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True or False?  Clinical trials have indicated that most diabetics can achieve goal BP with 2 or fewer BP meds?  
 

JNC VII Guidelines and brief review of compelling indications; vs. BHS/NICE Guidelines? 
 

What patient characteristics are associated with RESISTANT hypertension? Secondary Causes? Medications that 
interfere with blood pressure control? 
 

Is the timing of BP drug administration important (i.e. morning vs. night, etc)? 
 

True or False? BP treatment algorithms rely primarily on likely presence or absence of inappropriate volume expansion 
as suggested by suppressed renin levels? 
 

Is it better to fully titrate the dose of the first BP med before adding the second or third? Or is combination regimen with 
complimentary mechanisms of action preferable?  Evidence for or against? 
 

Are all beta-blockers essentially the same? Are there any significant differences? 
 

True or False? The very elderly (>75yrs) allow for less stringent BP goals?  
  

Highlights: The ‘blow-by-blow’ Information 
 

Resistant Hypertension ς Definition: BP that remains above goal in spite of concurrent use of 3 antihypertensive agents of 
different classes.  This includes patients at goal BP but requiring 4 or more antihypertensive drugs. 
 

How prevalent is resistant hypertension?  Consensus indicates it is NOT rare.  It is difficult to accurately estimate, however: 
 In a recent analysis of NHANES data in patients being treated for hypertension, only 53% were controlled to <140/90 
[breakdown of % at goal if CKD or diabetes (130/80) were only 37% and 25% at goal, respectively]. 
 

 In a cross-sectional analysis of Framingham Heart Study patients, only 48% were controlled to <140/90 and LESS THAN 40% of 
elderly patients (>75yrs) were at goal blood pressure. 

 

Literature Highlight: (ALLHAT Study) 
V After 5 years, 34% of patients remained uncontrolled on an average of 2 medications 
V At study completion, 27% of patients were on 3 or more medications 
V Overall, only 49% of patients were controlled on 1 or 2 medications 

 

Based on recent meta-analyses, two updated hypertension guidelines (aside from JNC VII), NICE (National Institute for Health 
and Clinical Excellence) and BHS (British Hypertension Society) have proposed that beta-blockers were NO longer suitable first 
line therapy for patients without compelling indications.  Two issues contributed to these changes: 

 Association between beta-blockers & new onset DM compared w/ other antihypertensive regimens (ACE,ARB,CCB) 

 ASCOT-BPLA results showing an INcrease in CV deaths, CV events & cerebrovascular events compared to other meds 
 

JNC VII Compelling Indications are:  
 Heart failure, Post-MI, Coronary Disease, Recurrent stroke prevention, Diabetes, Chronic kidney disease. 

 

Patient characteristics associated with resistant hypertension are: 
 Older age, high baseline BP, obesity, excessive dietary salt ingestion, chronic kidney disease, diabetes, LVH, black race, female, 
residence in southeastern US 

 Other factors are related to genetic influences, pseudoresistance, and lifestyle influences 

Secondary causes of resistant hypertension are: 
 Obstructive sleep apnea, renal parenchymal disease, primary aldosteronism, renal artery stenosis, pheochromocytoma, 
cushings’s disease, hyperparathyroidism, aortic coarctation 

Medications that may interfere with blood pressure control include: 
 NSAIDs, COX-2 inhibitors, sympathomimetics, stimulants, alcohol, oral contraceptives, cyclosporine, erythropoietin, natural 
licorice and select herbal compounds 

JNC VII and Compelling Indications; Nebivolol vs. other Beta Blockers 

Treating Resistant Hypertension 

http://www.bhsoc.org/NICE_BHS_Guidelines.stm
http://www.bhsoc.org/NICE_BHS_Guidelines.stm
http://www.bhsoc.org/NICE_BHS_Guidelines.stm
http://www.bhsoc.org/NICE_BHS_Guidelines.stm


 

HTN: Hypertension, MI: Myocardial Infarction, PSVT: Paroxysmal Supraventricular Tachycardia, IHSS: Idiopathic Hypertrophic Subaortic Stenosis, PVC: Premature Ventricular Contraction 
 

(*Unless otherwise noted, all doses are the FDA -approved starting dose)  ( ** Not FDA -approved for this indication)  

Beta Blockers ï FDA-Approved Adult Doses* and Maximum Daily Doses  

 Non selective ȁ-adrenergic antagonists  
(class representatives)  

Mixed Ŭ1-ȁ adrenergic antagonists 
(class representatives)   

selective ȁ1-adrenergic 
antagonists  

(class representatives)  

ó3rd  Genô 
selective  

Indication  Nadolol  Propanolol  Carvedilol  Labetalol  Ateno lol  Metoprolol  Nebivolol  

Angina  40mg qd IR: 10mg po bid -qid 
ER: 80mg po qd 

**  **  50mg po qd IR: 50mg po bid ER: 
100mg po qd  

usual effective dose 
range 100 ï 400mg qd 

**  

Hypertension  40mg qd IR: 40mg po bid  
ER: 80mg po qd 

IR: 6.25mg po bid  
ER: 20mg po qd 

100mg bid 25mg po qd IR: 50mg po bid -tid 
ER: 25mg po qd  

5mg qd 
(titrate at 2 -

week 
intervals) 

Cardiomyopathy/ 
Heart Failure  

**  **  IR: 6.25mg po bid  
ER: 20mg po qd 

**  **  ER: Initially - 12.5mg qd 

(Class III);  
25mg qd (Class II); 

double dose q 2 weeks 
until target dose of 

200mg daily (if tolerated)  

**  
OFF-label; 

1.25qd up to 
10qd in 

SENIORS trial 

Post -MI /  
MI prophylaxis  

**  IR: 80mg po bid -tid 
ER: 120mg po qd 

IR: 6.25mg po bid  
ER: 20mg po qd 

**  50mg po qd IR: 100mg bid x at 
least 3months;  

maintenance dose 50 ï 
100mg bid 

**  

Migraine 
Prophylaxis  

**  IR: 80mg/day div 2 -
3x ER: 80mg po qd 

**  **  **  **  **  

Pheochromocytoma  **  IR: 80mg po bid -tid 

ER: 80mg po qd 
**  **  **  **  **  

Atrial 
fibrillation/flutter  

**  IR: 10mg po tid -qid **  **  **  **  **  

PSVT **  IR: 10mg po tid-qid 
 

**  **  **  **  **  

IHSS  **  IR: 20mg po tid -qid 
ER: 80mg po qd 

**  **  **  **  **  

Essential Tremor  **  IR: 40mg po bid  **  **  **  **  **  

Thyrotoxicosis  **  IR: 10mg po qid  **  **  **  **  **  

Usual Maximum 
Daily Dose  

HTN: 320mg 

Angina: 

240mg 

IHSS: 160 

Angina: 320 

HTN: 640 

IR: 50/100mg  

ER: 80mg 

 

2400mg HTN: 100mg 

Angina: 200mg 

IR: 450mg 

ER: 400mg 

40mg  



Generic 
(Trade) 

FDA-Approved 
Indications 

Available 
Strengths 

Elimination Lipophilicity Misc. Properties Insurance 
Info 

Non-selective B-adrenergic antagonists (class representatives) 

Nadolol 
(Corgard®) 

Angina, Hypertension 20, 40, 80, 120, 

160mg Tablet 

Renal Low  Brand: 3
rd
 Tier 

Generic: 1
st
 Tier 

Propranolol 
(Inderal®, 
Inderal®LA) 

Angina, Atrial 

Fibrillation/Flutter, 

Hypertension, IHSS, Migraine 

prophylaxis, 

Pheochromocytoma, PSVT, 

Thyrotoxicosis, Post-MI, Tremor 

10, 20, 40, 60, 80mg 

Tablets 

60, 120, 160mg ER 

Capsule 

20mg-40mg/5ml 

oral solution 

1mg/ml soln for inj 

Hepatic High High ISA Brand: 3
rd
 Tier 

Generic: 1
st
 Tier 

Mixed a1-b adrenergic antagonists (class representatives) 

Carvedilol 
(Coreg®, 
Coreg®CR) 

Acute MI, Cardiomyopathy, 

Heart Failure, Hypertension, MI 

prophylaxis 

3.125, 6.25, 12.5, 

25mg Tablet 

10, 20, 40, 80mg ER 

Capsules 

Hepatic High MSA Brand: 3
rd
 Tier 

Generic: 1
st
 Tier 

Labetalol 
(Normodyne®) 

Hypertension 100, 200, 300mg 

Tablet 

5mg/ml soln for inj 

Hepatic Moderate MSA Brand: 3
rd
 Tier 

Generic: 1
st
 Tier 

Selective B1-adrenergic antagonists (class representatives) 

Atenolol 
(Tenormin®) 

Acute MI, Angina, 

Hypertension, MI prophylaxis, 

Post-MI  

25, 50, 100mg 

Tablets 

0.5mg/ml soln inj 

Renal Low  Brand: 3
rd
 Tier 

Generic: 1
st
 Tier 

Metoprolol 
(Lopressor®, 
Toprol®XL) 

Acute MI, Angina, 

Cardiomyopathy, Heart Failure, 

Hypertension, MI prophylaxis, 

Post-MI  

25, 50, 100mg 

Tablet (tartrate) 

25, 50, 100, 200mg 

ER Tablet 

(succinate) 

1mg/ml soln for inj 

Renal Moderate MSA Brand: 3
rd
 Tier 

Generic: 1
st
 Tier 

Highly Selective B1-adrenergic antagonists (3rd Gen) 

Nebivolol 
(Bystolic®) 

Hypertension 2.5, 5, 10mg Tablet Renal, Hepatic High Has antioxidant properties, 

decreases peripheral 

vascular resistance,  does 

NOT cause acute decrease 

in cardiac output vs. other 

beta blockers,  vasodilatory 

due to NO modulation 

Brand Only: 3
rd
 

Tier 

Current through October 2008;  MSA: Membrane Stability Activity, ISA: Intrinsic Sympathomimetic Activity 
Lipid solubility ς Beta-blockers vary in their lipid solubility, the more lipid soluble the more likely CNS ADRs will occur 
Beta receptor selectivity – BBs have differing affinity for beta receptors, beta1 blocking effects provide protection from ischemic metabolic changes & contribute to BP 
reduction, more beta1 selective, LESS likely to adversely affect lung function or cause hyperkalemia 
Intrinsic sympathomimetic activity (ISA) - Agents with ISA capable of exerting low level agonist activity at beta-receptors while simultaneously acting as receptor 
antagonist.  BBs w/ISA may be LESS likely to impair myocardial function or adversely affect lung function.  They reduce resting HR LESS than other BBs, disadvantage 
for treating angina. 
Mebrane stabilizing effects (MSAs) – MSAs involve the inhibition of action potential propagation across the membrane, producing a nerve block 



Generic Drugs Cardiac Non-Cardiac 
HTN Angina CABG Recent 

MI 
Mild-
mod CHF 

Severe 
CHF 

Atrial 
arrhythmia 

Migraine Esophageal 
varices 

Nadalol E E     E E E 
Propranolol E E  E+M   E E E 

Propranolol LA E E      E E 
Carvedilol E E  E+M E+L+M E+L+M E   

Carvedilol (ER)          

Labetalol E E     NE   
Atenolol E E     E E E 

Metoprolol (IR) E E NE E+M NE NE  E  
Metoprolol (ER) E E   E+L+M E+L+M E E  
Empty cells means “no evidence available”; E – effective > placebo; NE – not effective; L – long-term investigation (>6 months for CHF, 
>2 months for angina, >7 days for CABG); M – decreases mortality 
Adapted from: MacKay J, et al. Oregon Health Resource Commission – Beta Adrenergic Blockers (Pharmaceutical Subcommittee 
Report): Update #3 March 2008. http://egov.oregon.gov/das/ohppr/orrx/hrc/evidence_based_reports.shtml 

 
Below is the stepwise approach suggested by American Heart Association, published April 
2008.  The rest of this review focuses on details of each aspect of this algorithm. 
 
 
 

Exclude Pseudoresistance  
Is patient adherent with prescribed regimen?  
Obtain home, work, or ambulatory blood pressure 

readings to exclude white coat effect  

Identify and Reverse Contributing Lifestyle Factors  
Obesity 
Physical inactivity 
Excessive alcohol ingestion 
High salt, low fiber diet  

Discontinue or Minimize Interfering Subs tances  
NSAIDs 
Sympathomimetics (diet pills, decongestants) 
Stimulants 
Oral contraceptives 
Licorice 
Ephedra 

Confirm Treatment Resistance  
Office blood pressure>140/90 or 130/80 in patients with 

diabetes or chronic kidney disease 
And 

Patient prescribed 3 or more anti-HTN meds at optimal 
doses, including if possible a diuretic 

OR 
Office blood pressure at goal but patient requiring 4 or 

more anti-HTN meds 

Screen for Secondary Causes of HTN  
Obstructive sleep apnea 
Primary aldosteronism 
Chronic kidney disease 
Renal artery stenosis 
Pheochromocytoma 
Cushingôs syndrome 
Aortic coarctation 

Pharmacologic Treatment  
Maximize diuretic therapy, including possible addition of 

mineralocorticoid receptor antagonist 
Combine agents with different mechanisms of action 
Use of loop diuretics in patients with chronic kidney 

disease and/or patients receiving potent vasodilators 
(e.g., minoxidil)  

Refer to Specialist  
Refer to appropriate specialist for known or suspected 

secondary cause(s) of HTN 
Refer to HTN specialist if blood pressure remains 

uncontrolled after 6 months of treatment  

 

http://egov.oregon.gov/das/ohppr/orrx/hrc/evidence_based_reports.shtml


Points of Interest 
 

Resistant Hypertension ς Definition 
  

Blood pressure that remains above goal in spite of the concurrent use of 3 antihypertensive agents of different classes (per 
AHA’s scientific statement).  With this definition, resistant hypertension includes patients whose blood pressure is controlled 
with use of MORE than 3 medications.  This should be interpreted to mean that patients who require 4 or more 
antihypertensive drugs to maintain blood pressure control are considered resistant to treatment. 

 

True or False?  Clinical trials have indicated that most diabetics can achieve goal BP with 2 or fewer BP meds?  
                                                                                                                                                                                                   Back to top 

False. Numerous clinical trials, including the Diabetic subgroup of ALLHAT, found that an average of 2.8 to 4.2 
antihypertensive medications was needed to get diabetic patients to achieve their BP goal.  

 
JNC VII Guidelines and brief review of compelling indications (initial 2004, last update was 2007)                                                                                     
Back to top 
 

Compelling 
Indication 

Heart Failure Post-MI Coronary 
Disease 

Recurrent Stroke 
Prevention 

Diabetes Chronic Kidney 
Disease 

Goal BP < 140/90 mmHg < 130/80 mmHg 

1
st

 Line Diuretic with 
ACE 

Beta-blocker Beta-blocker Diuretic with ACE 
or ARB 

ACE orARB ACE or ARB 

ACE ACE 

2
nd

 Line Beta-blocker Adlosterone 
Antagonist 

CCB or Diuretic  Diuretic  

3
rd

 Line ARB or 
Aldosterone 
Antagonist 

   Beta-blocker 
or CCB 

 

Chobanian AV, et al. JNC VII. Hypertension 2003:42:1206-52. 
 

 

VS. 
 

BHS (last update was 2006, w/NICE) ς provides a slightly different perspective, especially regarding beta-blockers. 
 

Class of drug Compelling indications Possible indications Caution Compelling 
CONTRAindications 

Alpha blockers BPH  Postural hypotension, 
heart failure*

 
Urinary incontinence 

ACE Heart failure 
LV dysfunction Post-MI or 
established coronary disease, 
type 1 diabetic nephropathy, 
secondary stroke prevention¶ 

Chronic renal disease†, 
type 2 diabetic 
nephropathy, proteinuric 
renal disease 

Renal impairment† 
Peripheral vascular 
disease‡ 

Pregnancy  
Renovascular disease§ 

ARB ACE intolerance 
Type 2 diabetic nephropathy, 
HTN w/LVH, heart failure in 
ACE in tolerance, Post-MI 

LV dysfunction Post-MI, 
intolerance of other anti-
HTNs, proteinuric renal 
disease, chronic renal 
disease†, heart failure 

Renal impairment† 
Peripheral vascular 
disease‡ 

Pregnancy 
Renovascular disease§ 

Beta-blockers Post-MI,  angina Heart Failure** Heart failure** 
Peripheral vascular 
disease, diabetes 
(except w/coronary 
disease) 

Asthma or chronic obstructive 
pulmonary disease, heart 
block 

CCBs 
(dihydropyridine) 

Elderly patient, isolated 
systolic HTN 

Angina   

CCBs (non-
dihydropyridine) 

Angina Elderly patient Combination w/beta-
blockade 

Heart block, heart failure 

Thiazide or thiazide-
like diuretics 

Elderly patient, isolated 
systolic HTN, heart failure, 
secondary stroke prevention 

  Gout†† 

*In heart failure when used as monotherapy; † ACE or ARB may be beneficial in chronic renal failure but should only be used with caution, close supervision, and specialist 
advice when there is established and significant renal impairment; ‡ Caution with ACE and ARB in peripheral vascular disease because of association with renovascular disease; 
§ ACE or ARB are sometimes used in patients with renovascular disease under specialist supervision; ¶ In combination with a thiazide or thiazide-like diuretic, ** beta-blockers 
are used increasingly to treat stable heart failure but may worsen heart failure; †† thiazide or thiazide-like diuretics may sometimes be necessary to control blood pressure in 
people w/history of gout, ideally used in combination with allopurinol.  

 



BHS/NICE Algorithm 
 

 Younger than 55 years 55 years or older or black patients of any age 

Step 1 ACE /ARB (if ACE intolerant) CCB or Thiazide-type diuretic 

Step 2 ACE /ARB + CCB            OR           ACE/ ARB + thiazide-type diuretic 

Step 3 ACE/ARB + CCB + thiazide-type diuretic 

Step 4 Add:   Further diuretic therapy, OR 
Alpha-blocker, OR 

Beta-blocker 
AND - Consider seeking specialist advice 

Bullet points from BHS regarding beta-blockers (BBs): 
 BBs NO longer preferred as a routine initial therapy for hypertension 

 But consider them for younger people, particularly: 
o Women of child-bearing potential 
o Patients with evidence of increased sympathetic drive 
o Patients with intolerance or contraindications to ACE and ARB 

 If a patient taking a BB needs a second drug, add a CCB rather than a thiazide-type diuretic, to reduce the 
patient’s risk of developing diabetes. 

 If a patient’s blood pressure is not controlled by a regimen that includes a BB (that is, it is still above 140/90 
mmHg), change their long-term management at their routine review. There is no absolute need to replace a 
BB in this case. 

 When withdrawing a BB, step down the dose gradually. 

 BBs should not usually be withdrawn if a patient has a compelling indication for being treated with one, such 
as symptomatic angina or a previous MI. 

 
What patient characteristics are associated with RESISTANT hypertension?                                                           Back to top 
 

 Older age (strongest predictor in Framingham) 

 High baseline blood pressure 

 Obesity (like diabetes, second strongest predictor only to older age) 

 Excessive dietary salt ingestion 

 Chronic kidney disease  (ALLHAT – SCr >1.5mg/dL was strong predictor of failure to reach BP goal) 

 Diabetes (like obesity, second strongest predictor only to older age) 

 Left ventricular hypertrophy 

 Black race 

 Female sex 

 Residence in southeastern United States 
 

Genetic influences to resistant hypertension 
 

 Genetic assessments of patients with resistant hypertension are limited.   

 One discovery includes a gene causing mutations of particular subunits of the epithelial sodium channel which can 
cause Liddle’s syndrome.  This syndrome is rare, but more prevalent among patients with resistant hypertension.  The 
presence of gene variants has been associated with increased urinary potassium excretion relative to plasma renin 
levels but was NOT related to baseline plasma aldosterone or plasma renin activity.   

 A CYP3A5 mutation (3A5*1 allele) has been associated with higher SBP and BP more resistant to treatment. 
 

Pseudoresistance 
 

 Poor blood pressure technique (by any staff) 

 Poor adherence 
o Retrospective analyses indicate that 40% newly diagnosed w/HTN will d/c their meds during the 1st year 
o During 5 – 10 years of follow up, LESS than 40% persist w/prescribed anti-HTN regimen 

Á Tactics to improve compliance 

 Reducing – number of pills (use long acting combination tablets), decreasing complexity of 
dosing regimen, costs 

 More frequent clinic visits and having patients record home BP measurements 
o Goessens et al(7) found that the use of multidisciplinary treatment approach including nurse case managers, 

pharmacists, and nutritionists can improve treatment results. 

 White-Coat Effect 



o Appears as common among patients with resistant HTN as general hypertensive population (20 – 30%) 
o Consider home ambulatory BP monitoring (see box 1 below) 

   

Lifestyle influences to resistant hypertension 

 Obesity 
o 10kg weight loss provided and average reduction of SBP by 6.0 mmHg and DBP by 4.6 mmHg 

 Dietary salt 
o Most effective in African American and elderly patients 

 Alcohol 

 Increased physical activity 

 Ingestion of High-fiber, Low-fat diet (DASH diet reduced SBP and DBP by 11.4 and 5.5 mmHg, respectively) 
 

What are the various common and UNcommon secondary causes of RESISTANT hypertension?                       Back to top 
 

 Common 
V Obstructive Sleep Apnea 
V Renal Parenchymal Disease 
V Primary Aldosteronism 
V Renal Artery Stenosis 

 UNcommon 
V Pheochromocytoma 
V Cushing’s Disease 
V Hyperparathyroidism 
V Aortic Coarctation 
V Intracranial Tumor 

 

Treatment of Secondary causes of Hypertension (HTN) 
When resistant HTN is suspected efforts should be made to rule out secondary causes and they should be treated if indentified.  

 Obstructive sleep apnea 
V CPAP – at least one well controlled evaluation, patients with resistant HTN after 2 months of CPAP reduced 

nighttime and daytime SBP by 14.4 and 9.3 mmHg, respectively.  However, BP reductions in other studies have 
been variable. 

 Renal artery stenosis (RAS) 
V Ongoing  Cardiovascular Outcomes in Renal Atherosclerotic Lesions (CORAL) study 
V Designed to determine more precisely whether percutaneous intervention with stenting plus medical therapy 

versus medical therapy alone improves long-term cardiovascular outcomes in patients with RAS 

 Cushing’s Disease 
V Because the pathogenesis of HTN in Cushing’s involves the activation of mineralocorticoid receptors, the usual 

anti-hypertensive agents utilized (ACE, ARB, CCB, diuretics) may NOT be effective in lowering BP to goal. 
V aƻǎǘ ŜŦŦŜŎǘƛǾŜ ŘǊǳƎ ƛƴ /ǳǎƘƛƴƎΩǎ-related hypertension is a mineralocorticoid receptor antagonist 

(spironolactone or eplerenone) 
 

What are the medications that may interfere with blood pressure control?                                                           Back to top  
 Non-narcotic analgesics 

V NSAIDs, including aspirin 
V Selective Cox-2 inhibitors 

 Sympathomimetic agents (decongestants, diet pills, cocaine) 

 Stimulants (methylphenidate, demethylphenidate, methamphetamine, modafinil, etc) 

 Alcohol 

 Oral contraceptives 

 Cyclosporine 

 Erythropoietin  

 Natural licorice 

 Herbal compounds (ephedra or ma huang) 

Box 1 : Potential Indications for use of ambulatory BP monitoring  
Unusual variability of BP    Evaluation of nocturnal HTN 
Possible white coat HTN    Determining the efficacy of drug treatment over 24 hrs 
Informing equivocal treatment decisions  Diagnosis and treatment of HTN in pregnancy 
Evaluation of symptomatic hypotension 



 

Withdrawal of interfering medications? 

 Aside from alcohol reduction/elimination, the best opportunity for withdrawal of medications lies with NSAIDs in 
patients with resistant HTN 

 Acetaminophen was compared with ibuprofen and was found LESS likely to worsen BP, though acetaminophen would 
provide little if any anti-inflammatory benefit.  

 In addition, Erythropoietin treatment should be treated strictly to updated hemoglobin limits 
 

Is timing of antihypertensive drug administration important?               Back to top 
 

A cross-sectional analysis of ambulatory BP measures found that patients taking at least 1 of their antihypertensives at 
bedtime had better 24-hr mean BP control(5).   

 250 patients taking 3 BP meds in morning, changing one med to evening administration 

 Average drop was 9.4 mmHg SBP and 6 mmHg in DBP 

 In particular, they found lower nighttime SBP and DBP values which may become more relevant as recent studies have 
suggested that nighttime blood pressure levels better predict CV risk than daytime values. 

 
True or False? BP treatment algorithms rely primarily on likely presence or absence of inappropriate volume expansion 
as suggested by suppressed renin levels?                                                                                                                         Back to top 
 

True. Beyond studies of 2-drug combinations, there is little data assessing the efficacy of specific combinations of 3 or 
more drugs.  [Recall that clinical trials suggest that an average of 2.8 to 4.2 antihypertensive agents is required to get 
diabetics to goal BP, as above].  

 These algorithms have NOT been validated in large, diverse cohorts, meaning that provided recommendations are 
largely empiric or consensus based.    

 Patients with resistant hypertension typically have refractory volume expansion such that treatment 
recommendations dichotomized according to volume status are likely LESS relevant.   

 The presence of volume expansion makes diuretic use  even MORE integral in treatment algorithms 

 AHA states that chlorthalidone is a better choice than HCTZ in these resistant type patients 
o Basis is most outcomes trials used chlorthalidone, and 
o Smaller studies show better 24 hour BP control with chlorthalidone 

 If renal disease present (CrCl <30ml/min) loop diuretics preferred 
o Must be attentive of half-life and duration of action to better dose loop diuretics in this case 
o e.g., furosemide has short half-life and thus should be dosed at least twice daily for hypertension, can be 

dosed as often as every 6 hours if necessary 
  
Is it better to fully titrate the dose of the first BP med before adding the second or third? Or is combination regimen with 
complimentary mechanisms of action preferable?                  Back to top 
 
 

Average BP Reduction With Monotherapy and Combination Anti-HTN Pharmacotherapy Based on Published Clinical Trials 

Study Regimen and Treatment Average Placebo Corrected Reduction in Blood Pressure From Baseline 

Systolic (mmHg) Diastolic (mmHg) 

Monotherapy with ½ the standard dose 
Monotherapy with the standard dose 
Monotherapy with twice the standard dose 

7.1 
9.1 

10.9 

4.4 
5.5 
6.5 

Drug A alone 
Drug B alone 
Combination therapy with Drug A and Drug B 

7.0 
8.1 

14.6 

4.1 
4.6 
8.6 

These treatments refer to utilization of the five primary antihypertensive drug classes: thiazides, beta-blockers, ACEs, ARBs, CCBs.  Law MR, et al. BMJ 2003:326. 
 

In addition to apparent efficacy benefits, combining drugs with complimentary mechanisms tends to allow for utilization 
of lower doses for each drug and thus reduces dose related side effects, especially with the elderly. 

 

Pharm.D.’s suggestion:  The addition of next HTN med vs. increase in current med dose decision will likely be patient 
specific.   It seems apparent that combining drugs with complimentary mechanisms is more effective in reducing BP, so 
an initial patient specific factor will be there baseline BP and their response to the first agent (BP lowering, ADRs,etc).  
The chart above could help gauge the likelihood of reaching goal with a single agent based upon their baseline BP. 



 
 

Strategy provided by The European Society of Hypertension (ESH) and the European Society of Cardiology (ESC)(13) 

 
Are all beta blockers essentially the same?  Are there any significant differences?                                            Back to top 
 

Numerous comparison beta-blocker charts provided above for reference as well.  
 

General Beta-blocker (BBs) update: 
Based on recent meta-analyses, two updated hypertension guidelines (aside from JNC VII), NICE (National Institute for Health 
and Clinical Excellence) and BHS (British Hypertension Society) have proposed that beta-blockers were NO longer suitable first 
line therapy for patients without compelling indications. 

Two issues contributed to these changes: 
 Association between beta-blockers & new onset DM compared w/ other antihypertensive regimens (ACE,ARB,CCB) 

 ASCOT-BPLA results showing an INcrease in CV deaths, CV events & cerebrovascular events compared to other meds 
 

Debate is ongoing in regards to BBs and glycemic effects.  Much of the debate is now centering on the ‘older’ NON-vasodilating 
BBs (atenolol, metoprolol, etc) in comparison to the ‘newer’ vasodilating BBs (carvedilol, nebivolol, etc).   

 A consensus opinion seems to be forming that describes vasodilating BBs as beneficial to glycemic control whereas 
NON-vasodilating BBs are detrimental to glycemic control.  Long term studies further verifying this consensus have yet 
to be published.   

 

Atenolol 
A 2005 meta-analysis questions the efficacy of beta-blockers in reducing the incidence of CV events in patients with 
hypertension.  When atenolol was compared with other antihypertensive agents, the incidence of both stroke and 
mortality was HIGHER, but incidence of MI was similar.  
In ASCOT-BPLA(3), new onset DM was LOWER for amlodipine (567 (6%)) vs. atenolol (799 (15.9%)) (HR: 0.70, p<0.0001). 
 

Literature highlight:   Bangalore et al, ñA meta-analysis of 94,492 patients with hypertension treated with beta blockers to determine the 
risk of new-onset diabetes mellitusò (4) 
 

BBs, in particular atenolol, may be associated with new onset DM. Despite being ß1 selective, atenolol has shown to have 
adverse effects both on carbohydrate and lipid metabolism, reducing insulin sensitivity. It has been shown that BBS can inhibit 
pancreatic insulin secretion via ß2, worsen insulin resistance and cause weight gain. All of these factors lead to more difficult 
glycemic control. However, other studies gave conflicting results.  
 
 

 Out of 805 studies, only 12 studies were evaluated, containing a total of 94,492 patients. Only randomized controlled trials 
w/ beta blockers as first line therapy for hypertension and with data for new onset DM were included. Trials included 
comparisons of a BB w/either placebo or thiazide diuretic.  

 



V [BBs vs. Placebo] – Two studies (total of 16,372 patients) compared a beta blocker (1,102 patients took atenolol, 4,403 
patients took propanolol) and placebo, there was a 33% INcreased risk for new onset DM (RR: 1.33, p=0.05). More 
pronounced in elderly (>60: RR: 2.13) than younger groups (<60yo: RR: 1.01). 

 

V [BBs vs. thiazides] – Five studies (total of 17,860 patients) compared beta blockers (4,399 patients receive either 
atenolol or metoprolol and 4,581 patients receive propranolol) with thiazide diuretics (bendrofluazide, HCTZ or 
amiloride). Beta blocker therapy resulted in a 26% DEcreased risk for new onset DM (RR:0.64; p=0.002). 

 

V [BBs vs. nondiuretic anti-HTNs] – Seven studies (total of 65,765 patients) comparing beta blockers (19,097 patients 
took atenolol, 405 patients took metoprolol) with a nondiuretic anti-HTN agent (ACEI, CCB or ARB). Beta blockers 
therapy resulted in 22%, 21% and 19% INcreased risk of new onset DM compared to a CCB, ACEI or ARB respectively.  

 

 [Summary] – There was an INcrease risk for new onset DM when using BB. The excess risk was GREATER for elderly patients 
(>60yo). While BBs have shown LESS risk than thiazide diuretics to develop new onset DM, other antihypertensive agents 
(CCB, ACEI, ARB) have shown to be MORE efficacious in DEcreasing blood pressure as well as prevent new onset of DM. 

 

Carvedilol 
The Glycemic Effects in Diabetes Mellitus Carvedilol-Metoprolol Comparison in Hypertensives trial (GEMINI) suggests that use of 
carvedilol may be preferred over metoprolol in patients with Type II DM and hypertension.  Though, study limitations DO exist.  
It is important to note that these patients were already receiving ACE or ARB therapy. 
 

 

True or False? The very elderly (>75yrs) allow for less stringent BP goals?  Which factors increase likelihood of 
orthostatic hypotension? 

Maybe. 
 

 In an analysis of the Framingham Heart Study, the strongest predictor of lack of blood pressure control was older 
age, with patients >75 yrs being LESS THAN ¼ as likely to have SBP controlled compared with patients ≤60 yrs. 

 

 Outcomes data with antihypertensive therapy in elderly patients have conclusively demonstrated a reduced incidence 
of CV events. 

 

 Initiating therapy with 2 drugs in the elderly, especially those with isolated systolic HTN, is discouraged.  Even for 
elderly patients in Stage 2 HTN, two drugs should almost never be simultaneously started because of the potential for 
orthostatic hypotension. 

Factors that Increase risk of orthostatic hypotension include: 
V Isolated systolic HTN 
V Precipitous BP lowering (starting with high doses) 
V ACE, ARB, diuretic (especially at high initial doses) 
V Certain neurogenic disorders 

 

A meta-analysis did find that despite anti-HTN therapy NOT providing benefit in the way of mortality or MI reduction in 
the very elderly, the incidence of stroke WAS reduced. 
 

 

Hypertension in the Very Elderly Trial (HYVET) is a prospective, double-blind, placebo-controlled trial designed to evaluate 
the benefit of antihypertensive therapy on the incidence of stroke.   

 73% of patients received both indapamide and perindopril at the 2 year assessment mark.   

 The goal BP was actually set to 150/80 mmHg for these patients >80yrs of age (50% reached this goal) 

 What was impressive was the number needed to treat (NNT) for 2 years to prevent 1 death was 40 patients. 

 Notably, the patient pool was relatively healthy for their age and consequently can’t represent the more frail 
elderly without further investigation. 

 Unexpected was the finding that death from any cause was significantly reduced in the active treatment group 
(47.2% vs.  59.6%, HR of 0.79, P=0.02) 

tƘŀǊƳΦ5ΦΩǎ ǎǳƎƎŜǎǘƛƻƴΥ  BB recommendations remain controversial, however, with the “era of vasodilating beta-
blockers” upon us, we may learn more quickly.  Perhaps at the very least it is prudent to consider the BHS 
recommendation of avoiding early combination therapy of BBs and thiazide-type diuretics and diligence in 
observing recommendations for compelling indications.  In addition, perhaps when BB preferred treatment and risk 
of new onset diabetes is high consider vasodilating BBs while diligent in watching for new data in this regard.  JNC 8 
is in development now and hopefully will clarify this and other issues. 

Literature highlight:   Beckett NS, Peters R, Fletcher AE, et al. Treatment of Hypertension in Patients 80 years of Age or Older. NEJM. 
2008; 358(18):1887 -1898. (6) 



 
CAMELOT – Comparison of Amlodipine versus Enalapril to Limit Occurences of Thrombosis, Effect of antihypertensive agents on 
cardiovascular events in patients with CAD and normal blood pressure.  Double-blind, placebo controlled.    

Results suggest:  Addition of enalapril or amlodipine may be beneficial in patients with stable CAD 
and normal BP. 

 

TROPHY – Trial for Preventing Hypertension, Feasibility of treating PREhypertension with an ARB.  Cadesartan (16mg/day) vs. 
placebo, over 2 years then ALL patients received placebo for another 2 years.  The ARB appeared to prevent hypertension during 
active treatment (may have been merely masking HTN), then during placebo phase patients in active treatment group appeared 
to ‘catch-up’ to placebo group in terms of HTN onset. 

Results suggest:  Pharmacologic treatment is NOT recommended for patients with PREhypertension 
unless they have DM, renal dysfunction, established CAD (see CAMELOT above), or 
a high risk for CV disease. 

 

Ernst ME, et al – Comparative effects of Hctz and chlorthalidone (CHLNE) on ambulatory and office blood pressure.  
Randomized, single-blind, active treatment study designed to assess changes in 24-hr mean SBP and DBP between the 2 drugs.  
CHLNE reduced mean 24-hr SBP more than Hctz, but found to be non-significant (p=0.054).  CHLNE DID significantly reduce 
nighttime SBP more than Hctz (13.5±1.9 vs. 6.4±1.7, p=0.009).  Also, CHLNE and Hctz did NOT significantly differ in their effects 
on potassium concentration (differs from previous studies indications). 

Results suggest:  Hctz and chlorthalidone may NOT be interchangeable.  
 

RENAAL (post-hoc) – Reduction of Endpoints in NIDDM with the Angiotensin II Antagonist Losartan, originally reported in 2001. 
Post-hoc analysis reported in 2003.  

Results suggest:   Importance of lowering BP to goal to prevent progression of nephropathy & possible detriment of 
using dihydropyridine CCBs w/o RAS blockade as an ESRD-prevention strategy in patients w/ diabetes. 

 

Khan N, et al ς Re-examining the efficacy of beta-blockers for the treatment of hypertension: a meta-analysis.  This meta-
analysis was designed to address three notable flaws of the Beckett et al 2005 meta-analysis.  The flaws include: 1) excluded 
some large and important clinical trials, 2)survival bias may have affected the use of individual clinical end points (e.g., stroke, 
MI) rather than a composite end point, and 3) the data were statistically (p=0.02) and clinically heterogeneous, as hypertension 
is characterized different in younger versus older patients.  Beta-blockers had NO benefit on any individual end point in younger 
patients.  However, in older patients (>60 yrs in the study) they significantly reduced the frequency of stroke and HF compared 
with placebo.  Importantly, when beta-blockers were compared with an active control, they produced NO significant difference 
in composite outcome in younger patients, but INcreased the risk of events in older patients.  In addition, in older patients, beta 
blockers were associated with a significantly elevated rate of stroke (RR 1.18, 95% CI 1.07-1.30). 

Results suggest:  The authors concluded that the results from the previous meta-analysis were largely driven by the 
adverse effects in older patients.  Beta-blockers may still represent viable initial therapy options in 
younger (<60 yrs) patients. 

 

Bradley HA, et al – How strong is the evidence for use of beta-blockers as first-line therapy for hypertension? A Systematic 
review and meta-analysis.  The aim of this meta-analysis was to compare beta-blockers with specific classes of antihypertensives 
to assess class effects on specific end points, such as stroke and CHD.  NO significant difference was found between beta-
blockers overall and diuretics in any of the end points; however, propranolol increased the risk of stroke (RR 2.28, 95% CI 1.31-
3.95) whereas atenolol and metoprolol did NOT.  

Results suggest:   The investigators concluded that they agreed with those from other meta-analyses in that beta-
blockers should NOT be used as first-line agents for primary hypertension. 

 

 
 

 
European Society of Hypertension and the European Society of Cardiology (ESH/ESC).   

Highlights include: 
 Goal BP <140/90 mmHg for most patients, like JNCVII and many other guidelines, however; 

 Goal BP <130/80 mmHg for patients with diabetes, stroke, cardiovascular disease, or renal disease 

 Any one of the five major classes of anti-HTN drugs (thiazides, CCBs, ACE, ARB, and BBs) ARE suitable for initial therapy 
alone or in combination, as long as providers consider their patients comorbid conditions when choosing.  

 Beta-blockers are indicated ONLY for the management of clinical events such as a previous MI, angina pectoris, heart 
failure, permanent atrial fibrillation, tachyarrhythmias, or concurrent glaucoma. 

 Draws attention to special populations, such as women, the elderly, patients with renal dysfunction, and patients with 
atrial fibrillation 

 Provides information on home and ambulatory BP monitoring, with advice for compliance strategies 

Significant Hypertension Studies Published Since 2004 That You May Have Missed (i.e., post JNC VII) 

Other Clinical Practice Guideline Updates 
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