
AASK

Recurrent stroke THIAZ, ACEI PROGRESS
prevention

2007 ESH/ESC Guidelines
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