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Abstract: High blood pressure is among the most important preventable causes of death
worldwide and the treatment of hypertension is a key strategy for primary prevention of CV
disease. B blockers have been used widely in the treatment of hypertension..

In comparison with other antihypertensive drugs, the effect of B blockers is less than
optimum, with a raised risk of stroke. Hence, it is recommended that  blockers should not
remain first choice in the treatment of primary hypertension and should not be used as
reference or first line drug in hypertensive emergency.

An analysis of the outcome of the LIFE trial and ASCOT-BPLA trial showed
convincing evidence for ARBs, and CCB with ACEI for multiple CV benefits apart from
reducing the incidence of new-onset diabetes compared to beta-blockers. Treatment of
hypertension is driven by guidelines. Guidelines are driven by evidence and the
substantial evidence base for treating hypertension, is highlighted by NICE/BHS
guidelines. NICE guidelines have focused almost exclusively on the treatment of older
people with established target organ damage or concomitant disease. NICE also
recommended ACEI was likely to be a more effective initia therapy than CCB or
thiazide-type diuretic in younger patients. With the available evidence and
recommendations from international societies on hypertension guidelines, we are
witnessing a paradigm shift in management of hypertension. Beta-blocker and
hypertension should not be considered in isolation. Other co-existing CV risk factors
have to be treated simultaneously to get maximum benefit from CV disease protection.

Hypertension remains the most common risk factor for cardiovascular morbidity and mortality
(Fig. 33.1)." Hypertension is among the most important preventable causes of death worldwide.
The treatment of hypertension is a key strategy for primary prevention of CVD.>?

Despite massive efforts to identify and treat hypertension less than a third of individuals with
a usual BP exceeding 140/90 mmHg are adequately treated. Even in individuals whose
hypertension is well controlled less than a third are protected from subsequent strokes and heart

attacks.” With the recognition that risk increases linearly even in high-normal ranges in BP (Fig.
33.2)° the need for assessment going beyond BP values and using individuals absolute overall CV
risk as the criterion for therapy has become obvious.”

AGEING AND ISOLATED SYSTOLIC HYPERTENSION (ISH)

The systolic blood pressure increases with age as the aorta stiffens so that 90% of Americans still
having a healthy blood pressure at age 55 years will have hypertension when they reach age 75
years.® This systolic upswing is world -wide’ (Fig. 33.3).



RECENT HYPERTENSION TRIALS

Debate has been going on for several years about whether the mortality and morbidity benefits of
treating hypertension with pharmacotherapy can be attributable exclusively to the reduction in
risk from lowering blood pressure per se, or whether certain drugs confer additional CV benefits
owing to effects not directly associated with their antihypertensive efficacy.!”!! In particular, the
claims that interfering with the renin-angiotensin system might be beneficial in patients at risk
has been widely publicized and discussed. Studies such as CAPP (Captopril Prevention Project)'?
HOPE (Heart Outcomes Prevention Evaluation)!®> and EUROPA (European Trial on Reduction of
Cardiac Events with perindopril in stable coronary artery disease)'* have claimed benefits for
angiotensin-converting- enzyme inhibitors not related to blood-pressure lowering. LIFE
(Losartan Intervention for Endpoint reduction in hypertension) trial'® reported greater beneficial
effects on stroke from the angiotensin receptor blocker losartan than from the comparator
substance, the B-blocker atenolol. However, not all trials claiming benefits were blood-pressure
trials. Several compared active treatment with placebo, and in other it is unclear to what extent
the effects were benefits from the inhibitor of the renin-angiotensin system rather than negative
influences of the comparator substances.

Two meta-analyses of the multiple randomized controlled trials that closed before mid-2003*°
came to the conclusions: (1) Blood-pressure reduction by any drug compared with placebo
reduced cardiovascular morbidity and mortality; (2) All classes of drugs reduced total and
cardiovascular mortality equally; and (3) Different classes provided differing degrees of
protection against individual cardiovascular morbidities. Specifically, the ALLHAT (Anti-
hypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial) study'® compared
three initial therapies: diuretics, calcium-channel blocker, and angiotensin-converting-enzyme
(ACE) inhibitors, and showed no difference between treatments on fatal coronary heart disease,
nonfatal myocardial infarction, or all-cause mortality. Hence, most national and international
guidelines recommend initial diuretic therapy, even though the incidence of diabetes rose in the
diuretic group of ALLHAT. Review by Staessen and colleagues,” most trials comparing different
classes of drugs, small but clinically significant differences in blood pressure were seen, which
probably contributed to the possible advantage of one substance over another.

Should B Blockers Remain First choice in the Treatment of Primary Hypertension?

A meta-analysis: B blocker treatment of patients with primary hypertension was associated with
a substantially higher risk of stroke than treatment with other antihypertensive agents. Because 3
blockers lower blood pressure to the same extent as other antihypertensive agents, the question
arises about possible mechanisms to explain why their preventive effect is not as good as other
antihypertensive drugs. f blockers have effects on both glucose and lipid metabolism that
theoretically could increase the risk of CVD.!”!® Regression of left ventricular hypertrophy is also
more closely correlated with central blood pressure than brachial blood pressure,’® which could
explain the less beneficial effect on left ventricular hypertrophy of  blockers as compared with
other antihypertensive drugs.’® The outcome of the ASCOT-BPLA trial*! showed a stroke
reduction close to that seen in LIFE (23 vs 25%),” where treatment based on a calcium antagonist
was given instead of a treatment based on a B blocker. Moreover, in comparison with other
antihypertensive drugs, the effect of B blockers is clearly suboptimum with a higher risk of
stroke. Hence, B blockers should not remain as first choice in the treatment of primary
hypertension.

Two additional facts were recorded: first, the commonly used B blocker, atenolol, provided no
cardioprotection;* second, diuretic-based regimens with or without p blocker provoked more
new cases of diabetes than comparator regimens (Table 33.1).2%% Overall, these studies question
the wisdom of initial therapy with a



B blocker, especially in combination with a high dose of diuretic. The effect of § blocker is drug
specific to atenolol or is a class effect needs to be critically evaluated. Whether the effect of
B blocker is drug specific to atenolol or is a class effect needs to critically evaluated.

ANGLO-SCANDINAVIAN CARDIAC OUTCOMES TRIAL (ASCOT-BPLA)-
BLOOD PRESSURE LOWERING ARM: A MULTICENTRE RANDOMIZED
CONTROLLED TRIAL

Background: The apparent shortfall in prevention of CHD noted in early hypertension trials has
been attributed to disadvantages of the diuretics and B blockers used. For a given reduction in
blood pressure, some suggested that newer agents would confer advantages over diuretics and 3
blockers.

Aim was to compare the effect on nonfatal myocardial infarction and fatal CHD using
combinations of atenolol with a thiazide versus amlodipine with perindopril

Endpoints for amlodipine and Perindopril versus atenolol and thiazide (ASCOT trial)
(Table 33.2).

The trial clearly shows that the amlodipine-based regimen prevented more major cardio-
vascular events and induced less diabetes than the atenolol-based regimen. On the basis of
previous trial evidence, these effects might not be entirely explained by better control of blood
pressure. The results have implications with respect to optimum combinations of anti-
hypertensive agents.

ASCOT-BPLA has shown that blood pressure can be lowered effectively in most patients.
Furthermore, the preferential reduction in cardiovascular events associated with an
antihypertensive regimen of a calcium-channel blocker (amlodipine) with addition of perindopril
if necessary, particularly when used in combination with effective lipid lowering,? results in the
prevention of most major cardiovascular events associated with hypertension. These results will
help clinicians to greatly reduce CV disease to which patients with hypertension are exposed.

MANAGEMENT OF HYPERTENSION AND DYSLIPIDEMIA (ASCOT-LLA)

Recent large-scale blood pressure and lipid-lowering trials continue to redefine and challenge our
perceptions of how to optimally manage CVD. Current evidence suggests that high-risk patients
should be treated with an aggressive blood pressure-and lipid-lowering strategy. The lipid-
lowering arm of the (ASCOT-LLA) trial demonstrated that lowering cholesterol levels with
atorvastatin 10 mg provided additional benefit, over and above hypertensive therapy.

Conduit Artery Function Evaluation (CAFE) Study: (CIRCULATION. 2006; 113: AND NA).

Differential Impact of Blood Pressure-Lowering Drugs on Central Aortic Pressure and Clinical
Outcomes

CAFE study, a sub study of the ASCOT, examined the impact of 2 different BP lowering-
regimens (atenolol + thiazide-based versus amlodipine + perindopril-based therapy) on derived
central aortic pressures and hemodynamics. The results show that brachial blood pressure is not
always a good surrogate for the effect of blood pressure-lowering drugs on arterial
hemodynamics. In the CAFE study, atenolol + thiazide-based treatment was much less effective
than amlodipine + perindopril-based treatment at lowering central aortic pressures. These
findings suggest a mechanism to support recent meta-analyses that have challenged the
recommendation for § blockers as an optimal treatment for uncomplicated hypertension.

British Hypertension Society:
NICE Guidelines



Now there is much interest in the updated recommendations for the drug treatment of
hypertension issued by the UK’s National Institute for Health and Clinical Excellence (NICE)
working in collaboration with the British Hypertension Society (BHS)

A systematic search of the literature was performed by NICE guideline developers concen-
trating on RCTs comparing any combination of antihypertensive drugs from among the
following five classes of drugs:

* ACE inhibitors (ACEi)

* Angiotensin-II receptor antagonists (ARB)
* Beta-receptor blockers (BB)

* Calcium-channel blockers (CCB)

* Thiazide-type diuretics (TD).

There are three important developments in this guideline:

1. A reappraisal of the role of B blockers

2. The first formal cost-effectiveness analysis

3. Stratification of the initial selection of drug treatment according to age.

Angiotensin-Il Receptor
Antagonists versus B-blockers

One study (LIFE) was found comparing the angiotensin-II receptor antagonist (ARB) losartan
with the p-blocker atenolol as first-line antihypertensive therapy.

The study found no significant difference between the two treatments in terms of myocardial
infarction, revascularization procedures, heart failure or angina. However, the study did find
ARBs to be associated with a reduced incidence of stroke new-onset diabetes and fewer study
drug withdrawals.

Calcium-channel Blockers
versus B-blockers

A meta-analysis of three studies (ASCOT, ELSA, INVEST) compared calcium-channel blockers
(CCBs) with B-blockers. There was no statistically significant difference in mortality or
myocardial infarction. Based on the results of the two studies reporting stroke as on outcome
(ASCOT, ELSA) CCBs were associated with a reduced incidence of stroke.

Outcomes in those with
Isolated Systolic Hypertension (ISH)

A meta-analysis of three randomized controlled trials (SHEP, SHEP-P, SYST-EUR) compared
active antihypertensive drug therapy using either thiazide-based diuretics or a calcium-channel
blocker with placebo in patients with ISH. Antihypertensive drug therapy was associated with a
reduced incidence of stroke although there was no statistically significant difference in mortality
rate. Based on the results of another subgroup analysis of patients with ISH from a randomized-
controlled trial involving patients with hypertensive LVH, initial therapy with an ARB is
associated with a reduced incidence of stroke and a lower mortality rate compared to initial anti-
hypertensive therapy with a B-blocker.

Outcomes in Younger Patients

The literature search found no evidence for the clinical outcomes. Therefore, blood pressure
response to drug therapy was used as a surrogate. ACE inhibitors and beta-blockers as more
effective at lowering blood pressure in younger people, when compared to calcium channel-
blockers or thiazide-type diuretics.

NICE: A Revolution in Guidelines



Most focus will be on appropriate decision to relegate  blockers as a less suitable initial therapy
for the routine treatment of hypertension because they are less effective than other drug choices
at preventing major cardiovascular events, especially stroke.’®* Beta-blockers are also more
likely to induce the development of diabetes and have an unfavorable effect on the metabolic
profile, especially in combination with diuretics.*® Thus, B blockers were the least cost-effective
treatment opinion for most people with hypertension.”® Whether this conclusion applies to all f
blockers, or only those used in clinical trials of hypertension (mainly atenolol) is unknown (Table
33.3).

Current Role of g-blockers

Beta-blockers are not a preferred initial therapy for hypertension. However, -blockers may be

considered in younger people, particularly:

* Those with an intolerance or contraindication to ACE inhibitors and angiotensin-II receptor
antagonists

*  Women of childbearing potential, or

* Patients with evidence of increased sympathetic drive.

In these circumstances, if therapy is initiated with a -blocker and a second drug is required,
add a calcium-channel blocker rather than a thiazide-type diuretic to reduce the patient’s risk of
developing diabetes. In patients whose BP is well-controlled (i.e., 140/90 mmHg or lower) with a
regimen which includes a B blocker, there is no absolute need to replace the B blocker with an
alternative agent. When a 3 blocker is withdrawn, the dose should be stepped down gradually.
Beta-blockers should not be withdrawn in patients with compelling indications.

Specific Indications for Various Classes of Antihypertensive Drugs

Recommendations for certain drugs to be used for certain compelling indications (Table 33.4)!
seem appropriate for clinical decision making. However, practitioners should realize that head-
to-head comparisons in any cardiovascular-renal disease have been inadequate in recording these
special benefits. Moreover, many patients carry several compelling indications and the best
advice is to reduce the blood pressure to the appropriate goal with whatever is needed while
avoiding adverse effects.

CONCLUSIONS

We have witnessed much progress in our understanding about pathophysiological mechanisms
of hypertension and its complications. Based on available convincing evidence, the
recommendations are made by international organizations. We, as clinicians, should change our
approach in managing people with hypertension based on evidence. Really there is a paradigm
shift in the management of hypertension which, if implemented, would help to bring down the
morbidity and mortality due to CV diseases.

REFERENCES

1. Ezzati M, Vander Hoorn S, Lawes CM, et al. Rethinking the “diseases of affluence” paradigm: Global patterns of
nutritional risks in relation to economic development. PloS Med 2005;2:€133.

2. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden of hypertension: Analysis of
worldwide data. Lancet 2005;365:217-23.

3. Williams B. Recent hypertension trials: implications and controversies. Jam Coll Cardilol 2005;45:813-27.

4. Blood Pressure Lowering Treatment Trialists” Collaboration. Effects of different blood -pressure-lowering regimens
on major cardiovascular events; results of prospectively-designed overviews of randomized trials. Lancet
2003;362:1527-35.

5. Staessen JA , Wang JG , Thijs L. Cardiovascular prevention and blood pressure reduction: A quantitative overview
updated until 1 March 2003. ] Hypertens 2003;21:1055-76.

6. Vasan RS, Larson MG, Leip EP, et al. Impact of high-normal blood pressure on the risk of cardiovascular disease. N
Engl ] Med 2001;345: 1291-7.

7. Jackson R, Lawes CM, Bennett DA, Milne R], Rodgers A. Treatment with drugs to lower blood pressure and blood
cholesterol based on an individual’s absolute cardiovascular risk. Lancet 2005;365:434-41.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24.
25.
26.

27.

28.

29.

30.

31.

Vasan RS, Beiser A, Seshadri S, et al. Residual lifetime risk for developing hypertension in middle-aged women and
men: The Framingham Heart Study. JAMA 2002;287:1003-10.

Whelton PK, He ], Muntner P. Prevalence, awareness, treatment and control of hypertension in North America,
North Africa and Asia. ] Hum Hypertens 2004;18;545-51.

Goldstein LB, Adams R, Becker K, Furberg CD, Gorelick PB, Hademenos G, Hill M, et al. Primary prevention of
ischemic stroke: A statement for healthcare professionals from the stroke council of the American heart Association.
Circulation 2001;103:163-82.

Straus SE, Majumdar SR, McAlister FA. New evidence for stroke prevention. JAMA 2002;288: 1388-95.

Sacco RL, Boden-Albala B, Gan R, Chen X, Kargman DE, Shea S, Paik MC , Hauser WA. Stroke incidence among
white, black and Hispanic residents of an urban community: the Northern Manhattan Stroke Study. Am ]
Epidemiol 1998;147:259-68.

Yang D, Howard G, Coffey CS, Roseman J. The confounding of race and geography: How much of the excess stroke
mortality among African-Americans is explained by geography? Neuro-epidemiology 2004;23:118-22.

Lehto S, Ronnemaa T, Pyorala K, Laakso M. Predictors of stroke in middle age patients with non-insulin dependent
diabetes. Stroke1996;27:
63-8.

Fagan TC, Sowers JR. Type 2 diabetes mellitus: Greater cardiovascular risks and greater benefits of therapy. Arch
Intern Med 1999;159:1033-4.

ALLHAT Collaborative Research Group. Major outcomes in high-risk hypertensive patients randomized to
angiotensin-converting enzyme inhibitor or calcium channel blocker vs diuretic. The Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart Attack Trial (ALLHAT) JAMA 2002;288:2981-97.

Morgan T,Lauri JBertram D, Anderson A. Effect of different antihypertensive drug classes on central aortic
pressure. Am ] Hypertens 2004;17: 118-23.

London GM, Asmar RG, O’'Rourke MF, Safar ME. Mechanism(s) of selective systolic blood pressure reduction after
a low- dose combination of perindopril/indapamide in hypertensive subjects: Comparison with atenelol. ] Am Coll
Cardiol 2004;43:92-9.

de Luca N, Asmar RG, London GM, O" Rourke MF, Safar ME. Selective reduction of cardiac mass and central blood
pressure on low-dose combination perindopril/indapamide in hypertensive subjects. ] Hypertens 2004;22:1623-30.
Kingbeil AU, Schneider M, Martus P, Messerli FH, Schmeider RE. A meta-analysis of the effects of treatment on left
ventricular mass in essential hypertension. Am ] Med 2003;115:41-6.

Dahlof B, Sever PS, Poulter NR, et al. Prevention of cardiovascular events with an antihypertensive regimen of
amlodipine adding perindopril as required vesus atenolol adding bendroflu-methiazide as required, in the Anglo-
Scandinavian Cardiac Outcome Trial-Blood Pressure Lowering Arm [ASCOT-BPLA]; A multicentre randomized
controlled trial. Lancet 2005;366:895-906.

Dahlof B, Devereux RB, Kjeldsen SE, et al. Cardiovascular morbidity and mortality in the losartan intervention for
endpooint reduction in hypertension study (LIFE): A randomized trial against atenolol. Lancet 2002;359:995-1003.
Carlberg B, Samuelsson O, Lindholm LH. Atenolol in hypertension: Is it a wise choice? Lancet 2004;364:1684-89.
Willioms B. Recent hypertension trials: Implications and controversies. ] Am Coll Cardiol 2005;45:813-27.

Opie LH, Schall R. Old antihypertensives and new diabetes. ] Hypertens 2004;22:1453-58.

Bakris GL, Fonseca V, Katholi RE, et al. GEMINI Investigators. Differential effects of beta-blockers on albuminuria
in patients with type 2 diabetes. Hypertension 2005;46:1309-15.

Sever PS, Dahlof B, Poulter NR, et al. Prevention of coronary and stroke events with atorvostatin in hypertensive
patients who have average or lower than-average cholesterol concentrations,in the Anglo Scandinavian Cardiac
Outcomes Trial - Lipid Lowering Arm (ASCOT-LLA): a multicentre rando-mized controlled trial. Lancet
2003;361:1149-58.

NICE/BHS. Clinical guideline 34: Hypertension: Management of hypertension in adults in primary care: partial
update: http:/ /www.nice.org.uk/CG034 guidance (accessed June 28, 2006).

Lindholm LH, Carlberg B, Samuelsson O. Should B blocker remain first choice in the treatment of primary
hypertension? A meta-analysis. Lancet 2005;366:1545-53.

Manson JM, Dickinson HO, Nicolson DJ, Campbell F, Ford GA, Williams B. The diabetogenic potential of thiazide-
type diuretic and beta-blocker combinations in patients with hypertension. ] Hypertens 2005; 3: 1777-81.

Williams B, Poulter NR, Brown MJ, et al. Guidelines for management of hypertension: Report of the fourth working
party of the British Hypertension Society, 2004-BHS IV. ] Hum Hypertens 2004;18:139-85.




