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Introduction Introduction 

Although recommendations for initiating Although recommendations for initiating 
medical therapy in essential hypertension medical therapy in essential hypertension 
have been proposed, there is have been proposed, there is no uniform no uniform 
agreement on which antihypertensive agent agreement on which antihypertensive agent 
should be given for initial therapyshould be given for initial therapy. . 

A variety of different drugs can be used A variety of different drugs can be used 
ThiazideThiazide diureticsdiuretics (D), (D), 

Beta blockers (BB), Beta blockers (BB), 

ACE  ACE  inhibitors(ACEiinhibitors(ACEi), ), 

AngiotensinAngiotensin II receptor blockers (ARB),II receptor blockers (ARB),

Calcium channel blockers (Calcium channel blockers (CaBCaB). ). 



EfficacyEfficacy

Each of the antihypertensive agents is Each of the antihypertensive agents is roughly equally roughly equally 
effective, effective, producing a good antihypertensive responseproducing a good antihypertensive response
in 30 to 50 %in 30 to 50 % of cases. of cases. 

Thus, the choice among the different antihypertensive Thus, the choice among the different antihypertensive 
drugs is not generally made on the basis of efficacy.drugs is not generally made on the basis of efficacy.

There is, however, wide There is, however, wide interpatientinterpatient variabilityvariability as many as many 
patients will respond well to one drug but not to patients will respond well to one drug but not to 
another. There are also some predictable differences, another. There are also some predictable differences, 
such as black patients generally responding better to such as black patients generally responding better to 
monotherapymonotherapy with a with a thiazidethiazide diuretic or calcium diuretic or calcium 
channel blocker and relatively poorly to an ACE channel blocker and relatively poorly to an ACE 
inhibitor or beta blocker.inhibitor or beta blocker.



Efficacy: HTN in Old BlackEfficacy: HTN in Old Black

CCB Diur ACEiBB>>>

MatersonMaterson N N EnglEngl J Med 1993;328:914J Med 1993;328:914--2121



Efficacy: SingleEfficacy: Single--drug therapy for drug therapy for 
hypertension in menhypertension in men

Younger Black Younger Black 
Patients, Younger Patients, Younger 
White Patients, Older White Patients, Older 
Black Patients, and Black Patients, and 
Older White Patients Older White Patients 
with Responses in with Responses in 
Each of the Study Each of the Study 
Groups. Groups. 
The arrows group the The arrows group the 
drugs whose effects drugs whose effects 
do not differ from do not differ from 
each other by more each other by more 
than 15 percent.than 15 percent.

MatersonMaterson Am J Am J HypertensHypertens 1995;8:1891995;8:189--9292



Efficacy: Efficacy: OptimisationOptimisation of antihypertensive treatment of antihypertensive treatment 

by crossover rotation of four major classes in young by crossover rotation of four major classes in young 

antihypertensivesantihypertensives

ACE inhibitor Ca blocker
Beta-blocker Diuretics 

56 pts with 161/98 56 pts with 161/98 
mmHg, of whom 36 mmHg, of whom 36 
received all 4 monthly received all 4 monthly 
cycles of treatment with cycles of treatment with 
lisinoprillisinopril 20mg(A), 20mg(A), 
bisoprololbisoprolol 5mg (B), 5mg (B), 
adalatadalat LA 30mg (C), and LA 30mg (C), and 
DyazideDyazide 25+50mg (D).25+50mg (D).

Age and PRA might be Age and PRA might be 
determinants of drug determinants of drug 
efficacy.  However, efficacy.  However, 
these factors have a these factors have a 
relatively minor relatively minor 
predictive value and predictive value and 
appear to be of little use appear to be of little use 
in the individual patient.in the individual patient.

Dickerson Lancet 1999;353:2008



Efficacy 2: Efficacy 2: Influence of 
rotation on blood-pressure 

reduction

Target (mm Hg) on first drug on best drug

<160/90 (BHS) 36 (64%) 49 (88%)*
<140/90 (JNCVI) 22 (39%) 41 (73%)†
¶135/85 (“normal”) 11 (20%) 28 (50%)†

Dickerson Lancet 1999;353:2008



Efficacy 2: Correlations Efficacy 2: Correlations betwbetw BPBP falls on 4 falls on 4 
drugs among 36 pts who completed rotationdrugs among 36 pts who completed rotation

Dickerson Lancet 1999;353:2008



Plasma renin in black and white 
hypertensive patients

Freis Am J Med 1983;74:1029-41



Does the choice of drug affect Does the choice of drug affect 
outcome?outcome?

There have been limited data as to whether There have been limited data as to whether 
different antihypertensive drugs have variable different antihypertensive drugs have variable 
effects upon patient outcomes, particularly effects upon patient outcomes, particularly 
cardiovascular morbidity and mortality. cardiovascular morbidity and mortality. 

However, an increasing number of trials have However, an increasing number of trials have 
provided evidence that, provided evidence that, at the same level of at the same level of 
blood pressure control, most antihypertensive blood pressure control, most antihypertensive 
drugs provide the same degree of drugs provide the same degree of 
cardiovascular protectioncardiovascular protection. . 



Outcome studies Outcome studies 

a number of trials suggest that, at the same level of a number of trials suggest that, at the same level of 
blood pressure control, blood pressure control, most antihypertensive drugs most antihypertensive drugs 
provide the same degree of cardiovascular protectionprovide the same degree of cardiovascular protection..

CAPPP, STOPCAPPP, STOP--HypertensionHypertension--2, NORDIL, UKPDS, and INSIGHT 2, NORDIL, UKPDS, and INSIGHT 
trials found little overall difference in outcometrials found little overall difference in outcome between older between older 
(such as diuretics and beta blockers) and newer (such as diuretics and beta blockers) and newer 
antihypertensive drugs (such as ACE inhibitors and calcium antihypertensive drugs (such as ACE inhibitors and calcium 
channel blockers.channel blockers.
In contrast, studies of In contrast, studies of ACE inhibitors and ACE inhibitors and ARBsARBs at high riskat high risk
patients have led some experts to conclude that these agents patients have led some experts to conclude that these agents 
have a unique benefit in this setting. have a unique benefit in this setting. 

However, the available data are more consistent with the However, the available data are more consistent with the 
conclusion that conclusion that the achieved blood pressure, rather than the achieved blood pressure, rather than 
the specific drug or drug class usedthe specific drug or drug class used, is the principal , is the principal 
determinant of benefit. determinant of benefit. 



Old Old vsvs new drugs in elderly: CV mortality and new drugs in elderly: CV mortality and 
morbidity the Swedish Trial in Old Patients with morbidity the Swedish Trial in Old Patients with 
HypertensionHypertension--2 study (STOP2 study (STOP--2)2)

• Relative risk of cardiovascular mortality and morbidity for all newer drugs 
vs conventional drugs
*Adjusted for age, sex, diabetes, diastolic blood pressure, and smoking.

Hansson Lancet 1999;354(9192):1751-6



CCB  CCB  vsvs diuretics/BB on CV morbidity and diuretics/BB on CV morbidity and 
mortality: the Nordic mortality: the Nordic DiltiazemDiltiazem (NORDIL) study (NORDIL) study 

• Kaplan-Meier curves of proportion of 
patients in each group who reached 
primary endpoint 

• Relative risk of CV endpoints

Hansson Lancet 2000;356(9227):359-65



Morbidity and mortality with a longMorbidity and mortality with a long--acting CCB acting CCB 
or diuretic (INSIGHT)or diuretic (INSIGHT)

Brown Lancet 
2000;356(9227):366



Morbidity and mortality with a longMorbidity and mortality with a long--acting CCB acting CCB 
or diuretic (INSIGHT)or diuretic (INSIGHT)

• Kaplan-Meier curves and 
life tables for survival for 
primary and secondary 
endpoints

• Life tables show numbers 
of patients and number of 
events every 6 months

Brown Lancet 2000 Jul 29;356(9227):366-72 



Drug safetyDrug safety

In the late 1990s when controversy first emerged about the safety of CCBs
(especially short-acting CCBs); may be associated with an enhanced risk 
of CHD
CCBs (amlodipine), especially short-acting ones, ALLHAT study was 
specifically powered to test the CHD hypothesis as its primary end point and 
definitively showed effective CHD prevention with a CCB), including in those 
with diabetes. 
VALUE trial; amlodipine was actually superior to valsartan-based therapy at 
protecting against fatal and nonfatal MI, as well as reducing the frequency of 
angina.
the Intervention as a Goal In Hypertension Treatment (INSIGHT) study, the 
Nordic Diliazem (NORDIL) study, ALLHAT, CONVINCE, the International 
Verapamil- Trandolapril Study (INVEST), and VALUE also

No one class of blood pressure-lowering drug has been shown to be any less 
or any more effective than any other
Their benefits are primarily determined by how effectively they lower blood 
pressure



Effects of different BPEffects of different BP--lowering regimens on major CV lowering regimens on major CV 
events: results of prospectivelyevents: results of prospectively--designed overviews of designed overviews of 

randomisedrandomised trials (2003)trials (2003)

ACEi and CCB vs
placebo, and more 
and less intensive 
BP-lowering 
regimens

Negative values 
indicate lower mean 
follow-up blood 
pressure in 1st 
listed groups (ACE, 
CA, and more) than 
in 2nd listed groups 
(placebo and less).

Turnbull Lancet 
2003;362:1527-35



Effects of different BPEffects of different BP--lowering regimens on major CV lowering regimens on major CV 
events: results of prospectivelyevents: results of prospectively--designed overviews of designed overviews of 

randomisedrandomised trials (2003)trials (2003)

Comparisons of ARB-based regimens with control regimens
• Turnbull Lancet 2003;362:1527-35



Effects of different BPEffects of different BP--lowering regimens on major CV lowering regimens on major CV 
events: results of prospectivelyevents: results of prospectively--designed overviews of designed overviews of 

randomisedrandomised trials (2003)trials (2003)

Comparisons of blood-
pressure-lowering 
regimens based on 
different drug classes

Positive values indicate a 
higher mean follow-up 
blood pressure in the 1st 
listed group (ACEI and 
CA) than in the 2nd listed 
group (D/BB and CA).

Turnbull Lancet 
2003;362:1527-35



Effects of different BPEffects of different BP--lowering regimens on major CV lowering regimens on major CV 
events: results of prospectivelyevents: results of prospectively--designed overviews of designed overviews of 

randomisedrandomised trials (2003)trials (2003)

Associations of BP differences 
between groups with risks of 
major vascular outcomes and 
death. The circles are plotted at 
the point estimate of effect for the 
relative risk for every event type 
and the mean follow-up BP in the 
1st listed group compared with 
the 2nd listed group. 

A) CCB vs placebo, 
B) ACE inhibitor vs placebo 
C) More intensive vs less intensive 
D) ARB vs control 

E) ACE inhibitor vs CCB, 
F) CCB vs diuretic or BB, 
G) ACE inhibitor vs diuretic and BB

Turnbull Lancet 2003;362:1527-35



Health outcomes associated with various therapies 
used as first-line agents: a network meta-analysis

Psaty Jama 2003;289:2534-44



NewNew--onset diabetes onset diabetes 
: Impact of blood pressure: Impact of blood pressure--lowering drugslowering drugs

There are clearly differences in the likelihood of developing neThere are clearly differences in the likelihood of developing new w 
diabetes with the blood pressure lowering drugsdiabetes with the blood pressure lowering drugs

Conventional therapy (thiazide and/or beta-blocker), especially when 
combined, is associated with the highest rate of new diabetes. 
Blockade of the renin system appears to be associated with the lowest rate 
of new diabetes, with CCBs sitting between the two extremes.
In the ALLHAT study, the rates of new diabetes were In the ALLHAT study, the rates of new diabetes were 
chlorthalidonechlorthalidone>>amlodipineamlodipine>>lisinoprillisinopril. . 
In the VALUE trial, ARBIn the VALUE trial, ARB--based therapy (based therapy (valsartanvalsartan) was associated with less ) was associated with less 
new diabetes than CCBnew diabetes than CCB--based therapy (based therapy (amlodipineamlodipine). ). 

National treatment guidelines in the United Kingdom. 
Recommend avoiding the combination of thiazide and beta-

blockers in people at higher risk of developing new diabetes (i.e., 
people with a strong family history of diabetes, obesity, impaired 
fasting glucose levels, or those within ethnic groups that have high 
rates of diabetes).



RecommendationsRecommendations
There has been There has been no consensus on optimal initial drug no consensus on optimal initial drug 
therapy of hypertensiontherapy of hypertension, although the , although the ALLHAT result ALLHAT result 
strongly suggests a primary role for a strongly suggests a primary role for a thiazidethiazide diuretic in diuretic in 
most patients. most patients. 
The choice of agents is determined by the ability to The choice of agents is determined by the ability to 
achieve the ultimate goal of antihypertensive therapy: achieve the ultimate goal of antihypertensive therapy: 
maximally reduce CV risk.maximally reduce CV risk.
The regimen of trying to find the one drug to which the The regimen of trying to find the one drug to which the 
patient is most responsive may minimize side effects and patient is most responsive may minimize side effects and 
maximize patient compliance while being as effective as maximize patient compliance while being as effective as 
combination therapy. However, as noted in virtually all combination therapy. However, as noted in virtually all 
trials, trials, more than one drug will be needed to control most more than one drug will be needed to control most 
patients with hypertension, so the initial choice becomes patients with hypertension, so the initial choice becomes 
less importantless important



Algorithm for Treatment of HypertensionAlgorithm for Treatment of Hypertension

Not at Goal Blood Pressure (<140/90 mmHg) 
(<130/80 mmHg for those with diabetes or chronic kidney disease)

Lifestyle Modifications

Drug(s) for the compelling 
indications 

Other antihypertensive drugs 
(diuretics, ACEI, ARB, BB, CCB) 

as needed. 

With Compelling 
Indications

Stage 2 Hypertension
(SBP >160 or DBP >100 mmHg) 

2-drug combination for most (usually 
thiazide-type diuretic and 

ACEI, or ARB, or BB, or CCB)

Stage 1 Hypertension
(SBP 140–159 or DBP 90–99 mmHg)

Thiazide-type diuretics for most. 
May consider ACEI, ARB, BB, CCB, 

or combination.

Without Compelling 
Indications

Not at Goal 
Blood Pressure

Optimize dosages or add additional drugs 
until goal blood pressure is achieved.

Consider consultation with hypertension specialist.

Initial Drug Choices



Indications for specific Indications for specific 
drugs drugs 

Chobanian JAMA 2003;289:2560-72



Compelling indications for specific 
antihypertensive drugs

Compelling indications

Elderly with ISH

Renal disease
Diabetic nephropathy type 1
Diabetic nephropathy type 2
Non-diabetic nephropathy
Cardiac disease
Post-MI

Left ventricular dysfunction

CHF (diuretics almost always 
included)
Left ventricular hypertrophy
Cerebrovascular disease

Preferred drug

Diuretic
DHPCCB

ACEI
ARB
ACEI

ACEI
β-blocker
ACEI
ACEI
β -blocker
Spironolactone
ARB
ACEI + diuretic
Diuretic

Primary endpoint

Stroke
Stroke

Progression of renal failure
Progression of renal failure
Progression of renal failure

Mortality
Mortality
Heart failure
Mortality
Mortality
Mortality
CV morbidity and mortality
Recurrent stroke
Recurrent stroke

Journal of Hypertension 2003, 21:1983–1992



Additional Considerations in Additional Considerations in 
Antihypertensive Drug ChoicesAntihypertensive Drug Choices

Potential favorable effects

Thiazide-type diuretics useful in slowing demineralization in 
osteoporosis.

BBs useful in the treatment of atrial tachyarrhythmias, 
migraine, thyrotoxicosis (short-term), essential tremor, or 
perioperative HTN.

CCBs useful in Raynaud’s syndrome and certain arrhythmias.

Alpha-blockers useful in prostatism.



Additional Considerations in Additional Considerations in 
Antihypertensive Drug ChoicesAntihypertensive Drug Choices

Potential unfavorable effects
Thiazide diuretics; cautiously in gout or a history of significant 
hyponatremia.
BBs: generally avoided in asthma, reactive airways disease, 
or second- or third-degree heart block.
ACEIs and ARBs; contraindicated in pregnant women or 
those likely to become pregnant.

ACEIs should not be used in a history of angioedema.
Aldosterone antagonists and potassium-sparing diuretics can 
cause hyperkalemia.



BHS recommendations: BHS recommendations: 

Modified Cambridge AB/CD RuleModified Cambridge AB/CD Rule

Younger <55yr 
& non-black

older >55yr or 
black

Step 1 A or B C or D

Step 2 A (or B) C or D+

Step 3 A + C + D

Step 4
Resistant HTN 

Add:
either α-blocker
or spirnoactone

or other diuretics
A: ACE inhibitor or ATN receptor blocker, B: beta blocker, C: 
calcium channel blocker, D: diuretic (thiazide) 



Implications for modern treatment Implications for modern treatment 
: Targeting CVD risk rather than hypertension?: Targeting CVD risk rather than hypertension?

After all, the purpose of treatment is to reduce the risk After all, the purpose of treatment is to reduce the risk 
of stroke and CHD, not just blood pressure!of stroke and CHD, not just blood pressure!

This concept is important because many patients with This concept is important because many patients with 
elevated blood pressure exhibit features of the metabolic elevated blood pressure exhibit features of the metabolic 
syndrome and syndrome and dyslipidemiadyslipidemia that magnify their risk of stroke that magnify their risk of stroke 
and CHD, beyond that crudely attributed to blood pressure and CHD, beyond that crudely attributed to blood pressure 
alone.alone.



The The PolypillPolypill -- Coming SoonComing Soon

""PolypillPolypill" a combination of 3 or more drugs in a single " a combination of 3 or more drugs in a single 
pill for the prevention of cardiovascular disease (CVD)pill for the prevention of cardiovascular disease (CVD)

Ingredients Ingredients 

CholesterolCholesterol--lowering drug, lowering drug, 

Two lowTwo low--dose blood pressuredose blood pressure--lowering agents, lowering agents, 

LowLow--dose aspirin, dose aspirin, 

With various other drugs added for different With various other drugs added for different 
formulations formulations 

RiskRisk--reduction benefits reduction benefits 

55% to 75% risk reduction 55% to 75% risk reduction 

Side effects are likely to be rareSide effects are likely to be rare
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