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Maximum Antihypertensive Effect From
Different Classes of Antihypertensives

QUESTION

How long does it take to get the maximum antihyper-
tensive effect from different classes of antihyperten-
sives?

ANSWER
SEARCH STRATEGY

Using MEDLINE, the keywords “hypertension,” “drug
therapy,” and “pharmacodynamic” identified English-
language and review articles since 1990. Additional per-
tinent primary articles were then identified from the re-
view article reference lists. The difficulty in determining
the answer to this question was a lack of published ran-
domized clinical trials and limited manufacturer data that
focus on the blood pressure response for a fixed interval
of time. Since blood pressure response is commonly re-
ported at 4 to 8 weeks in clinical studies, the data for an-
swering this question were primarily obtained from manu-
facturers’ package inserts. The American Hospital
Formulary Service was used to reinforce data.

BACKGROUND

In asymptomatic patients with uncomplicated (stage 1
or 2) hypertension, the Joint National Committee on Pre-
vention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC-VI)! has guided clinicians to ad-
just medication therapy after 1 to 2 months if blood pres-
sure remains uncontrolled. This general guideline is help-
ful in managing outpatients; however, knowing the time
to maximal antihypertensive effect may help us with out-
patient drug titration in 2 ways. First, drug therapy ad-
justments may be made sooner. Second, overaggressive
blood pressure reduction by adding multiple antihyper-
tensive medications when the original therapy has not
yet reached its peak effect could be avoided.

The activity of antihypertensive therapies involves
specific pharmacokinetic and pharmacodynamic ac-
tions of the agent used. If the agent has a long elimina-
tion half-life, it may take several days to achieve the steady-
state plasma level. Long half-lives also provide a gradual

pharmacodynamic onset of action, which is often pre-
ferred. Rapid reduction of blood pressure can precipi-
tate renal, cerebral, or coronary ischemia. Avoiding these
complications while minimizing adverse effects typi-
cally calls for low doses of antihypertensive medication
as the initial blood pressure management. Blood pres-
sure titration is then based on the patient’s symptoms,
the blood pressure goal, and the drug therapy being used.
For outpatient therapy, the current guidelines recom-
mend long-acting once-daily agents, if available.!

The current guidelines provide specific drug therapy
recommendations for patients with “compelling indica-
tions” and “comorbid conditions.” If there is no indica-
tion for another type of medication, a diuretic or 3-blocker
is recommended by JNC-VI. The major classes of oral
therapies in the outpatient arena are described below.

THIAZIDE DIURETICS

The thiazide diuretic hydorchlorothiazide can be used
as initial therapy or in combination. The JNC-VI guide-
line recommends that thiazides be considered in
patients who do not respond adequately to an agent
from a different class. The precise antihypertensive
mechanism of thiazides has not been determined. The
onset of hypotensive effect is within the first week, and
the hypotensive action dissipates during the first week
following discontinuation.?? It is generally accepted
that the dose of thiazide diuretics can be adjusted after
4 to 8 weeks.? Most patients (50%-60%) respond to
thiazide diuretics. The dose of 12.5 mg of hydrochloro-
thiazide reduces blood pressure in approximately one
half to two thirds of potential responders. Additional
dosage titration to 25 mg increases the response rate by
an additional 10% to 15%. Further dosage titration pro-
vides minimal blood pressure reduction at the expense
of additional adverse effects.*

o-BLOCKERS

The use of the a-blockers terazosin and doxazosin should
begin with low doses to prevent postural hypotension.
The dosage of a-blockers should be adjusted no more fre-
quently than every 2 weeks with close monitoring of up-
right blood pressure measurement and symptomatic or-
thostasis. The available titration starter pack of doxazosin
contains a 2-week supply of 1-mg tablets, followed by a
2-week supply of 2-mg tablets and, finally, 4-mg tablets.
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Additional dosage doubling with doxazosin can be per-
formed at 2-week intervals to a maximal dose of 16 mg.”°

The starter pack of terazosin differs from the above
description in that it provides a 3-day supply of 1-mg tab-
lets followed by a 2-week supply of 2-mg tablets and then
5-mg tablets. Dosage titration beyond the 5-mg dose can
be made every 2 weeks to a maximum dose of 20 mg.”®

B-BLOCKERS

In dosages of 150 to 450 mg/d, the B-blocker metoprolol
causes systolic blood pressure reductions of 20 mm Hg
within 1 week in healthy patients.'° The initial dose of
atenolol is 50 mg or 25 mg for elderly patients. The full
antihypertensive effect of atenolol at the initial dosage
is seen in 1 to 2 weeks. The maximal antihypertensive
dose of atenolol is 100 mg; higher doses seem to pro-
vide no additional benefit.'"!*

o-/B-BLOCKERS

The use of oral labetolol to lower blood pressure has dem-
onstrated that the onset of action occurs at 20 minutes
and the maximum steady-state blood pressure re-
sponse, with twice-daily dosing, occurs within 1 to 3 days.
The initial dosage of 100 mg twice daily can be titrated
every 2 or 3 days. The adverse effects of nausea and diz-
ziness may be minimized or avoided if dosage titration
occurs at 2- to 4-week intervals."?

ANGIOTENSIN-CONVERTING
ENZYME INHIBITORS

The hypotensive action of inhibiting the angiotensin-
converting enzyme can be abrupt. Single oral doses of enala-
pril may reduce the diastolic and systolic blood pressure
by 15% to 20% after 6 to 8 hours. As the dose is increased
past 10 mg, the duration of blood pressure response tends
to extend, thereby allowing once-daily dosing. The initial
oral dose of enalapril is usually 2.5 to 5 mg daily for hy-
pertension and the usual dosage range is 5 to 40 mg once
daily.'*!> The dosage may be doubled every 1 to 4 weeks
to achieve the desired response.''® Similarly, the dose of
ramipril is recommended to be adjusted from the initial
dose of 1.25 to 2.5 mg once daily to a usual maintenance
dose of 2.5 to 20 mg with adjustments made no more fre-
quently than 2-week intervals.!” Additionally, the initia-
tion of trandolapril is recommended to be 1 or 2 mg and
adjusted no more often than weekly. The usual mainte-
nance dose of trandolapril is 2 to 4 mg.'3"

ANGIOTENSIN II RECEPTOR BLOCKERS

Angiotensin receptor blockers effectively lower blood pres-
sure. Losartan demonstrates antihypertensive effects

within 1 week. In some studies, the maximal effect oc-
curred in 3 to 6 weeks.?® The recommended initial dose
of valsartan is 80 mg daily. Valsartan has a substantial
effect on blood pressure within 2 weeks, with maximal
reduction generally attained after 4 weeks. In patients
who do not achieve the desired response, it may be
advisable to add a diuretic before increasing the dose of
valsartan.?*

CALCIUM CHANNEL BLOCKERS

Historically, short-acting calcium channel blockers have
been used to rapidly reduce blood pressure in patients
with hypertensive crisis. The use of short-acting nifedi-
pine for this purpose is no longer recommended owing
to safety concerns.! However, this use demonstrated nife-
dipine’s rapid onset of action. The long-acting formula-
tions can be expected to provide blood pressure reduc-
tions that can be titrated every 1 to 2 weeks.?** Extended-
release verapamil demonstrates antihypertensive effects
with the first week of therapy and the titration can be
performed on a weekly basis.”>*® The continuous deliv-
ery system for diltiazem usually provides maximal anti-
hypertensive effect after 2 weeks of therapy.**

CENTRALLY ACTING a-AGONISTS

The onset of blood pressure reduction is seen within 30
to 60 minutes after an oral dose of clonidine. Antihyper-
tensive effects last up to 8 to 12 hours. This short dura-
tion requires clonidine to be administered 2 or 3 times a
day for long-term therapy.?*° The availability of the cloni-
dine patch provides continuous delivery in a weekly de-
livery system. Because of slow subcutaneous absorption
from the patch, the therapeutic plasma concentrations
are not achieved for 2 to 3 days following initiation. The
patch dosage can be adjusted after 1 to 2 weeks.**!

As a general rule, any single agent is effective in only
about 50% to 60% of patients with mild to moderate es-
sential hypertension when average doses are used, and
even with higher doses the response rates may only reach
70%.%* Because higher doses lead to more adverse ef-
fects, combination therapy with lower doses of medica-
tions with different mechanisms of action may be con-
sidered.! One problem with hypertensive medication
titration is that abrupt blood pressure reduction may cause
fatigue. Slow titration, as advised by the JNC-VI guide-
lines, will help minimize this complaint, and allow pa-
tients to gently adjust to a lower blood pressure.

BOTTOM LINE

Data exist for adjusting doses of various a-blockers,
B-blockers, angiotensin-converting enzyme inhibitors, cal-
cium channel blockers, and clonidine at intervals of 2 weeks
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or less. However, antihypertensive medication titration at
intervals of 1 to 2 months seems to be appropriate for all
commonly used drug classes. Additionally, gradual titra-
tion of medication may improve tolerability.
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