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VA Pharmacy Benefits M anagement Strategic Healthcare Group
M edical Advisory Panel
Drug Class Review
Alpha; Adrenergic Blockers

This review was adapted from the VISN #12 P & T Review, written and edited by Elaine Furmaga, Pharm.D.

OBJECTIVE

1. Toreview the efficacy, safety, and administration of the currently available a; adrenergic blockers

in the treatment of hypertension (HTN) and symptomatic benign prostatic hyperplasia (BPH).

Generic Name: Doxazosin Prazosin Terazosin
Brand Name: CarduraO MinipressO HytrinO
Manufacturer: Pfizer Pfizer Abbott

various generic

2. To define selection criteria when contracting these agents for the V eterans Health Administration.

PHARMACOLOGYY

A. Hypertension

The a, adrenergic antagonists selectively block postsynaptic a;-adrenergic receptors thereby
decreasing peripheral vascular resistance and lowering arterial blood pressure.

B. Benign Prostatic Hyperplasa

Alpha; receptor blockade in hyperplastic prostatic tissue, prostatic capsule, and bladder neck
decreases smooth muscle tone, thereby decreasing resistance to urinary flow. Two processes
may be responsible for the symptoms associated with BPH. A mechanical obstruction of
hyperplastic prostate tissue as well as a dynamic obstruction resulting from stimulation of
alphareceptors in prostatic tissue (thereby increasing prostatic muscular tension) have been
described.
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INDICATIONS
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The three apha adrenergic blockers are approved by the Food and Drug Administration for the

treatment of HTN.

A. Doxazosin

Doxazosin has an additional approved indication. It isindicated for the treatment of both the
urinary outflow obstruction and obstructive and irritative symptoms associated with BPH.

B. Terazosin

Terazosin has an additional approved indication. It isindicated for the treatment of
symptomatic BPH.

PHARMACOKINETICS"

Both doxazosin and prazosin are extensively metabolized in the liver, with prazosin converted to
active metabolites. Severa active metabolites of doxazosin have been identified with unknown
pharmacoki netic properties. Doxazosin should be used with caution in patients with hepatic failure.
Terazosin undergoes minimal hepatic first-pass metabolism, with ailmost al circulating drug in the
parent form. Other pharmacokinetic properties are described in Table 1.

Tablel. Pharmacokineticsof alpha;-antagonists®

DRUG BIOAVAILABILTY HALF-LIFE PROTEIN PEAK PLASMA
(% oral dose) (hours) BINDING (%) LEVEL (hours)
Doxazosin 65 22 98 2-3
Prazosin 48-68 2-3 92-97 1-3
Terazosin 90 9-12 90-94 1-2

& Adapted from: Hebel SL ed. Drug Facts and Comparisons, St. Louis:Facts and Comparisons Inc.,

1996163j-163q.
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IV.SAFETY AND ADMINISTRATION

A.

Adver se Effects *>°

The alpha adrenergic blockers are generally well-tolerated. Clinical trials evaluating the
comparative efficacy and safety of the alpha adrenergic blockers were similar for all agents
with asimilar incidence of withdrawal. The percent of adverse effects for the three agents
arelisted in Table 2.

Table2. Adverseeffectsassociated with the alpha;-antagonists

ADVERSE EVENT DOXAZOSIN PRAZOSIN TERAZOSIN
(%) (%) (%)
Postural hypotension 0.3-1 * 1.3
Palpitations 2 53 4.3
Nausea 3 49 44
Dyspnea 1 * 31
Nasal congestion no report * 5.9
Blurred vision no report * 16
Dizziness 19 10-20 19.3
Nervousness 2 * 2.3
Paresthesia 1 * 2.9
Somnolence 5 no report 54
Asthenia 1-12 7 113
Drowsiness * 7.6 *
Sexual dysfunction 2 no report <1
Incontinence 1 * no report
Pruritus/rash/sweating 1 * 1
Headache 14 7.8 16.2
Edema 4 * <1
Peripheral edema no report no report 55

Reaction associated with the drug, unknown incidence
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Due to the lack of well-controlled studies in pregnant women, these agents should be avoided
during pregnancy (Category C) unless the use clearly outweighs the risk of potential harm to
the fetus.*

Patients receiving doxazosin, prazosin, or terazosin should be monitored for postural
hypotension and syncope, especialy with the first few doses (referred to as "first-dose"
effect). In order to minimize these symptoms, the initial dose should not exceed 1 mg and
the patient should be instructed to administer the first dose at bedtime (prazosin, terazosin).
Doses should be increased slowly until the desired therapeutic effect is achieved.

Drug-drug interactions have been reported with the a,; adrenergic blockers.***° b-blockers
may enhance hypotension associated with the first-dose of prazosin, although these findings
are controversial. Concomitant administration of verapamil or nifedipine with prazosin may
cause a greater hypotensive effect than with either drug alone. Caution should be used with
concomitant use of terazosin and verapamil due to the possibility of significant hypotension.
Indomethacin may decrease the antihypertensive action of prazosin, possibly viainhibition of
prostaglandin synthesis.

Dosing*
Refer to Table 3.

Table3. Recommended dosesfor the alpha;-antagonists

DRUG RECOMMENDED DOSE DOSING AVAILABILITY
(mg/d) FREQUENCY
(times/d)
Doxazosin 1-16 (HTN) 1 1 mg, 2 mg, 4 mg, 8 mg tablets
1-8 (BPH)
Prazosin 1-20 (HTN) 2-3 1 mg, 2 mg, 5 mg capsules
Terazosin 1-20 (HTN & BPH) 1-2 1 mg, 2 mg, 5mg, 10 mg capsules’

& Tablets no longer available from manufacturer
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V. CLINICAL TRIALS

The a; antagonists are all approved for the treatment of HTN. They have been recognized by the
Fifth Report of the Joint National Committee on the Detection, Evaluation, and Treatment of High
Blood Pressure (INC V) as effective in reducing blood pressure. This class of antihypertensiveis
recommended as alternative or adjunctive therapy if the preferred initial therapy as recommended by
the INC V (diuretics or b-blockers) is contraindicated. The a; antagonists are the agents of choice
in patients with more than one indication (HTN, BPH). They are effective as monotherapy or in
combination with other antihypertensive agents. Efficacy is comparable for the three agents or when
compared to other classes of antihypertensive medications.”

A. Hypertension

Only comparison trials were evaluated for this review.

1.

Doxazosin versus prazosin

Torvik et al.’In atria involving 172 patients, both agents significantly reduced mean
blood pressure when compared to placebo (doxazosin 14.2/10.0 mmHg with p < 0.05,
prazosin 12.0/10.4 mmHg with p < 0.005). Mean daily doseswere 11.3 mg and 13.8
mg for doxazosin and prazosin, respectively. Adverse effects were similar in both
groups.

Fukiyama et al.” A comparative trial of 266 patients receiving doxazosin 0.5 mg - 4
mg once daily doxazosin or prazosin 1.5 mg - 6 mg divided three times daily.
Efficacy was comparable with 39.8% doxazosin patients and 42.7% of prazosin
patients with normalized (< 150/90 mmHg) blood pressure. Efficacy was noted at a
dose of 1.98 mg with doxazosin as compared to 3.82 mg with prazosin. Adverse
effects were similar and occurred in 15.1% patients on doxazosin and 15.9% patients
receiving prazosin. The incidence necessitating therapy withdrawal dueto side
effects were similar (5.6%) in each group.

Doxazosin ver susterazosin

Hayduk et al.® The antihypertensive efficacy of doxazosin and terazosin given once
daily was compared in 55 patients with mild to moderate hypertension. Mean dose of
doxazosin 2.4 mg once-daily and terazosin 5.6 mg once-daily provided standing
blood pressure reduction of 16.8/16.3 mmHg and 12.2/15.4 mmHg, respectively.
Sixty-five percent doxazosin patients and 57% terazosin patients achieved normalized
blood pressure (diastolic < 90 mmHg). Most side effects were mild to moderate and
were either transient or tolerated with continued treatment (30% doxazosin, 39%
terazosin).
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Prazosin versusterazosin

Deger G." Twice-daily prazosin was compared to once-daily terazosin in 174
patients with mild to moderate HTN. Standing systolic blood pressure (SBP)
decreased 9.4 mmHg and 8.4 mmHg while diastolic blood pressure (DBP) decreased
8.3 mmHg and 6.1 mmHg from baseline with terazosin and prazosin treatment
patients, respectively. Doses ranged from 2 mg to 20 mg for each prescription with
the majority of patients receiving 20 mg in each group.

Benign Prostatic Hyperplasa

Doxazosin and terazosin are indicated for the symptomatic treatment of BPH. Thisform of
treatment is prescribed in patients who have symptoms that do not require surgery, or in
patients who are poor surgical candidates. All three a; antagonists discussed in this review
have been studied for their effects on bladder outlet obstruction.

Alterationsin SBP and DBP appear to be selective in normotensive compared to
hypertensive patients receiving a; adrenergic antagonists for the treatment of symptomatic
BPH. SBP was reduced by 4 mmHg and 18 mmHg in normotensive and hypertensive
patients, respectively treated with terazosin.® A blood pressure reduction of 5/4 mmHg and
19/210 mmHg was seen in normotensive and hypertensive patients, respectively treated with
doxazosin. ™

1.

Doxazosin

Chapple et al.”® Data of 122 patients with symptomatic BPH compared doxazosin 2
mg to 4 mg daily to placebo over 12 weeks. Treatment with doxazosin significantly
increased mean urinary flow rates as compared to placebo (p=0.04). Significant
improvement in hesitancy (p=0.003), impaired urinary stream (p=0.019), nocturia
(p=0.017), and urgency (p=0.041) were seen compared to placebo as evaluated by
guestionnaire at the end of the study. The most frequent adverse effects were
dizziness and headache which were reported in 8 and 6 events, respectively of 44
events reported in 25 patients. Drug discontinuation was thought to be related to
doxazosin in one patient.

Holme et al.* Efficacy of doxazosin 4 mg daily in the trestment of symptomatic

BPH was assessed at 9 and 29 weeks in 100 and 75 patients enrolled versus placebo,
respectively. At 29 weeks the doxazosin group (n=41) demonstrated a significant
improvement over placebo (n=34) in obstructive and irritative symptoms (both p <
0.01). Daytime frequency was significantly reduced compared to placebo (p < 0.01).
A dight but significant improvement in maximum urinary flow rate was seenin
patients treated with doxazosin (p < 0.05). Patient adverse events and tolerability
were similar between the two groups.
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Terazosin

Lepor et al.” Results of amulti center randomized double-blind placebo-controlled
trial were reported in 237 patients receiving terazosin 2 mg, 5 mg, or 10 mg or
placebo for 12 weeks. Peak and mean urinary flow rates and symptom scores were
measured. Patients receiving terazosin 5 mg or 10 mg showed a significantly greater
decrease in irritative and total symptom scores as compared to placebo. A
statistically significant decrease in obstructive symptom score was also seen in the 10
mg treatment group. Patients receiving terazosin 10 mg exhibited a significantly
greater increase in peak and mean urinary flow rates (p=0.009 and p=0.005,
respectively). The improvements in these parameters appeared to be dose-rel ated.
Asthenia and dizziness were observed more frequently than placebo but were not
statistically significant. Postural hypotension was increased compared to placebo at a
statistical significance of p < 0.05 in the 5 mg treatment group.

Fabriciuset al.”® A 12 week randomized double-blind trial was conducted comparing
terazosin 10 mg to placebo in 30 patients who initially responded to a 24 week single-
blind treatment period following a4 week placebo lead-in. Significant improvements
in peak urine flow rates were seen in the treatment group compared to placebo (p <
0.05). Significant improvementsin obstructive and irritative symptom scores were
maintained during the double-blind phase. Twelve patients were evaluated for 2
years on terazosin 5 mg. Nine patients showed continued improvement in
symptomatic BPH. Two of the 12 patients who were non-compliant with treatment
underwent transurethral resection of the prostate and another dropped from the study.
The most common side effects noted in the single-blind portion of the study were
headache (10%), asthenia (5%), hypotension (3%), and dysuria (3%). Dose reduction
or discontinuation due to side effects were not necessary.

Prazosin

Although not FDA approved for the treatment of symptomatic BPH, prazosin has
been studied for the management of symptoms associated with this condition with
favorable results.

Hedlund et al.™ A double-blind crossover study of 20 men with benign prostatic
obstruction showed a significant improvement in obstructive symptoms (p < 0.05) on
prazosin 4 mg daily. Maximum and average flow rates also significantly improved (p
<0.01). Dizzinesswas noted in 1 patient treated with prazosin.

Kirby et al.”® Results of 55 patients with prostatic obstruction who participated in a
double-blind placebo-controlled parallel study of prazosin showed a significant
increase in mean maximum flow rates (p < 0.005). Patients on prazosin experienced
adtatigtically significant decrease in urinary frequency compared to placebo (p <
0.01) as measured by patient voiding diary. Side effects were similar with prazosin 2
mg twice daily versus placebo.
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4, Doxazosin versusterazosin

Kaplan SA et al.” Doxazosin and terazosin were evaluated in 43 men with
Ssymptomatic prostatism. Patients were randomized to either terazosin 5 mg every
morning (QAM), terazosin 5 mg every evening (QPM), doxazosin 4 mg QAM, or
doxazosin 4 mg QPM in this open-label, parallel, pilot study. Mean peak uroflow
rate significantly increased by 3.0, 3.1, 2.8, and 3.1 ml/second in the terazosin 5 mg
QAM, terazosn 5 mg QPM, doxazosin 4 mg QAM, and doxazosin 4 mg QPM
groups, respectively when compared to baseline (p < 0.05). Mean decreasein
Boyarsky symptom scores were similar and were significant when compared to
baseline for all treatment groups (p < 0.05). Eight patients were removed from the
study due to adverse effects. Eighty-seven percent of these adverse events occurred
in patients who received the medication in the morning and 13% in those who took
the medication in the evening. The difference in occurrence of adverse eventsin the
morning versus the evening groups was statistically significant ( p< 0.05).

Additional Properties™**%

Many hypertensive patients have concomitant hyperlipidemiawhich can increase coronary
heart disease (CHD) risk. Some antihypertensive agents have been associated with adverse
effects on the lipid profile. On the other hand, favorable trends in mean serum total
cholesterol, high-density and low-density lipoprotein cholesterol, and triglyceride levels have
been seen in patients receiving the a; adrenergic antagonists. Trials have varied in percent
change and statistical significance. The clinical significance of these effects on the lipid
profile and decreasing the risk of CHD is unknown at thistime.
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VI. CONCLUSIONS

A. Efficacy/Outcomes
All available a; adrenergic blockers are effective for the management of essential HTN

Doxazosin and terazosin are approved for the management of symptomatic BPH, and
both are efficacious for thisindication

Due to the limited number of comparative trials, equivalent effective doses are difficult to
determine

B. Safety/Administration

Adverse effects may be more prevalent upon initiation of therapy due to the potential for
postural hypotension or "first-dose" syncope

“First-dose” syncope is a dose-related phenomenon which can be reduced by initiating
therapy with the lowest possible dose

Although the pharmacokinetic profiles of the available agents differ, which alters their
safety and administration , they are all generally well-tolerated

A longer elimination half-life alows for once daily dosing which may enhance
compliance

D. Pharmacy Factor VA Population

Scored tablets may be split to decrease the cost, although the patient's ability to split these
tablets would need to be assessed on an individual basis, and cannot be assumed for the
entire VA population

The cost of switching patients to another drug in the class (additional clinic visits) needs
to be taken into consideration especially since there is not sufficient literature for
recommendations on a dosage conversion

The manufacturer can only recommend that patients be started at the lowest possible dose
and re-titrated to avoid possible first-dose syncope

E. Cost

Of the three a; adrenergic antagonists, prazosin is significantly less expensive dueto its
availability as a generic product
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VII. RECOMMENDATIONS

1. Prazosin should be included on the Veterans Health Administration National Drug
Formulary, due to the cost savings associated with its generic availability. The
availability of other agents generically must also be taken into consideration.

2. A long-acting agent should aso be available, and the decision should be based on the
efficacy, outcomes, safety and administration (including pharmacokinetics) of the
available agents.

3. The availability of starter packs for re-titration needs to be considered since thereis
not sufficient literature for recommendations on a dosage conversion.
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