
Question: Should I give this pa-
tient pharmacotherapy?
Comment: The decision to begin
antihypertensive drug therapy
must take into account the pa-
tient’s future cardiovascular risk.
“White coat” (or office-induced)
hypertension may also need to be
excluded before drug therapy is
started. Given this patient’s
blood pressure and cardiovascu-
lar risk factors (age and dyslipi-
demia), she would benefit from
an antihypertensive agent. The
results of numerous clinical stud-
ies have demonstrated that with
moderately elevated blood pres-
sure (≥ 160 mm Hg systolic or
≥ 100 mm Hg diastolic), antihy-
pertensive therapy leads to
20%–25% reductions in cardio-

vascular morbidity and 5%–15%
reductions in mortality.1 When
blood pressure is mildly in-
creased (140–159 mm Hg sys-
tolic or 90–99 mm Hg diastolic),
patients with macrovascular tar-
get organ damage or a number of
cardiovascular risk factors would
have sufficiently increased risk to
warrant initiating drug therapy. 

Question: Which antihyperten-
sive agents should I initiate?
Comment: Variables involved in
the choice of agent include the
patient’s age, preferences, co-
morbid conditions,  and drug
allergy or sensitivity profile;
whether the patient is pregnant
or lactating; and the cost of the
drugs (Box 1). For this patient,
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Hypertension is a major risk
factor for cardiovascular-

related disease and death world-
wide. Although it is one of the
most common reasons for
physician visits, hypertension is
often undertreated. To facilitate
the management of hyperten-
sion, the Canadian Hyperten-
sion Education Program pro-
vides recommendations that are
updated yearly. Using a hypo-
thetical case, we discuss the key
2005 recommendations for
managing uncomplicated hyper-
tension. Uncomplicated hyper-
tension refers to hypertension
without the presence of comor-
bid conditions such as diabetes

mellitus, chronic kidney disease
or cardiac disease, which would
require a specific antihyperten-
sive agent.
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Applying the 2005 Canadian Hypertension 
Education Program recommendations: 
4. Managing uncomplicated hypertension

CHEP RECOMMENDATIONS

CASE: A 64-year-old woman presents in your office for follow-up
with blood pressure that has been elevated over the past 2 months
(at 3 previous office visits, her blood pressure was 178/96 mm Hg,
170/94 mm Hg and 168/96 mm Hg), even though she is following
the DASH diet and getting 30 minutes of aerobic exercise 5 days
per week. Her medical history includes dyslipidemia and hyperten-
sion. She has no target organ damage and no other risk factors for
cardiovascular disease. She works as an accountant and does not
smoke or drink alcohol. Her only medication is pravastatin for her
dyslipidemia. The results of her physical examination are otherwise
unremarkable. 
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Box 1: Potential reasons why adults
with uncomplicated hypertension may
not respond to antihypertensive drug
therapy

“White coat” (office-induced)
hypertension

Noncompliance

•  Dietary

•  Medication

Other conditions

•  Obesity

•  Cigarette smoking

•  Excessive alcohol consumption

•  Sleep apnea

•  Chronic pain

Drug interactions

•  NSAIDS (including cyclooxygenase-2
inhibitors)

•  Oral contraceptives

•  Corticosteroids and anabolic steroids

•  Sympathomimetics and decongestants

•  Cocaine

•  Amphetamines

•  Erythropoietin

•  Cyclosporine, tacrolimus

•  Licorice

•  Certain dietary supplements (e.g.,
ephedra, ma haung)

Suboptimal treatment regimens

•  Underdosing of medications

•  Inappropriate combinations of
antihypertensive agents

Volume overload

•  Excessive salt intake

•  Renal sodium retention
  (pseudotolerance)

Secondary cause of hypertension

•  Chronic kidney disease

•  Renovascular disease

•  Primary hyperaldosteronism

•  Thyroid disease

•  Pheochromocytoma and other rare
  endocrine disorders



any single agent from the fol-
lowing drug classes would be an
appropriate first-line option:
low-dose thiazide diuretics, an-
giotensin-converting enzyme
(ACE) inhibitors, long-acting
calcium-channel blockers or an-
giotensin-receptor blockers
(Table 1). A meta–analysis of
192 478 patients highlighted
the importance of blood pres-
sure lowering and found no
difference in cardiovascular
morbidity or total mortality
between any of these drug
classes compared with low-dose
diuretics.1

Although β-blockers are a
reasonable option for first-line
therapy in younger patients and
those with existing cardiovascu-
lar disease, they are not recom-
mended as first-line monother-
apy in patients 60 years of age or
more. In a meta-analysis of pa-
tients 60 years and older, β-
blocker monotherapy was no
more effective than placebo in
reducing the risk of coronary
artery disease, cardiovascular-
related death or death due to
any cause.2 In the ALLHAT
study, α-blockers were associ-
ated with a higher incidence of
heart failure than were thiazide
diuretics.3 Thus, α-blockers are
not considered first-line agents
for managing hypertension. 

Question: I’ve decided to start
this patient with hydrochloro-
thiazide at 12.5 mg per day.
How should I monitor her for
adverse effects? 
Comment: Metabolic distur-
bances such as hypokalemia,
dyslipidemia and hyperglycemia
occur infrequently with low
doses of thiazide diuretic. De-
spite the occurrence of these
abnormalities, the overall car-
diovascular benefits remain. Ev-
idence is lacking on the optimal
frequency and timing of moni-
toring for adverse effects asso-
ciated with antihypertensive
agents. In our opinion, all pa-
tients starting on thiazide di-
uretics (even at low doses)
should be screened after 4–6
weeks for glucose, electrolyte,
creatinine and serum total cho-
lesterol levels in case metabolic
disturbances occur.  Any abnor-
malities should prompt closer
follow-up and correction. The
risk of hypokalemia can be min-
imized among patients receiv-
ing thiazide diuretic mono-
therapy through the use of
potassium-sparing agents (e.g.,
triamterene, aldactone, amilo-
ride). For those taking ACE in-
hibitors or angiotensin-receptor
blockers, serum creatinine lev-
els should be monitored 2–4
weeks after therapy starts.
Serum potassium and creatinine
levels should be monitored at
least 1–2 times per year there-

after. In general, if there are ad-
verse effects with a single agent,
another drug from any of the
other appropriate first-line
agents should be substituted. 

Patients given drug therapy
should return for follow-up
blood pressure monitoring every
1–2 months until their target
level is reached. Patients with se-
vere hypertension, intolerance to
antihypertensive drugs or target
organ damage may need to be
monitored more frequently.
Once the target level is reached,
blood pressure should be moni-
tored at intervals of 3–6 months.

Question: After increasing
hydrochlorothiazide to a stan-
dard dose (25 mg per day), the
patient’s blood pressure is
162/92 mm Hg. Since this level
is still above the target
(< 140/90 mm Hg), what med-
ication should be added?
Comment: For most patients,
reaching a target of less than
140/90 mm Hg requires 2 or
more antihypertensive agents
at standard doses. In a meta-
analysis of 50 placebo-controlled
trials evaluating drugs from 2
different classes separately and in
combination, reductions in
blood pressure with combination
drug therapy were additive, and
adverse effects were reported
less often than expected.4 Thus,
if the blood pressure target has
not been reached at the standard
dose (rather than the maximum
dose) of an antihypertensive
agent, a second antihypertensive
agent should be started and the
dosage increased to the standard
amount until the blood pressure
target is met. Currently, there is
little prospective evidence sup-
porting starting with a combina-
tion of 2 drugs, although trials
are ongoing.

For this patient, and in gen-
eral, thiazide diuretics can be
combined with any of the other
major drug classes (calcium-
channel blockers, β-blockers,
ACE inhibitors or angiotensin-
receptor blockers). On the basis
of their complementary physio-
logic effects, other useful com-
binations include a calcium-
channel blocker with either an
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Table 1: Contraindications and relative contraindications
associated with each major class of antihypertensive
agents*

Major drug class
Contraindications and

relative contraindications

Low-dose thiazide
diuretic

Anuric renal failure
Pregnancy

Angiotensin-
converting enzyme
(ACE) inhibitor

Angioedema (hereditary, idiopathic or
related to previous ACE inhibitor use)
Bilateral renal artery stenosis
Hyperkalemia
Caution in patients with severe aortic
stenosis
Pregnancy

Angiotensin-
receptor blocking
agent

Bilateral renal artery stenosis
Caution in patients with severe aortic
stenosis
Pregnancy

Nondihydropyridine
calcium-channel
blocker

Severe left ventricular dysfunction
Sick sinus syndrome
Second- or third-degree heart block
Resting bradycardia
Pregnancy

Dihydropyridine
calcium-channel
blocker

Caution in patients with severe aortic
stenosis
Long-acting nifedipine can be used in
pregnancy

β-Blocker Asthma
Severe peripheral vascular disease
Sick sinus syndrome
Resting bradycardia
Second- or third-degree heart block
Hypoglycemia-prone diabetic patients
Labetolol can be used in pregnancy

α-1 Blocker,
centrally acting
agent

Caution in those with severe coronary
artery disease or recent acute
myocardial infarction
Cerebrovascular disease or other CNS
disorder that may predispose to CNS
depression
Chronic kidney disease
Methyldopa can be used in pregnancy

Note: CNS = central nervous system.
*Allergy to the drug or component of the formulation is a contraindication to the use
of the drug.
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ACE inhibitor or angiotensin-
receptor blocker. If blood pres-
sure is still not controlled with
2 agents or if there are adverse
effects, another agent should
be added from the remaining
first-line agents. Other classes of
antihypertensive drugs, such as
α-blockers and centrally acting
agents, may be used if additional
therapy is needed for blood
pressure control.

Question: Two months later,
the patient is taking 3 agents at
standard dosages: hydrochloro-
thiazide 25 mg per day,
enalapril 10 mg twice daily and
amlodipine 10 mg per day.
However,   her blood pressure
remains above target at 152/90
mm Hg. What should I con-
sider now?
Comment: The average reduc-
tion in blood pressure with a
single agent at standard dose is
9.1 (8.8–9.3) mm Hg systolic
and 5.5 (5.4–5.7) mm Hg dia-
stolic.4 Using 3 agents, one
would expect an even greater
reduction in blood pressure,
which is not apparent in our pa-
tient. When the patient is not
responding to therapy and sub-
optimal treatment has been ex-
cluded, one must consider non-
adherence, possible medication
adverse effects, or resistant hy-
pertension (Box 1). 

Alternatively, if the patient
describes symptoms of hypoten-
sion or reports lower blood
pressure readings outside of the
office setting, consider office-
induced hypertension. A 24-
hour ambulatory blood pressure
measuring device can be used to
confirm this diagnosis. If the
target blood pressure remains
difficult to achieve, referral to a
hypertension specialist should
be considered.  

On further discussion with
this patient, she had stopped tak-
ing the enalapril because of a dry
cough. We recommended that
the enalapril be replaced with
atenolol 50 mg daily. At the next
follow-up visit, her blood pres-
sure was 138/85 mm Hg, the
target level.

Question: Many patients com-
plain about “having to take so
many pills.” What strategies can
help to improve adherence to
the therapeutic regimen?
Comment: Nonadherence to
the therapeutic regimen may
occur for a variety of reasons.
Several strategies that can help
to improve adherence are shown
in Box 2.
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Box 2: Factors associated with nonadherence and strategies
to improve nonadherence

Factors associated with nonadherence

•  Adverse reactions to antihypertensive agent

•  Cost of antihypertensive agent

•  Complicated dosing regimen

•  Number of pills taken

Strategies to improve nonadherence

•  Simplify medication regimens to once-daily dosing

•  Use electronic medication compliance aids

•  Tailor pill-taking to the patients’ daily habits

•  Encourage patient participation in monitoring blood pressure

•  Educate patients and patients’ families about hypertension
and the treatment regimen
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