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Your first patient of today's clinic is Penny Pingleton, a 33-year-
old woman who presents with a 3 day history of rhinorrhea, 
cough and sore throat. Her six-year-old son has similar 
symptoms. Mrs. Pingleton’s past medical history is otherwise 
unremarkable. Medications include pseudoephedrine for the 
past three days, as well as oral contraceptives. Family history 
is notable for hypertension in both parents and diabetes in 
her father.

On physical examination, Mrs. Pingleton appears well. VS: T37.4 
P80 R12 BP132/84. 

You note; clear mucus is noted in the posterior pharynx. 
Examination is otherwise unremarkable

.

.



You diagnose the patient with a viral URI, and then turn your 
attention to her blood pressure. Which ONE of the 
following statements is true?

A. Pseudoephedrine, oral contraceptives, steroids, and 
cyclosporine all increase blood pressure.

B. The cardiovascular risks of elevated blood pressure increase 
once the systolic blood pressure rises above 140mm Hg, 
establishing criteria for the diagnosis of hypertension.

C. Stage 1 hypertension is diagnosed if the systolic blood 
pressure is 130-150mm Hg and the diastolic blood pressure 
is >90mm Hg.

D. To diagnose someone with Stage 2 hypertension, their 
diastolic blood pressure must be at least 110mm Hg, 
regardless of their systolic blood pressure.
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Overview 
- Epidemiology/ Patient Populations
- Lifestyle modification – the base of 

the pyramid
- Agents

- First line in general
- With a compelling indication and 2nd

line
- Caveats
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Prevalence

• 70 Million Americans
• 1 Billion Worldwide
• The most common readily identifiable and 

reversible risk factor for 
– Stroke (causes 54% worldwide)
– MI (causes 45% of ischemic heart dz worldwide)
– Heart Failure
– Atrial Fibrillation
– Aortic Dissection
– Peripheral Artery Disease
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Ethnicity and Hypertension

• For adults 45 years and greater, the 40 year 
risk for developing hypertension is 
– 84% for Asians
– 86% for Whites
– 92% for Hispanics/Latinos
– 93% of African Americans

Hypertension. 2011;57:1101–7
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Blood Pressure Change with Age

Based on NHANES data 1988-1991
Hypertension 1995;25:305-313
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Monitoring

• Increased emphasis on home monitoring
• First thing in the morning after 5 minutes of 

rest
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Old classification of hypertension

Classification SBP (mmHg) DBP (mmHg)

Normal < 120 < 80

Prehypertension 120-139 80-89

Stage I 140-159 90-99

Stage II 160+ 100+
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New classification of hypertension

BP Category SBP (mmHg) DBP (mmHg)

Normal < 120 and < 80

Elevated 120-129     and < 80

Stage 1 130-139      or 80-89

Stage 2 ≥ 140           or ≥ 90
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Equivalent Blood Pressure by Various 
Techniques

Clinic Home Daytime Nighttime 24 hr
monitor

120/80 120/80 120/80 100/65 115/75

130/80 130/80 130/80 110/65 125/75

140/90 135/85 135/85 120/70 130/80

160/100 145/90 145/90 140/85 145/90

J A C C V O L . 7 1 , NO . 1 9 , 2 0 1 8
MA Y 1 5 , 2 0 1 8 : e 1 2 7 – 2 4 8
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Why Change What We Call 
Hypertension?

• Published data shows a 10-50% increased risk 
of developing coronary heart disease and 
stroke with BP 120-129/80-84 vs < 120/80 (HR 
= 1.1-1.5)

• Similarly published data shows a 50-200% 
increased risk of developing coronary heart 
disease and stroke with BP 130-139/85-89 vs < 
120/80 (HR = 1.5-2.0)

J A C C V O L . 7 1 , NO . 1 9 , 2 0 1 8
MA Y 1 5 , 2 0 1 8 : e 1 2 7 – 2 4 8
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Mortality and Blood Pressure 
Relationship

Lancet 2002: 1903-1913
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Mortality and Hypertension

• Every 10 mmHg  in 
SBP

AND ~25%  in mortality
• Every 5 mmHg  in 

DBP

New Engl J Med 2000;342:1-8
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Hypertension in Black Americans

• Develop high blood pressure at a younger age
• Have higher average blood pressure 

measurements
• Carry a much greater risk of end-organ 

complications
– Stroke
– ESRD
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What one of the following should 
be done on all patients for the 

initial work-up of hypertension?
1. EKG, UA
2. Resting plasma renin, aldosterone, sleep study, serum 

cortisol
3. Labs: chem 7, CBC, TSH, lipid panel
4. Echocardiogram
5. None of the above should be done on all patients for 

the initial work-up of hypertension
6. More than one of the above is correct
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Testing in Hypertension

• Basic
– Chem 7 (fasting glucose, Na, K, Ca++0
– CBC
– Lipid panel
– TSH
– UA
– EKG

• Optional
– Echocardiogram
– Uric acid
– Urine albumin to creatinine ratio

J A C C V O L . 7 1 , NO . 1 9 , 2 0 1 8
MA Y 1 5 , 2 0 1 8 : e 1 2 7 – 2 4 8
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You are seeing a middle-aged patient with newly diagnosed 
htn, dyslpidemia and nicotine dependence (smokes 1 PPD). 
Which ONE of the following statements is true?

A. Smoking cessation is typically associated with a decline in 
systolic blood pressure of 6-8 mm Hg.

B. Mr. Turnblad will have to lose enough weight to lower his BMI 
into the normal range in order to impact his blood pressure.

C. A low-salt, low-potassium diet that also avoids saturated fats 
can significantly reduce Mr. Turnblad's blood pressure.

D. Unless sodium intake is controlled, dietary changes will not 
impact blood pressure.

E. A diet rich in fresh fruits, vegetables, and low-fat dairy 
products will reduce blood pressure in individuals with and 
without hypertension.
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Medications and Substances that 
Frequently Cause Hypertension

• Alcohol
• Amphetamines
• Antidepressants (MAOIs, SNRIs, TCAs)
• Atypical antipsychotics (clozapine, olanzapine)
• Caffeine (limit to < 300 mg/day)
• Decongestants (phenylephrine, pseudoephedrine)
• Herbal (Ma Hung [ephedra], St John’s wort, yohimbine)
• Immunosuppressants (cyclosporine)
• OCPs (consider low-dose or progestin only)
• NSAIDs
• Corticosteroids
• Angiogenesis inhibitors (bevacizumab) and tyrosine kinase 

inhibitors (sunitinib, sorafenib)
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JAMA. 2003;289(19):2560-2571. doi:10.1001/jama.289.19.2560
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Funnel plots of net changes in SBP (left) and DBP (right) 
vs study group sample size in Normotensive

Hypertension 2005;46:667-675
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Return on Investment, Dose Response 
to Exercise

JAMA. 1995;273:402-407 
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Therapy, Pick a Drug

Am J Hypertens 2006: 1-7
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First Line Agents

• Thiazide
• Calcium Channel Blockers
• ACE-I
• ARB
• Not beta blockers
• Start 2 agents if class II or BP > 20/10 above 

goal
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Thiazide Diuretics

Chlorthalidone

Hydrochlorothiazide

.
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Guidelines on Thiazides

• Chlorthalidone is preferred related to trial 
data and related to longer half-life

• Monitor for hyponatremia, hypokalemia, uric 
acid (can cause gout flares), and Ca++ levels
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ALLHAT

JAMA. 2002;288(23):2981-2997
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JAMA. 2002;288(23):2981-2997
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JAMA. 2002;288(23):2981-2997
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Trial arms are plotted on the horizontal axis in descending 
order according to the change in potassium. 

Hypertension 2006;48:219-224
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LDD – Low Dose Diuretics
1. At what GFR are thiazide diuretics no longer 

effective?
2. What medication should be given in addition to 

an ACE-I and β blocker with NYHA class III 
hyperteion?

3. What diuretic should be used to diurese CHF 
with a sulfa allergy?

A. GFR = 30
B. Spironolactone
C. Ethacrinic acid

.
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Diuretics

• HCTZ 12.5-50 mg PO daily
• Chlorthalidone 25-200 mg PO daily

– Generally thiazide diuretics are not used with gout
• Lasix 20-120 mg PO up to Q6H (last 6)
• What ratio of Lasix and spironolactone is used in 

liver disease and why?

• 100 mg lasix / 50 mg spironolactone
• This ratio is felt to preserve eukalemia.

.

.



Nature 1980;288:280-281
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ACE-I, ARB and Direct Angiotensin
Inhibitors

• ACE-I
– Lisinopril
– Enalapril (Vasotec)
– Benazepril (Lotensin)

• ARB
– Losartan (Cozaar)
– Valsartan (Diovan)
– Irbesartan (Avapro)

• Direct Angiotensin Inhibitors
– Aliskerin (Tekturna)
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Guidelines on ACE-I

• Don’t use with ARB or direct renin inhibitor
• Caution hyperkalemia (esp with renal disease)
• There is risk of renal failure with bilateral renal 

artery stenosis
• Caution angioedema (contraindication to try re-

trial)
• Avoid in pregnancy
• ARB/Direct renin inhibitor basically same as 

above
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Calcium Channel Blockers

• Dihydropyridine
– Amlodipine
– Felodipine
– Nifedipine

• Better vasodilators, no 
effect on heart rate

• Non-Dihydropyridine
– Benzothiaprine

• Diltiazem
– Phenylalkalamine

• Verapamil
• Lower heart rate, less 

flushing and ankle 
edema
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Dihydropyridine Calcium Channel 
Blockers (CCBs)

• Use only amlodipine or felodipine in HFrEF
(e.g. avoid isradipine, nicardipine, nifedipine, 
nisoldipine)

• Dose related pedal edema
• These agents do not cause bradycardia
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Non-dihydropyridine CCBs

• Diltiazem and Verapamil
• These agents do cause bradycardia, hence 

don’t use with beta blocker
– Increased risk of heart block 

• Don’t use with HFrEF
• These are moderate inhibitors of the CYP 450 

system
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Beta Blockers

• Cardioselective: atenolol, betaxol, bisoprolol, 
metoprolol tartrate, metoprolol succinate

• Cardioselective and vasodilatory: nebivolol
• Non-cardioselective: nadolol, propranolol
• Intrinsic sympathomimetic activity: 

acebutolol, penbutolol, pindolol
• Combined alpha and beta: coreg and labetalol
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Guidelines on Beta Blockers

• Not first line unless heart failure or ischemic 
heart dz

• Use cardioselective agents (e.g. bisoprolol) 
with bronchospastic lung dises

• Bisoprolol, Coreg, and Toprol (succinate) are 
preferred with HFrEF

• Avoid abrupt cessation
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Miscellaneous

• Direct Vasodilators
– Hydralazine

• Often used in CHF with renal disease

– Minoxidil
• Typically used in renal disease as 4th or 5th line agent

.
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Guidelines on Direct Vasodilators

• They are associated with sodium and water 
retention and reflex tachycardia; 
recommended to use with a diuretic and beta 
blocker

• Higher doses of hydralazine are associated 
with a lupus-like syndrome

• Minoxidil is associated with hirsuitism and can 
cause pericardial effusion
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Centrally Adrenergic Blockers

• Centrally acting
– Methyldopa (Aldomet)
– Clonidine
– Guanfacine

• Last line because of CNS side effects
• Avoid abrupt discontinuation of clonidine 

related to rebound hypertension/hypertensive 
crisis
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Class I recommendations from the 
Guidelines

• Again first line agents are thiazide diuretics, CCBs, 
ACE-I, or ARB

• Adults with known ASCVD or 10-year risk by the 
AHA/ACC ASCVD calculator > 10%, BP target is < 
130/80

• If stage I hypertension and ASCVD < 10%, treat 
with lifestyle modification

• Start meds (2) with lifestyle in patients with stage 
II hypertension or BP > 20/10 above goal

• With hypertensive urgency lower BP slowly (25% 
in first hour then cautiously over next 24-48 hr)
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More Class I recommendations from 
the Guidelines

• Use ACE-I, ARB or beta blocker control blood 
pressure in heart failure with preserved ejection 
fraction 

• Control BP to < 130/80 with HFpEF, CHF, CKD, DM
• With acute CVA ger BP < 185/110 before using 

tPA, keep BP < 180/105 for 24 hours after tPA
• Beta blockers are the preferred agent (1st line 

with thoracic aortic aneurysm)
• In pregnancy use nifedipine, methyldopa and/or 

labetalol
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More Class I recommendations from 
the Guidelines

• Daily dosing (QD versus BID, TID) improves 
adherence

• Using combination pills improves adherence

.
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Class III (Don’t Do, Can Cause Harm)

• Don’t use ACE-I with ARB, or direct renin inhibitor 
(i.e. don’t use together)

• Don’t use ACE-I, ARB, direct renin inhibitor in 
pregnancy

• Nondihydropyridine CCBs are not recommended 
for heart failure with reduced ejection fraction 

• With intracranial hemorrhage and SBP 150-220 at 
presentation, don’t lower BP to < 140 mmHg 
within 6 hours of the event

• Don’t start or abruptly stop beta blocker the day 
before surgery

.
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Elderly

• “For older adults (≥65 years of age) with 
hypertension and a high burden of 
comorbidity and limited life

• expectancy, clinical judgment, patient 
preference, and a team-based approach to 
assess risk/benefit is

• reasonable for decisions regarding intensity of 
BP lowering and choice of antihypertensive 
drugs.”
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Summary

• Chronic hypertension is the leading 
preventable cause of ischemic heart disease

• Incidence of hypertension increases 
exponentially starting at age 30, perhaps 
earlier with the obesity epidemic

• There are few bad choices when selecting an 
agents, but lots of caveats to selection
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Causes of Secondary Hypertension
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