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Prevalence of raised blood pressure*, ages 25+, age standardized
Both sexes, 2008
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Cardiovascular disease continuum
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TABLE 4. Factors—other than office BP—influencing prognosis;
used for stratification of total CV risk in Fig. 1

Risk factors

Asymptomatic organ damage

Male sex

Pulse pressure (in the elderly) =60 mmHg

Age (men =55 years; women =65 years)

Electrocardiographic LVH (Sokolow-Lyon index =3.5 mV;

Smoking

RaVL =1.1 mV; Cornell voltage duration product =244 mV*ms), or

Dyslipidaemia

Echocardiographic LVH [LVM index: men =115 g.fmz;
women >95 g/m® (BSA)J

Total cholesterol =4.9 mmol/L (190 mg/dL), and/or

Carotid wall thickening (IMT =0.9 mm) or plaque

Low-density lipoprotein cholesterol =3.0 mmol/L (115 mg/dL),
andjor

Carotid—femoral PWYV =10 m/s

High-density lipoprotein cholesterol: men <1.0 mmol/L
(40 mg/dL}), women <1.2 mmol/L (46 mg/dL), and/or

Ankle-brachial index <0.9

CKD with eGFR 30-60 ml/min/1.73 m? (BSA)

Triglycerides =1.7 mmol/L (150 mg/dL)

Microalbuminuria (30—300 mg/24 h), or albumin—creatinine ratio

Fasting plasma glucose 5.6-6.9 mmol/L (102-125 mg/dL)

(20-300 mg/g; 3.4-34 mg/mmol) (preferentially on morning spot

Abnormal glucose tolerance test

urine)

Obesity [BMI =30 kg/m? (height®)]

Established CV or renal disease

Abdominal obesity (waist circumference: men =102 cm;
women =88 cm) (in Caucasians)

Cerebrovascular disease: ischaemic stroke; cerebral haemorrhage;
transient ischaemic attack

Family history of premature CVD (men aged <55 years;
women aged <65 years)

CHD: myocardial infarction; angina; myocardial revascularization
with PCl or CABG

Heart failure, including heart failure with preserved EF

Diabetes mellitus

Fasting plasma glucose =7.0 mmol/L {126 mg/dL) on two repeated
measurements, and/or

HbA,. =7% (53 mmol{mol), and/or

Post-load plasma glucose =11.0 mmol/L (198 mg/dL)

Symptomatic lower extremities peripheral artery disease

CKD with eGFR <30 mL/min/1.73m? (BSA); proteinuria
(=300 mg(24 h).

Advanced retinopathy: haemorrhages or exudates, papilloedema
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0D, CKD stage 3 or diabetes

High risk

High risk

Blood pressure (mmHg)
Other risk factors,
e SBP 130-139 SBP 140-159 SBP 160-179 SBP =180
or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP =110
No other RF Moderate risk High risk
1-2 RF Moderate risk Mu_de High risk
hlgh_
ow to Mode : : : :
=3 RF High risk High risk

High to
very high risk

Moderate |
high ris

Very high risk

Symptomatic CVD, CKD stage =4 or
diabetes with OD/RFs

BP = blood pressure; CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure;

HT = hypertension; OD = organ damage; RF = risk factor; SBP = systolic blood pressure.
FIGURE 1 Stratification of total CV risk in categories of low, moderate, high and very high risk according to SBP and DBP and prevalence of RFs, asymptomatic OD,
diabetes, CKD stage or symptomatic CVD. Subjects with a high normal office but a raised out-of-office BF (masked hypertension) have a CV risk in the hypertension range.
Subjects with a high office BP but normal out-of-office BP (white-coat hypertension), particularly it there is no diabetes, OD, CVD or CKD, have lower risk than sustained
hypertension for the same office BP.

Very high risk Very high risk Very high risk
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Figure 2. Rates of Awareness, Treatment, and Control of High Blood Pressure
in the United States (1976—2004).

High blood pressure is defined as a reading of 140/90 mm Hg or more for
persons between the ages of 18 and 74 years. Despite major improvements
in blood-pressure therapies in recent years, some 2Z8% of Americans with
hypertension do not know they have the condition, 3924 are receiving no
therapy, and 652 have insufficient blood-pressure control. Data are from
Chobarnian et al.** and Cutler et al.** NHAMES denotes Mational Health
and Mutrition Examination Survey.




The history of antihypertensives
Reserpine, Pentolinium, Guanethidine, Methyl dopa (1950—-1960), Clonidine (1980)

T I Sympatholytics
1950 ' Hydralazine (1951) |

HCTZ (1958)

Diuretics 1960

Verapamil (1963)

Beta-Blockers Propranolol (1965)

1970

Calcium antagonists  Nifedipine (1975)

Prazosin (1977)

Alpha-1-Blockers 1980
Captopril (1981)

ACE-Inhibitors

1990

Losartan (1995)
Aliskiren (2005)

L AT1- receptor-Blockers

2010 -
Direct renin inhibitors

Hypertension management 2011: optimal
combination therapy

Peter S. Sever'* and Franz H. Messerli?

European Heart Journal Advance Access published June 22, 2011



Beta adrenergic receptors

Specific actions of the By receptor include:

» Increase cardiac output by increasing heart rate (positive chronotropic effect), conduction velocity (positive dromotropic effect), and stroke volume
(by enhancing contractiity—positive inotropic effect).

+ Increase renin secretion from juxtaglomerular cells of the kidney.
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Specific actions of the B; receptor include the following:

« Smooth muscle relaxation, e.g. in bronchi ®! Gl tract (decreased
« Lipolysis in adipose tissue.!""!

o Dilate arteries to skeletal muscle
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Effects of the sympathetic nervous activity which can be influenced by beta receptor blockers



3 Generations of p-blockers

p-Adrenergic Receptor Antagonists

|
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First-Generation Second-Generation Third-Generation
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Manrique C, et al. J Clin Hypertens. 2009.11:369-375.1"

‘Have additional c-blocking activity
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First choice antihypertensive treatment

2013 ESH/ESC Guidelines for the management of arterial hypertension

' Thiazide diuretics
i
Beta-blockers Angiotensin-receptor
blockers
Other Calcium

antihypertensives antagonists

ACE inhibitors

ACE = angiotensin-converting enzyme.

FIGURE 4 Possible combinations of classes of antihypertensive drugs. Green continuous lines: preferred combinations; green dashed line: useful combination (with some
limitations); black dashed lines: possible but less well tested combinations; red continuous line: not recommended combination. Although verapamil and diltiazem are
sometimes used with a beta-blocker to improve ventricular rate control in permanent atrial fibrillation, only dihydropyridine calcium antagonists should normally be
combined with beta-blodkers.

Current guidelines reconfirm that diuretics (including thiazides, chlorthalidone and
indapamide), beta-blockers, calcium antagonists, angiotensin-converting enzyme
(ACE) inhibitors and angiotensin receptor blockers are all suitable for the
initiation and maintenance of antihypertensive treatment, either as
monotherapy or in some combinations
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Recommendation 6

In the general nonblack population, including those with diabetes,
initial antihypertensive treatment should include a thiazide-typedi-
uretic, calcium channel blocker (CCE), angiotensin-converting en-
zyme inhibitor (ACEI), or angiotensin receptor blocker (ARB).
Moderate Recommendation - Grade B

*The panel did not recommend (-blockers
for the initial treatment of hypertension.

*The panel suggests that any of these 4
classes would be good choices as add-on
agents.
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Recommendation 9

The main objective of hypertension treatment is to attain and
maintain goal BP. If goal BP is not reached within a month of treat-
ment, increase the dose of the initial drug or add a second drug
from one of the classes in recommendatlon (5} (thlazlde type

reached If goal BP cannot be reached Wlth 2 drugs, add andg

titrate a third drug from the list provided. Do not use an ACEI ang

Al ARE TUONETITE] T LITE SATITE IS 1] A0 S LTI DHE eS0T TELN
using the drugs in recommendation & because of a contraindica-
tion or the need to use more than 3 drugs to reach goal BP, anti-
hypertensive drugs from other classes can be used. Referral to a
hypertension specialist may be indicated for patients in whom
goal BP cannot be attained using the above strategy or for the
management of complicated patients for whom additional clinical
consultation is needed.
Expert Opinion - Grade E

a-Blockers,
dual al-+f-blocking agents (carvedilol)
central a2-adrenergic agonists (clonidine)

adrenergic neuronal depleting agents (reserpine)

direct vasodilators (hydralazine),
vasodilating B-blockers (nebivolol)
aldosterone receptor antagonists
loop diuretics (furosemide)



B-Blockers pharmacokinetic
(hydrophilicity versus lipophilicity)

1. Blood levels and length of action. Hydrophilic b-blockers (atenolol and nadolol)
have less blood levels variation compared with liver metabolized agents (propranolol,
metoprolol). Being unmetabolized and renal-excreted, hydrophilic b-blockers have a
long biological action which enables a low dose, once daily basis, 24-hour cover.

2. The brain. Atenolol has a brain/blood ratio of 0.1:1, compared to 17:1 and 14:1
with propranolol and metoprolol, respectively. This possibly accounts for the low
incidence of CNS side effects.

3. The kidney: a. Atenolol and nadolol are excreted virtually unmetabolized by the
kidney. Significant accumulation occurs in moderate to severe renal failure (GFR=10-35
ml/minute) so the daily dose should be halved. b. Propranolol and metoprolol, have a
tendency for increased blood levels in severe renal failure (due to the accompanying
liver dysfunction).

4. The elderly. The elderly and young subjects handle and tolerate hydrophilic b-
blockers similarly. However, due to the aging liver dysfunction, lipophilic b-blockers
achieve blood levels in the elderly up to fourfold higher than in younger subjects.
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Table 14 Compelling and possible contra-indications to the use of antihypertensive drugs

Drug

Compelling

Possible

Diuretics (thiazides)

Gout

Metabaolic syndrome
Glucose intolerance
Pregnancy
Hypercalcaemia
Hypokalaesmia

rB-eLa-bIockers

\,

Asthma
A-V block (grade 2 or 3)

Metabaolic syndrome

Glucose intolerance

Athletes and physically active patients

Chronic obstructive pulmonary disease (except
for vasodilator beta-blockers)

y,

Calcium antagonists (dihydropyridines)

Tachyarrhythmia
Heart failure

Calcium antagonists
(verapamil, diltiazem)

A-V block (grade 2 or 3, trifascicular block)
Severe LV dysfunction
Heart failure

ACE inhibitors

Pregnancy

Angioneurotic cedema
Hyperkalaemia

Bilateral renal artery stenosis

Women with child bearing potential

Angiotensin receptor blockers

Pregnancy
Hyperkalaemia
Bilateral renal artery stenosis

Women with child bearing potential

Mineralocorticoid receptor antagonists

Acute or severe renal failure (eGFR <30 mLimin)
Hyperkalaemia

A=V = atrio-ventricular; eGFR = estimated glomerular filtration rate; LV = left ventricular.,

2013 ESH/ESC Guidelines for the management of arterial hypertension




Beta-blockers for hypertension.
Wiysonge CS', Bradley HA, Volmink J, Mayosi BM, Mbewu &, Opie LH.

+ Author information Cochrane Database Syst Rev. 2012 Nov 14;11

Abstract
BACKGROUMND: Thiz review iz an update of the Cochrane Review publizhed in 2007, which azzez=ed the role of beta-blockade az firzt-line therapy
for hypertenzion.

OBJECTIVES: To quantify the effectiveness and zafety of beta-blockers on morbidity and mortality endpeintz in adults with hypertenzion.

SEARCH METHODS: In December 2011 we =2earched the Cochrane Central Regizter of Controlled Trialz, Medling, Embaze, and reference liztz of
previous reviews; for eligible studies publizshed since the previous search we conducted in May 2006.

SELECTION CRITERIA: Randomized controlled trialz (RCT=) of at lzast one vear duration, which azzes=ed the effectz of beta-blockers compared to
placebo or other drugs, a=s firzt-line therapy for hypertenzion, on mortality and morbidity in adults.

= . - . . -

MAIN RESULT 5: We included 13 RCT= which compared beta-blockers to placebo (4 trialz, N=23 613}, diurstics (5 trialz, N=12 241), calcium-channel
blockers (CCB=: 4 trialz, N=44 225), and renin-angiotenzin 2yztem (RAS) inhibitors (3 trialz, N=10,828). Three-quarterz of the 40 245 participantz on
beta-blockerz uzed atenolol. Most studies had a high rizk of biaz; rezulting from various limitations in 2tudy de=ign, conduct, and data anahsziz. Total
L T o D O P e | 001U L

wWas hlgher for t:-etﬂ blockerz compared to CCB= [HH1 07, 95%C11.00 to 1.14, I[E; 2% ). Total cardiovascular dizeaze (CVD) was lower for beta-
blockerz compared to placebo (RR 0.88, 85%C1 0.79 to 0.57; I[2}=21%). Thiz iz primarity a reflection of the =ignificant decreaze in stroke (RR 0.80,
95%Cl 0.85 to 0.98; I[2}=0%), =ince thers was no zignificant difference in coronary heart dizeaze (CHD) between beta-blockers and placebo. There
waz no =ignificant difference in withdrawalz from az=igned treatment due to adverse eventz between beta-blockerz and placebo (RR 1.12, 5%l
0.82 to 1.54; I(2)=66%).The effect of beta-blockers on CVD was =ignificantly worse than that of CCB= (RR 1.13, §5%Cl 1.08-1.25; I(2)=0%), but was
not different from that of diuretice or RAS inhibitors. In addition, there was= an increaze in =troke in beta-blockers compared to CCBz (RR 1.24, 55%Cl
1.11-1.40; I(2)=0%} and RAS inhibitors (RR 1.30, 85%C11.11 to 1.53; (2}=259%). However, CHD was not =ignificantly different between beta-
blockerz and diuretice, CCB= or RAS inhibitorz. Participantz on beta-blockers were more likely to dizcontinue treatment due to adverse events than
thoze on RAS inhibitors (RR 1.41, 95% C11.29to 1.54; I(2)=12%), but there wazs no =ignificant difference with diuretice or CCB=.

AUTHORS' CONCLUSIONS: Initiating treatment of hypertenzion with beta-blockers lead= to modest reduction= in cardiovazcular dizeaze and no
zignificant effectz on mortality. Theze effectz of beta-blockerz are inferior to thoze of other antihyvpertenzive drugs. The GRADE quality of thiz
evidence iz low, imphlying that the true effect of beta-blockers may be substantially different from the eztimate of effectz found in thiz review. Further
rezearch =hould be of high quality and =hould explore whether there are differences between different zub-types of beta-blockers or whether beta-
blockerz have differential effects on vounger and elderty patients.




Cochrane Databaze Svet Rev. 2012 Nov 14;11:.CD002003. doi: 10.1002M14551853.COO0Z003. pub4.
Beta-blockers for hypertension.
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B-blockers may be inferior to some other drug classes
regarding morbidity and mortality:

1. Total mortality and CV events: worse than CaB (but not vs.
diuretics and RAAS blockers)

2. Stroke: worse than CaB and RAAS blockers

3. Coronary Heart Disease: equal to CaB, RAAS blockers and
diuretics
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AUTHORS' CONCLUSIONS

1. Initiating treatment of hypertension with beta-blockers leads to
modest reductions in cardiovascular events and no significant effects
on mortality.

2. These effects of beta-blockers are inferior to those of other
antihypertensive drugs.

3. Further research of high quality should explore whether there are
differences between different sub-types of beta-blockers or
whether beta-blockers have differential effects on younger and elderly
patients.
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Use of blood pressure lowering drugs in the prevention of cardiovascular disease: meta-analysis of 147 randomised
trials in the context of expectations from prospective epidemiological studies.

Law MRB", Momis JK, Walkd NJ.

1%l Author information

Abstract
OBJECTIVES: To determine the quantitstive =
stroke, and who should receive treatment.

ferent classes of blood pressure lowerning drugs in preventing coronany heart disesse (CHD) and

icacy of di

DESIGH: Mets-anshysis. Data source Medline (1555-200T).

STUDY SELECTION: Randomised trisls of blood pressurs lowsring drugs recording CHD events and strokes. 108 trisls studisd differences in blood pressurs
betwsen study drug and placebo {or control growp ot receiving the study drug) (blood pressure difference trials™), and 45 trisls compared drugs {"drug

comparison trisls”). Seven trisls with three randomized groups fell into both categonies. The results were interpreted in the context of those expected from the

PARTICIPANT 5: 454 300 people defined into three mutuslhy exclesive categornies: participants with no history of wascular disease, 3 history of CHD, ora
histony of stroks.

. — TETEEITIE TS T = = T =5 7= T =oAL = aTa A i T TETEETTTE TSN =N
recurrent CHD events in people with 3 history of CHD: risk reduction 25% {35% confidence interval 22% to 34%) compared with 15% (11% to 153} in trials of
other drugs. The extra effect was limited to 3 few years after myocandial infarction, with a risk reduction of 31% compared with 13% in people with CHD with
no recent infarct {P=0.04}. In the other blood pressure difference trisls {excleding CHD events in trisls of beta blockers in people with CHOY), there was 3 2ZZ%
reduction in CHD events {1T% to 27%) and 3 41% {33% to 48%) reduction in stroke for 3 bleod pressure reduction of 10 mm Hg systolic or & mm Hyg disstolic,
similar to the redections of 25% (CHDY) and 35% {stroke) expected for the same difference in blood presswre from the cohort stedy mets-anahysis, indicating
that the benefit iz explained by blood pressure reduction itself. The five main classes of blood pressure lowering drugs (thiszides, beta blockers, angiotensin
conwerting enzyme inhibitors, angiotensin receptor blockers, and calcivm channel blockers) were similarhy effective {within 3 few percentage points) in
praventing CHD events and strokes, with the exception that calcium channsl blockers had 3 greater preventive effect on stroke (relstive risk 0.52, 35%
confidence interval 0.85 to 0.88). The percentage reductions in CHLD events and stroke were similar in people with and withowt cardiov ascular disease and
regardless of blood pressure before treatment {down to 110 mm Hg systolic and 70 mm Hg dizstolic). Combining cur results with those from tes other studies
{the mets-anahyses of blood pressure cohort studies and of trials determining the blood presswre lowerning effects of drugs according to doss) showsd that in
people aged B0-59 with 3 dizstolic blood pressure before trestment of 30 mm Hg, thres dregs st half standsnd dose in combination reduced the risk of CHD by
an estimated 45% and of stroke by §2%; one drug st standsrd dose had sbout half this effect. The present mets-anshysis also showsd that drugs other than
calcium channel blockers (with the excaption of non-cardicsslective bets blockers) reduced the incidence of haart failure by 24% {15% to Z8%) and calcium
channsl blockers by 15%% (6% to 31%).

COMCLUSIONS: With the exception of the extra protective effect of beta blockers given shorthy after 3 myocardial infarction and the minor additional effect
of calcivm channsl blockers in preventing stroks, sll the classes of blosd pressuwre kwserning drugs have 3 similar effect in redecing CHD events and stroke for
& given reduction in blood pressure so excluding maternisl pleiotropic effects. The proportional reduction in cardiow ascular disesse events was the same ar
similar regardless of pretreatment blood pressure and the pressnce or sbssnce of existing cardiovascular disesse. Guidelines on the uss of blood presswre
lowering drugs can be simplified so that drugs are offered to people with all levels of blood pressure. Qur results indicate the importance of lowsrning blood
prEssures in 8venyons over 3 certsin age, rather than messwring it in evenyons and treating it in soms.
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Beta-blocker-initiated therapy seems to be:

(i) equally as effective as the other major classes of
antihypertensive agents in preventing coronary outcomes and

(ii) highly effective in preventing CV events in patients with a
recent myocardial infarction and those with heart failure.
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CONCLUSIONS

all the classes of blood pressure lowering drugs have a similar
effect in reducing CHD events and stroke for a given
reduction in blood pressure so excluding material pleiotropic
effects.

Exceptions:

A. extra protective effect of beta blockers given shortly after a myocardial
infarction and

B. the minor additional effect of calcium channel blockers in preventing
stroke



Beta-blockers and.... stroke

A slightly lower effectiveness of beta-blockers in preventing
stroke has been attributed to a lesser ability to reduce central
SBP and pulse pressure.

However, a lower effectiveness in stroke prevention is also

shared by ACE inhibitors, although these compounds have
been reported to reduce central BP better than beta-blockers.

2013 ESH/ESC Guidelines for the management of arterial hypertension
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Conclusions**

* In the young, both atenolol and non-atenolol b-blockers are
effective in reducing cardiovascular end points for hypertension
without compelling indications.

* Atenolol is associated with increased stroke in the elderly but
whether this extends to non-atenolol b-blockers remains

uncertain due to no data.

QUESTION: Is age a more important factor in b-blocker
efficacy than specific b-blocker type?

**21 hypertension trials with data on 145,811 participants were included



Beta-blockers and.... Target organ damage

Beta-blockers seems to be somewhat less effective than RAS
blockers and calcium antagonists in regressing or delaying TOD
(LVH, carotid IMT, aortic stiffness).

However, some of the vasodilating beta-blockers, such as
celiprolol, carvedilol and nebivolol, more widely used today
reduce central pulse pressure and aortic stiffness better than
atenolol or metoprolol.

2013 ESH/ESC Guidelines for the management of arterial hypertension



Beta-blockers and.... Side effects
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to the change of therapy.

Favours beta-blocks

Beta-blockers also appear to have more side-effects which lead

However, the difference with other drugs is less pronounced in

double blind studies.

How strong is the evidence for use of beta-blockers as
first-line therapy for hypertension? Systematic review and
meta-analysis

Hazel A. Bradley™+, Charles Shey Wiysonge®+, Jimmy A. Volmink®,
Bongani M. Mayosi® and Lionel H. Opie®

Journal of Hypertension 2006, 24:2131-2141



Beta-blockers and.... Weight/diabetes

Beta-blockers tend to increase body weight and, particularly
when used in combination with diuretics, to facilitate new-
onset diabetes in predisposed patients.

However, vasodilating beta-blockers, such as celiprolol,
carvedilol and nebivolol, affect insulin sensitivity less than
metoprolol. Nebivolol has recently been shown not to worsen
glucose tolerance compared with placebo and when added to
hydrochlorothiazide.

2013 ESH/ESC Guidelines for the management of arterial hypertension



Beta-blockers and.... Lung disease

Beta-blockers have recently been reported not to increase,
but even reduce, the risk of exacerbations and to reduce
mortality in patients with chronic obstructive lung disease.

2013 ESH/ESC Guidelines for the management of arterial hypertension



Beta-blockers and.... pregnancy

Beta-blockers (possibly causing fetal growth retardation
if given in early pregnancy) and diuretics (in pre-existing
reduction of plasma volume) should be used with caution.

2013 ESH/ESC Guidelines for the management of arterial hypertension



Beta-blockers and.... Sexual dysfunction
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Abstract

BACKGROUND: Erectile dysfunction (ED) is a multifactorial disease related to age, vascular disease, psychological disorders,
or medical treatments. Beta-blockade agents are the recommended treatment for hypertensive patients with some specific organ
damage but have been outlined as one of leading causes of drug-related ED, although differences between beta-blockade
agents have not been assessed.

METHOQDS: Cross-sectional and observational study of hypertensive male subjects freated with any beta-blockade agent for at
least 6 months. ED dysfunction was assessed by the International Index of Erectile Dysfunction (IIEF).

RESULTS: 1.007 patients, mean age 57.9 (10.59) years, were included. The prevalence of any category of ED was 71.0%
(38.1% mild ED; 16.8% moderate ED; 16.1% severe ED). Patients with ED had longer time since the diagnosis of hypertension
and higher prevalence of risk factors and comorbidities. The prevalence of ED increased linearly with age. ED patients received
more medications and were more frequently treated with carvedilol and less frequently with nebivolol. Patients treated with
nebivolol obtained higher scores in every parameter of the IIEF questionnaire. The multivariate analysis identified independent
associations between ED and coronary heart disease (OR: 1.57), depression (OR: 2.25), diabetes (OR: 2.27), atrial fibrillation
(OR: 2.59), and dyhidopiridines calcium channel blockers (OR: 1.76); treatment with nebivolol was associated to lower
prevalence of ED (OR: 0.27).

CONCLUSION: ED is highly prevalent in hypertensive patients treated with beta-blockade agents. The presence of ED is
associated with more extended organ damage and not to cardiovascular treatments, except for the lower prevalence in nebivalol-
treated patients.

Compared with
older antihypertensive
drugs, newer agents
(RAAS inhibitors, CaB
and vasodilating b-
blockers) have neutral
or even beneficial
effects on  erectile
function.



Beta-blockers and ..Peripheral artery disease

There has been concern that the use of beta-blockers in
patients with PAD may worsen the symptoms of
claudication.

However, meta-analyses in PAD patients with mild-to-
moderate limb ischemia did not confirm the intake of beta-
blockers to be associated with exacerbation of PAD
symptoms.



Beta-blockers and.... Kidney disease

SNS is activated in CKD and acts as a key player in the progression of
renal dysfunction. It was believed that reduction of the cardiac output and the
consequent impairment of renal perfusion caused by b-blockers might be
harmful in patients with CKD (renal protection, sudden death prevention)

Recent guidelines recommended RAAS blockers as the agents of first
choice for the management of hypertension in patients with CKD, because of the
significant renal-protective effects of this class of drugs.

The Kidney Disease Outcomes Quality Initiative (K/DOQI) guidelines
recommend that beta-blockers be used as the third-line antihypertensive agents
in patients with proteinuria.

However, as compared to other antihypertensive agents, except RAAS
blockers, it has been confirmed that there are no demerits to using b-blockers for
renal protection. In addition, vasodilatory b-blockers may also have beneficial
renal protective effects.

The hemodialysis (HEMO) study suggested a trend towards the benefit of
b-blockers for the prevention of sudden cardiac death in patients with
CKD/CAD, but not in CKD patients without CAD.



A Comparison of Vasodilating and Non-vasodilating
Beta-Blockers and Their Effects on Cardiometabolic Risk

Teilma V. ]-'er;.;u&-l - Kenneth L. Connell”® - Keith C. Ferdinand®

—+

Table? Compares the use of bea-blockers and diuretics in the major guidelines

Cruideline NICE 2011 ESC/ESH 2013 AHAAOCATDC 2013 ASHISH 2014 Hypertension guidelines “TMNC &7 2014

Beta-blockers first line?  No s Mo Mo Mo

Diuretics Chlorthalidone,  Thiazde, chlorhalidone, Thiazides Thiazide, chlorthalidone, Thiazide, chlorhalidone, indapamide
iniapamide iniapamide imskapannide

With wider documented benefits on cardiovascular
outcomes, it can be expected that guidelines may evolve
as well, with recommendations based on sound evidence
for vasodilator BBs to be used as first-line agents, as
opposed to conventional BBs.



ErmAoyr) b-blockers wg @apuakeutik:) aywyr)

Condition

Drug

Asymptomatic organ damage

| LVH

ACE inhibitor, calcium antagonist, ARB

Asymptomatic atherosclerosis

Calcium antagonist, ACE inhibitor

Microalbuminuria

ACE inhibitor, ARE

Renal dysfunction

ACE inhibitor, ARB

Clinical CV event

Previous stroke

Any agent effectively lowering BP I

Previous myocardial infarction

EB,JACE inhibitor, ARB

Angina pectoris

BB, |calcium antagonist

Heart failure

Diuretic BB,}&CE inhibitor, ARB, mineralocorticoid receptor antagonists

Aortic aneurysm

EB

Atrial fibrillation, prevention

Consider ARB, ACE inhibitor BBJ)r mineralocorticoid receptor antagonist

Atrial fibrillation, ventricular rate control

BB,]nDn-dihydrop],rridine calcium antagonist

ESRD/proteinuria

ACE inhibitor, ARB

Peripheral artery disease

ACE inhibitor, calcium antagonist

Other

ISH (elderly)

Diuretic, calcium antagonist

Metabolic syndrome

ACE inhibitor, ARB, calcium antagonist

Diabetes mellitus

ACE inhibitor, ARE

Pregnancy

Methyldopa BB, falcium antagonist

Blacks

Diuretic, calcium antagonist

2013 ESH/ESC Guidelines for the management of arterial hypertension
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line therapy in the e 100%,
treatment of

hypertension _
without compelling Proposed Use of Beta-Blockers for Hypertension

indications remains

controversial. In patients with uncomplicated hypertension, beta-blockers should not be used

as firstline agents. However, in patients with uncontrolled hypertension on vark
ous other antihypertensive agents and in those with complicated hypertension,
beta-blockers should be considerad in the ammamentarium of treatment. CHF =
chronic heart failure; Ml = myocardial infarction.

JACC Vol. 50, No. 7, 2007
August 14, 2007:563-72



