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ANTI-HYPERTENSIVE DRUGS I & II 

Approximately 85.7 million Americans (34%) aged 20 and older have elevated blood 
pressure (hypertension).  This number is projected to rise to 41.4% by 2020.  
Approximately 5-10% of these patients have an identifiable cause (i.e., Cushing's disease, 
renal artery constriction, aortic coarctation, pheochromocytoma or primary 
aldosteronism).  The remainder are said to have “primary” or “essential” hypertension. 

American Heart Association Statistics as of 2017 

 Among individuals with hypertension, ~20% do not know they have it.  
 Of all hypertensive patients, 25% are not on therapy (special diet or drugs).   
 Only 54.4% of hypertensive patients receive adequate therapy.  
 African Americans are more likely to suffer from hypertension (~45% of men and 

46.3% of women).  
 Women have lower rates than men when young, but higher rates after menopause 
 Educational and income levels correlate inversely with blood pressure 
 30% of Americans have “pre-hypertension” (120-139/80-90 mmHg)  
 Patient compliance is a major obstacle to therapy 

Sustained hypertension leads to:  
 

1) Damage of blood vessels in the brain, heart and kidney  
2) Atrial fibrillation (a significant risk factor for stroke) 
3) 77% of people diagnosed with a first stroke have BP >140/90  
 

The risk of end organ damage increases proportionately with the magnitude of blood 
pressure elevation. 
 
Primary Risk Factors 
 

 Family history 
 African American ethnicity 
 Male gender 
 Post-menopausal female 
 >20 lbs excess body weight 
  
Associated Risk Factors 
  

 Excess Alcohol consumption 
 Diabetes 
 Use of oral contraceptives 
 Inactivity 
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Diagnosis 
 

 Based on repeated, reproducible measurements of elevated blood pressure 
 Not on patient symptoms.  
 

Classification 
For Adults Aged 18 Years and Older*  

 

Category Systolic Diastolic

Normal  < 120 < 80 

Pre-Hypertensive  120 - 139 80 - 89 

Hypertension - Stage 1 140 - 159 90 - 99 

Stage 2 ≥160  or ≥100 

 
(*Adapted from JNC-VII;) 

  
Joint National Committee on Prevention, Detection and Treatment of High Blood 
Pressure (JNC) provides intermittent reports with updated guidelines on therapy for 
hypertension, the latest revision being the JNC 8 guidelines.   
 
The new guidelines emphasize thresholds for pharmacological treatment rather than 
definitions of pre-hypertension and hypertension.  The new recommendations are based 
primarily on results of randomized clinical trials and expert opinion.   Here is brief 
synopsis 
 

 treat patients <60 yoa when DBP ≥90 mmHg, goal is DBP<90 mmHg  
 treat patients ≥60 yoa when SBP ≥150 or DBP ≥90 goal is <150/90 
 treat patients ≥18 yoa with CKD when SBP≥140 or DBP≥90 mmHg, goal is 

<140/90 
 treat patients ≥18 yoa with diabetes when SBP≥140 or DBP≥90, goal is <140/90 

 
Recommendations on the class of drugs to use first for therapy are also provided in the 
JNC guidelines.  Below find a discussion of 8 classes of drugs used in hypertension and 
their mechanisms of action.  The therapeutic strategies proposed in the JNC 8 guidelines 
is best understood after obtaining a thorough understanding of the different classes of 
drug and their mechanisms of action. 
 
 
 



Pharmacology & Therapeutics  Anti-Hypertensive Drugs 
October 9,  2017  K. Scrogin, Ph. D. 

 

 3

Pharmacological Interventions: 
 
 
Main Classes    * First line class of drugs 
 
   *Diuretics 
  **Angiotensin Converting Enzyme inhibitors (ACEIs) 
   *Angiotensin Receptor Blockers (ARBs)  
    *Calcium Channel Blockers (CCBs) 
    Beta Adrenergic Blockers (BBs) 
    Centrally-acting Agents 
    Alpha Adrenergic Blockers 
    Vasodilators 
   
 
Pharmacological intervention targets resistance arterioles, capacitance venules, the heart, 
kidneys and the central nervous system to alter cardiac output (CO) and total peripheral 
resistance (TPR).   

 

MAP = CO x TPR 

 

From Katzung, Basic and Clinical Pharmacology, 10th Ed., p.160   
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Diuretics -  

Primary Mechanisms of Action: depletion of sodium by inhibition of Na+ transport 
across the apical membrane of loop of henle and distal convoluted tubule following 
filtration into renal lumen; also some have carbonic anhydrase inhibitor activity; 
 

 reduction of blood volume (early)  
 prostaglandin-dependent decrease in total peripheral resistance (later)  
 efficacy of up to 10-15 mm Hg when administered alone  
 more efficacious when used in combination with other agents  

Thiazide diuretics - hydrochlorothiazide (Hydrodiuril), chlorthalidone (Hygroton) 
inhibits NaCl transporter in distal convoluted tubule 

 

 From Katzung, Basic and Clinical Pharmacology, 10th Ed., p.239 

 used as monotherapy in mild to moderate hypertension with normal cardiac/renal 
function 

 most frequently used antihypertensive agents in the U.S. 
 very effective, particularly when used in combination with other classes 
 inexpensive  
 one of 4 drug classes recommended as a first line therapy for treatment of 

uncomplicated hypertension. 
 not as effective in pts with renal insufficiency – may need higher dose or combine 

with other drugs to achieve goal 
 
Side Effects: 
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Hyponatremia  
Hyperglycemia - impairs insulin release, diminishes glucose uptake (high dose)  
Hyperuricemia – dehydration stimulates uric acid reabsorption in proximal tubule 
Increased LDL/HDL-can return to normal after prolonged use  
Impotence 
Hypokalemia and metabolic alkalosis – increased delivery of Na+ to collecting 

duct increases Na+ conductance through ENaC channel, resulting in negative 
lumen charge and increased K+ and H+ secretion into the lumen.  Hypokalemia 
is likely responsible for hyperglycemic and hyperlipidemic effects of diuretics.  
However, these effects can be avoided by using lower, but still effective doses. 

 

 
From Katzung, Basic and Clinical Pharmacology, 10th Ed., p. 240 
 

The following maneuvers should help prevent diuretic-induced hypokalemia:  

   •    Use the smallest dose of diuretic needed. 

   •    Restrict sodium intake to less than 100 mmol/day. 

   •    Increase dietary potassium intake. 

   
•     Use a concomitant beta blocker, ACEI, or ARB, which diminishes potassium 

loss by blunting the diuretic-induced rise in renin and aldosterone levels. 
 

Selected Drug Interactions:  
 
NSAIDs – inhibits prostaglandin production, reduces efficacy  
-blockers – enhances hyperlipidemia and hyperglycemia 

 
 
Contraindications: 



Pharmacology & Therapeutics  Anti-Hypertensive Drugs 
October 9,  2017  K. Scrogin, Ph. D. 

 

 6

Existing hypokalemia – arrhythmia 
 
Relative Contraindication - Pregnancy  

Loop Diuretics – furosemide (Lasix) - inhibits 
Na+/K+/Cl- transporter on apical membrane of cells in 
the thick ascending loop of Henle  

shorter duration of action than thiazide-type 
diuretics; less effective than thiazides in patients 
with normal renal function due to rebound sodium 
retention.  Reserved for pts refractory to thiazides, 
and pts with moderate to severe renal insufficiency or congestive heart failure,  

Side Effects:  

Metabolic Alkalosis 
Hyponatremia 
Hypokalemia 
Hyperuricemia 
Impaired diabetes control 
Increased LDL/HDL 
Hypomagnesemia – K+ diffusion into lumen through ascending limb cells 

normally drives Mg2+ reabsorption, blockade if transporter reduces K+ 
diffusion. 

Reversible ototoxicity 
 
Selected Drug Interactions:  

NSAIDS - inhibit prostaglandins which 
are required for efficacy 
Aminoglycosides – enhance ototoxicity 
and nephrotoxicity 

Potassium-Sparing Diuretics - two types:  
aldosterone receptor antagonists:  
spironolactone (Aldactone)  and eplerenone 
(Inspra) and ENaC blockers:  triamterene, 
amiloride  

Only used in combination with other 
diuretics  (i.e., thiazides) to correct 
hypokalemia;  not used alone for treatment 
of hypertension.  Aldosterone stimulates 
incorporation of ENaC in apical membrane 

 
From Katzung, Basic and 
Clinical Pharmacology, 10th 
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of collecting tubule.  Na+ flux into cells through ENaC drives K+ efflux due to 
negative charge in lumen.  Blockade of sodium entry reduces electrical driving force 
for K+ loss.  Eplerenone less likely to cause gynecomastia due to more selective 
binding of aldosterone receptor (vs. androgen receptors) 

 
Side Effects:  

Hyperkalemia  
Gynecomastia, impotence menstrual irregularities - spironolactone has antagonist 

effect on androgen steroid receptors  
 

Selected Drug Interactions:  
 

NSAIDs – efficacy of both types of drugs depends on prostaglandin synthesis  
ACE inhibitors or ARBs–any antagonist of angiotensin II production (-

blockers, ARBs) further reduces aldosterone secretion and contributes to 
hyperkalemia  

 
Contraindications: 

should not be used in combination with drugs that inhibit renin-angiotensin 
system, i.e., ACE Inhibitors, ARBS, BBs 

 
Therapeutic Notes on duiretics: 

 Thiazide diuretics available as fixed-dose combinations with potassium-sparing 
or other antihypertensive drugs  

 Often used in combination with antihypertensive agents that impair vascular 
responsiveness (i.e., vasodilators) since blood pressure becomes very sensitive 
to blood volume contraction in the presence of vasodilators.  

 Thiazides are not as useful in patients with renal insufficiency (glomerular 
filtration rate < 30 ml/min).  

 Side Effects are minimal at lower doses. 
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Angiotensin Converting Enzyme (ACE) Inhibitors 

Primary Mechanisms of 
Action: inhibit production of 
angiotensin II (inhibits 
vasoconstriction and sodium-
retaining activity); decrease 
total peripheral resistance, 
probably also mediated by 
increased bradykinin which can 
protect endothelial lining of 
vasculature and stimulate 
vasodilatory prostaglandins.  
Reduces aldosterone secretion 
 
Captopril (Capoten) - 
biological half-life requires 
multiple daily dosing (2-3x), 
generics available 
 
Enalapril (Vasotec) - 
converted to active metabolite 
enalaprilat in liver, longer onset of action, longer half-life, generic, dose 1 or 2x per day. 
 
Lisinopril (Zestril, Prinivol) - not prodrug, water soluble excreted unchanged by kidney, 
long half-life allows 1x daily dosing, more predictable onset and duration of action than 
prodrugs. 
 

Side Effects: hyperkalemia, rash, dry cough, angioedema (0.3% overall, 0.6% in 
African Americans) 

 
Drug Interactions:  can exacerbate hyperkalemia when given with potassium 
sparing diuretics. 

 
Contraindications:  Ang II is important in fetal renal development, therefore, drugs that 
interfere with angiotensin II production should not be given to pregnant women 
particularly in their second and third trimester; renal perfusion pressure in pts with 
bilateral renal stenosis is largely dependent upon Angiotensin II and therefore treatment 
with ACEI can produce renal failure.  

 
Therapeutic Note:  

 One of the 4 classes of first line drugs in hypertension 

 
 
Modified by KES from Opie and Gersh, Drugs for the Heart, 
6th Ed.  p. 106 
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 prolongs survival in patients with heart failure or LV dysfunction after MI, 
or at risk of LV dysfunction  

 preserves renal function in patients with diabetes  
 11% decrease in CV events or all cause mortality compared to patients on 

thiazide diuretics showing similar fall in pressure.   

Angiotensin II receptor Blockers (ARBs) 

Primary Mechanism of Action:  Angiotensin II bind to AT1 and AT2 receptors.  AT1 
receptors mediate the vasoconstrictor and sodium retaining effects of Ang II.  ARBs do 
not inhibit bradykinin metabolism and therefore do not induce the dry cough associated 
with ACEIs.  The risk of angioedema is also reduced.  

Losartan (Cozaar) - selective AT1 receptor antagonist.  Short half-life, many newer 
“sartans” are available with longer half-lives, e.g., candasartan.   

Side Effects: hyperkalemia, no evidence of dry cough as with ACEIs  
 
Drug interactions:  same as ACE inhibitors 
 
Contraindications: same as ACE inhibitors 

 
 
Therapeutic Notes:  

 One of 4 classes of first line drugs in uncomplicated hypertension 
 less efficacious in patients of African descent when used as monotherapy 

(Hypertension 26:124-130, 1995) due to more common incidence of low renin 
levels characteristic of salt-sensitivity, though effectiveness is greatly 
improved when combined with diuretics (ADVANCE trial)  

 half-life 6-9 hrs therefore can be given 1-2x per day, very well tolerated with 
very few side effects that influence patient compliance.  

 Meta-analysis showed that ARBs and ACEIs are equally efficacious in 
reducing all cause and cardiovascular mortality, but pts tolerate ARBs slightly 
better. 
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Calcium Channel Blockers 

Primary Mechanisms of Action:  All types will 

1) inhibit Ca2+ influx into vascular smooth 
muscle through L-type calcium channel  
 
2) relax peripheral arterial vascular smooth 
muscle and decrease total peripheral 
resistance via inhibition of myosin light 
chain kinase activity which requires 
activation by calcium-calmodulin;  

 
Two main types:  dihydropyridines and non-dihydropyridinnes.  Non-
dihydropyridines reduce calcium current in cardiac pacemaker cells and reduce 
conduction velocity in AV node (probably T-type calcium channels); lower heart rate 
and contractility (latter due to decreased calcium-induced calcium release from 

myocyte sarcoplasmic 
reticulum) and can reduce 
cardiac output.  These agents 
are referred to as heart rate 
lowering agents. 
 
 

Nifedipine (Procardia) 
-  Dihydropyridine 
relatively selective 
vasodilator, less cardiac 
effects, short acting form can 
induce ischemia, extended 
release form used for chronic 
hypertension, long half-life 
requires only once a day 

dosing, metabolized by P450 system, therefore avoid in pts with liver disease and 
consider drug interactions due to induction or inhibition of enzymes. 

 

Side Effects:  acute tachycardia (reflex sympathoexcitation), headache, 
flushing, peripheral edema (arteriole dilation > venous dilation).  Slow 
release formulas are used for hypertension.   

 
Diltiazem (Cardizem) – Non-dihydropyridine. Inhibits sinus node as well as L-
type calcium channels of myocytes and vascular smooth muscle.  Therefore 
reduces both cardiac output and peripheral resistance 
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Side Effects:  bradycardia (slowed rate and conduction) dizziness, 
headache, edema  

 
Verapamil (Calan) – Non-dihydropyridine, greatest effect on heart 

 

Side Effects:  constipation (probably due to anti-cholinergic effects), 
bradycardia, can still cause dizziness, headache, edema at higher 
concentrations  

 
Relative contraindications for CCBs:  caution should used in prescribing to pts with liver 
failure since CCBs are metabolized by the liver.  Can increase concentrations of statins 
when given in combination due to competition for liver enzymes.   
Patients with SA or AV node conduction disturbances should not be given 
verapamil or diltiazem. 

 
Therapeutic Notes: 

 CCB’s rarely associated with abnormalities in electrolyte, carbohydrate, or 
lipid metabolism. The drugs do not alter plasma concentrations of uric acid.  

 Verapamil and diltiazem should be used with caution in patients receiving 
beta-blockers due to inhibition of cardiac conduction.  

Patients taking short-acting nifedipine, diltiazem or verapamil were 1.6 times more 
likely to have myocardial infarction than patients taking other antihypertensive drugs 
though additional studies have found no increase in mortality or morbidity with extended 
release calcium-channel blockers.   

 

Beta-Adrenergic Antagonists - Mechanisms of action include:  

 decreased myocardial contractility and CO  
 decreased renin secretion and hence decreased levels of angiotensin II 
 lipophilic compounds may reduce sympathetic activation through CNS effects   

 
Three generations of drugs: 
 

 non-selective  
 cardiac selective  
 vasodilatory - act both by traditional means and by increasing nitric oxide release 

or blocking -adrenergic receptors.   
 
Beta blockers are also categorized according to their lipid solubility which influences 
their side effect profile and clearance route. 
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Propranolol (Inderal) - first generation- nonselective; useful in mild to moderate 
hypertension; in severe hypertension, used as adjunct to prevent reflex tachycardia 
that accompanies treatment with direct vasodilators, and compensatory sodium 
retention with diuretics, 4 hr half life requires multiple daily doses, lipophilic 
therefore demonstrates some CNS-dependent side effects. 

Nadolol (Corgard) - non-selective; longer half-life allows single daily dosing, better 
patient compliance, hydrophilic, excreted by kidney. 

Pindolol (Visken) - non-selective; partial agonist (some intrinsic sympathomimetic 
activity, ISA); less bradycardia than other beta-blockers, used in patients with 
symptomatic bradycardia or postural hypotension. 

Metoprolol (Lopressor) - (2nd generation) beta1 selective, fewer respiratory side-
effects, lipophilic with CNS side effects, but may have central sympatholytic effect. 

Atenolol (Tenormin)- (2nd generation) beta1 selective, hydrophilic, no CNS effects, 
excreted by kidney 

Labetolol (Trandate, Normodyne) – (3rd generation) mixed beta/alpha receptor 
antagonist; lipophilic, some ISA. 

Carvedilol (Coreg) - (3rd generation), non-selective blocker with additional alpha 
receptor antagonist properties, vasodilatory, has antioxidant properties. 

Side Effects   

All: bradycardia, impotence, increased serum triglycerides, decreased 
HDL levels, hyperglycemia (less so with cardioselective), impaired 
exercise tolerance (less so with 3rd generation drugs)  

Non-selective: increased airway resistance, cold extremities 

Lipophilic:  insomnia, nightmares, mild chronic fatigue, depression 

Drug Interactions:  CCB’s increased risk of conduction disturbances 

Contraindications: cardiogenic shock, sinus bradycardia (greater than 1st degree 
block), asthma, severe congestive heart failure (though protective in compensated 
heart failure). 

Therapeutic Notes:  must be withdrawn gradually to avoid rebound 
hypertension, all classes roughly equivalent in efficacy as antihypertensive agents, 
can mask insulin-induced hypoglycemia, may be associated with higher incidence 
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of diabetes, are generally less effective than a diuretic alone for treatment of the 
elderly.  Latest data suggest BBs should not be used as first line drug in 
hypertensive patients.  However, compelling indications such as coronary artery 
disease, congestive heart failure (compensated) or tachyarrhythmias can benefit 
from BBs. 

 

Sympatholytic Drugs 

Primary Mechanisms of Action:  
 

reduce sympathetic drive to heart 
and/or blood vessels thereby 
decreasing venous return, cardiac 
output, total peripheral resistance and 
renin release 
 

Centrally Acting Agents - reduce 
sympathetic output from 
vasopressor centers in brainstem 

 

 
 
 
 
Clonidine (Catapres) - alpha2 agonist at medullary cardiovascular regulatory 
centers; decreases sympathetic outflow from CNS 

 
Side Effects: sedation (12-35% patients) and dry mouth (25-40% patients), 
marked bradycardia is rare, but can be significant; side effects may be reduced by 
transdermal preparation (although discontinued in 20% patients because of 
contact dermatitis). 

 
Selected Drug Interactions: may 
potentiate actions of other CNS 
depressants 
 

Therapeutic Notes:  relatively short 
half-life, must withdrawal slowly to 
prevent rebound hypertension, 
nervousness, insomnia, etc.; must 
warn patients about missing doses; 
available in tablet form or as a 

 
Figure from Katzung, Basic and Clinical Pharmacology, 
10th Ed., p. 160. 
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transdermal system; patients must be instructed to dispose of transdermal systems 
properly, has little effect on plasma lipids.  Guanfacine has similar effects and 
longer half-life. 

 
Methyldopa (Aldomet) - dual mechanisms of action: crosses BBB, transported into 
adrenergic neurons where it is eventually converted to methylnorepinephrine and 
released by synaptic transmission in CNS, agonist at alpha2 adrenergic receptors, 
decreases blood pressure chiefly by decreasing sympathetic tone; also competes for 
DOPA decarboxylase thereby prevents production of dopamine and subsequent NE 
or EPI in peripheral nerves. 

 

Side Effects: sedation, nightmares, movement disorders, hyperprolactinemia 
(inhibition of dopamine production); rarely anemia (1-5%) 

 
Selected Drug Interactions:  
 
Levodopa – methyldopa inhibits DOPA decarboxylase which converts Levodopa 
(L-DOPA) to dopamine, therefore reduces L-DOPA’s therapeutic effects in 
treatment of Parkinson’s disease. 

 

Contraindications: 
Liver disease 

 
Therapeutic Notes:  probably the most extensively used hypotensive agent in 
management of hypertension in pregnant women 

Indirect Adrenergic blocking agents - reduce norepinephrine release in heart and blood 
vessels; some decrease in cardiac output, primary effect 
is decrease of total peripheral 
resistance 

Reserpine (Serpasil) - disrupts 
norepinephrine vesicular storage; 
both central and peripheral action 
though peripheral actions predominate; side 
effects significant at doses used for 
monotherapy; therefore, typically given in 
combination with diuretics, low dose combo 
highly efficacious with minimal side effects, 
once a day dosing and inexpensive generics 
make it useful to subset of patients with resistant hypertension who may not be able 
to afford other medications. 
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Side Effects (usually only seen at higher doses that are no longer used clinically): 
sedation, diarrhea, depression, bradycardia, nasal congestion 

Selected Drug Interactions:  
Potentiates effects of CNS depressants  
MAOIs – counteracts effects of reserpine since reserpine's effects depend upon 

metabolism of catecholamines in cytosol, combination can also cause 
hypertensives crisis due to increase in cytosolic catecholamines and reversal 
of uptake transporter  

 

Alpha Adrenergic Antagonists - act at post-synaptic receptors to block arterial and 
venous constriction 

Phenoxybenzamine (dibenzyline) –non-selective, limited use due to tachycardic 
effects (use beta blockers only after initiation of alpha blocker), used in patients 
with hypertension due to pheochromocytoma 

Prazosin (Minipress) – is prototype, but has shorter half-life.  More commonly 
prescribed are terazosin and doxazosin which can be dosed 1 per day; alpha 1 
selective antagonists have less tachycardia than direct vasodilators or non-selective 
-adrenergic receptor antagonists, decreases resistance in both arterioles and veins, 
therefore can promote postural hypotension, though newer drugs have slower onset 
and longer duration and show less postural hypotension; less effect on cardiac 
output than beta blockers, therefore preferred by active patients, beneficial decrease 
in LDL/HDL ratio 

Side Effects: first dose produces precipitous fall in blood pressure, fluid retention, 
dizziness (10% of patients), headaches (8% of patients), weakness (7% patients);  

Therapeutic Notes: alpha1 adrenergic-antagonists do not impair exercise tolerance, 
ALLHAT study indicates best result is obtained when combined with diuretic to 
reduce fluid retention. 

Vasodilators 

Primary Mechanism of Action: dilate small arteries thereby decreasing peripheral 
resistance 

Hydralazine (Apresoline) - dilates arterioles preferentially therefore less postural 
hypotension, orally effective, used both for treatment of resistant hypertension and 
hypertensive emergencies in pregnancy, not very efficacious long term. 
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Side Effects: tachycardia, aggravation of angina, fluid retention, nausea, 
vomiting, sweating, flushing, lupus-like syndrome (avoided with lower doses) 

Drug interactions:  NSAIDS can reduce effectiveness 

Contraindications:  coronary artery disease, reflex sympathoactivation 
increases cardiac work, vasodilation in unobstructed coronary vessels "steal" 
blood from obstructed regions that are less responsive to vasodilator. 

Minoxidil (Loniten) – short term use for resistant hypertension, K+ channel opener, little 
effect on venous vasculature therefore no postural hypotension, not as effective long 
term. 

Side Effects: tachycardia, aggravation of angina, fluid retention, nausea, 
vomiting, sweating, flushing, hypertrichosis 

Nitroprusside (Nitropress) - used to treat hypertensive emergencies; immediate onset, 
but brief duration, of action; very efficacious, must monitor blood pressure, also dilates 
veins, does not stimulate increased cardiac work like other vasodilators. 

Side Effects: nausea, vomiting, muscle twitching, prolonged infusion can lead 
to build up of metabolites that can cause cyanide poisoning 

 

 
 

Hypertension Treatment Considerations 
 

 Combinations of drugs with different sites of action are more effective   
 Most patients require 2 or more drugs to achieve goal 

 
Drugs with the same mechanisms of action should rarely be combined. 
Appropriate combinations include:  
 

thiazide diuretics + K+ sparing diuretiecs, ACEI, or ARBs (counteract 
hypokalemic effects of thiazides) 

 
thiazide diuretics + BB (counteracts volume contraction-induced sympathetic 

activation)  
 
CCBs + ACEIs (ACEIs reduce fluid retention caused by CCBs) 
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Bad combinations  
 
ACEIs or ARBs + K+ sparing diuretics (exacerbate hyperkalemia) 
 
Recent VA NEPHRON-D study showed that combo of ACEI and ARB did 
not delay progression of kidney disease and increased incidence of 
hyperkalemia compared to full dose ARB alone among diabetics  

 
Most antihypertensive agents are used for indications other than hypertension as well.  
Certain classes of anti-hypertensives are preferred when patients have additional 
conditions   
 

 
Compelling Indications 

 
Diabetes mellitus - ACE inhibitors, ARBs, CCB, diuretic  
Heart failure - ACE inhibitors or ARBs,  or BBs + Diuretics + spironolactone 
Myocardial infarction - ACE inhibitors or ARBs + BBs  

Some Considerations for Choosing Treatments (unless otherwise contraindicated). 

Pregnancy  

NOT ACE inhibitors and ARBs  These must be discontinued if pt 
becomes pregnant.  High risk of renal malformation!! 

Methyldopa was most widely when hypertension detected during 
pregnancy due to good safety record, but is slow in onset and effect is 
mild.  Labetalol is first line choice, more rapid onset and larger effect. 

African American Ethnicity  

New JNC 8 recommendations are to use CCB or diuretics as first line 
in uncomplicated hypertension 

Larger doses of BBs, ACEIs or ARBs may be required for response 
when used as monotherapy, but these drug classes produce good 
results when given in combination with diuretics. 

Diuretics have been demonstrated to decrease morbidity and mortality, 
(ALLHAT study).  

Combination alpha/beta blocker are also effective as monotherapy.  
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Elderly  

Smaller doses, slower incremental increases in dosing, and simple 
regimens should be used.  

Close monitoring for side effects (i.e., deficits in cognition after 
methyldopa; postural hypotension after prazosin) is appropriate. 

Hyperlipidemic  

Low dose diuretics have little effect on cholesterol and triglycerides.  

Alpha-blockers decrease LDL/HDL ratio. Calcium-channel blockers, 
ACE inhibitors, angiotensin II receptor blockers have little effect on 
lipid profile. 

Obstructive airway disease  

Avoid beta-blockers.  

Overview of Treatment Strategies 

FROM JNC 8 2014
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From AHA/ACC/CDC issued in Nov. 2013 

 BP: Recommended goal of 139/89 mm Hg or less 
 Stage 1 hypertension (systolic BP 140-159 mm Hg or diastolic BP 90-99 mm 

Hg): Can be treated with lifestyle modifications and, if needed, a thiazide diuretic  
 Stage 2 hypertension (systolic BP >160 mm Hg or diastolic BP >100 mm Hg): 

Can be treated with a combination of a thiazide diuretic and an ACE inhibitor, an 
angiotensin receptor blocker, or a calcium channel blocker  

 Patients who fail to achieve BP goals: Medication doses can be increased and/or a 
drug from a different class can be added to treatment  
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Drug Tables, Bolded items are important 

Drug Name Generic 
Name 

Mechanism of Action Indication 

Hydralazine Apresoline Vasodilator 
Resistant hypertension, 
pregnancy induced hypertension 

chlorthalidone Hygroton Thiazide diuretic 
1st line drug in uncomplicated 
hypertension 

Furosemide Lasix Loop diuretic 
Hypertension in severe renal 
insufficiency 

Spironolactone Aldactone 
Aldosterone receptor 
antagonist 

Used in combination with 
other anithypertensives that 
deplete K+ 
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Eplerenone Inspra Aldosterone receptor 
blocker 

Combination treatment of 
hypertention with drugs that 
deplete K+ 

Triamterene  Dyrenium ENaC inhibitor 
In combination with diuretics to 
spare K+ loss 

Amiloride Amiloride ENaC blocker 
Combined with diuretics to 
minimize K+ loss 

Nifedipine Procardia Ca+ channel blocker 
1st line drug in uncomplicated 
hypertension, used in diabetes 
and hyperlipidemia 

Diltiazem Cardizem Ca+ channel blocker 1st line drug in hypertension  

Verapamil 
Isoptin or 
Verelan 

Ca+ channel blocker 1st line drug in hypertension  

Clonidine Catapres 
α2-adrenergic receptor 
agonist 

Second line for Hypertension  

Guanfacine Tenex 
α2-adrenergic receptor 
agonist 

Second line for Hypertension 

Methyldopa Aldomet 
α2-adrenergic receptor 
agonist 

Hypertension in pregnancy 

Reserpine Serpasil 
Depletes  monoamine 
from storage vesicles 

Resistant hypertension 
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Phenoxybenza
mine 

Dibenzyline 
α-adrenergic receptor 
blocker 

rx for pheo. before surg., 

Prazosin Minipress 
α-adrenergic receptor 
blocker 

Second line for Chronic 
Hypertension 

Terazosin Hytrin 
α1-adrenergic receptor 
blocker 

Second line for Chronic 
hypertension 

Doxazosin Cardura 
α1-adrenergic receptor 
blocker 

Second line for Chronic 
hypertension 

Propranolol Inderal 
β-adrenergic receptor 
blocker 

Hypertension with angina, MI, 
or arrhythmia  

Nadolol Corgard 
β-adrenergic receptor 
blocker 

Long-term angina, 
hypertension 

Pindolol 
Visken or 
Beta; 

β-adrenergic receptor 
blocker (with partial 
agonist activity) 

Chronic Hypertension 

Metoprolol Lopressor, 
Toprol 

β1-adrenergic receptor 
blocker 

Hypertension, long-term angina 
rx 

Atenolol Tenormin 
β1-adrenergic receptor 
blocker 

Chronic Hypertension, angina, 
MI, arrhythmia, HF 

Labetolol Normodyne 
Mixed alpha/beta  
Receptor antagonist Chronic Hypertension 

Carvedilol Coreg 
Mixed alpha/beta 
receptor blocker and NO 
generator

Chronic hypertension and CHF 

Hydralazine Apresoline Vasodilator 
Resistant hypertension, 
pregnancy induced 
hypertension

Minoxidil Loniten vasodilator Resistant hypertension 

Nitroprusside Nitropress Vasodilator Acute Hypertensive crisis 
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Captopril Capoten ACE inhibitor 
1st line drug in chronic 
hypertension, used in HF, MI 
and Diabetes 

Enalapril Vasotec ACE inhibitor 1st line drug in chronic 
hypertension, used in HF, 

Lisinopril Zestril ACE Inhibitor 
1st line drug in chronic 
hypertension 

Losartan Cozaar ARB 
1st line drug in chronic 
hypertension 

 
 
 

 


