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Alpha blockers

The term alpha blockers covers a range of drugs, but for the purposes of this
section it is primarily used to describe the selective alpha blockers that are
mainly used for managing hypertension and benign prostatic hyperplasia.
Other drugs that have alpha-blocking actions are covered elsewhere in this
publication. The selective and non-selective alpha blockers are categorised
and listed in ‘Table 4.1’, below.

The principal interactions of the alpha blockers are those relating to
enhanced hypotensive effects. Early after the introduction of the selective
alpha blockers it was discovered that, in some individuals, they can cause a
rapid reduction in blood pressure on starting treatment (also called the ‘first-
dose effect’ or ‘first-dose hypotension’). The risk of this might be higher in
patients already taking other antihypertensive drugs. A similar hypotensive
effect can occur when the dose of the alpha blocker is increased, or if
treatment is interrupted for a few days and then re-introduced.

The first-dose effect has been minimised by starting with a very low dose
of the alpha blocker, and then escalating the dose slowly over a couple of
weeks. Some manufacturers recommend giving the first dose on retiring to
bed, or if not, avoiding tasks that are potentially hazardous if syncope occurs
(such as driving) for the first 12 hours. If symptoms such as dizziness,
fatigue, or sweating develop, patients should be warned to lie down, and to
remain lying flat until they abate completely.

It is unclear whether there are any real differences between the alpha
blockers in their propensity to cause this first-dose effect. However, tamsu-
losin is reported to have some selectivity for the alpha receptor 1A subtype,
which are found mostly in the prostate and so have less effect on blood
pressure: an initial titration of the dose is therefore not considered to be
necessary. Nevertheless, it would be prudent to exercise caution with all the
drugs in this class.

Other alpha blockers are also used to increase urinary flow-rate and
improve obstructive symptoms in benign prostatic hyperplasia. In this setting,
their effects on blood pressure are more of an adverse effect, and their
additive hypotensive effect with other antihypertensives might not be bene-
ficial.

Some alpha blockers (e.g. alfuzosin, doxazosin, silodosin, tamsulosin) are
in part metabolised by the cytochrome P450 isoenzyme system, particularly
by CYP3A4, and therefore potent CYP3A4 inhibitors might increase their

exposure, see ‘Alpha blockers + Ketoconazole and other CYP3A4 inhi-
bitors’, p.93. Some alpha blockers form conjugates and the potential for
interactions with drugs that inhibit glucuronidation has been noted for
silodosin, see ‘Alpha blockers + Miscellaneous’, p.94.

Drowsiness or increased somnolence has been reported as an adverse effect
of many alpha blockers. However, with the exception of indoramin (see
‘Alcohol + Alpha blockers’, p.53), there appear to be no reports of alpha
blocker interactions associated with additive CNS depressant effects. This is
probably because sedation occurs more frequently with indoramin than with
other alpha blockers and is one of its commonest adverse effects.

Table 4.1 Alpha blockers

Drug Principal indications

Selective alpha1 blockers (Alpha blockers)

Alfuzosin BPH
Bunazosin Hypertension
Doxazosin BPH; Hypertension
Indoramin BPH; Hypertension; Migraine
Prazosin BPH; Heart failure; Hypertension;

Raynaud’s syndrome
Silodosin BPH
Tamsulosin BPH
Terazosin BPH; Hypertension

Other drugs with alpha-blocking actions

Moxisylyte Peripheral vascular disease; Erectile
dysfunction

Phenoxybenzamine Hypertensive episodes in
phaeochromocytoma

Tolazoline Peripheral vascular disease;
Pulmonary hypertension

Phentolamine Erectile dysfunction; Hypertensive
episodes in phaeochromocytoma

Urapidil Hypertension
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Alpha blockers + ACE inhibitors or Angiotensin II
receptor antagonists

The first-dose effect seen with alpha blockers (particularly alfuzosin,
prazosin, and terazosin) is likely to be potentiated by ACE inhibitors and
probably angiotensin II receptor antagonists. There is no pharmacoki-
netic interaction between doxazosin and enalapril, and the hypotensive
effects appear to be additive. In one small study tamsulosin did not have
any clinically relevant effects on blood pressure that was already well
controlled by enalapril.

Clinical evidence

(a) Bunazosin

A patient taking enalapril developed severe first-dose hypotension after being given
bunazosin, resulting in this interaction being further studied in 6 healthy subjects.
When enalapril 10 mg or bunazosin 2 mg was given, the mean blood pressure over
6 hours was reduced by 9.5/6.7 mmHg. When bunazosin was given one hour after
enalapril the blood pressure fell by 27/28 mmHg. Blood pressure still fell (by
19/22 mmHg) even when the dose of enalapril was reduced to 2.5 mg.1

(b) Doxazosin

In a study in 12 healthy normotensive subjects given either enalapril 10 mg daily or
doxazosin 1 mg daily, the pharmacokinetics of both drugs were not affected during
steady-state administration of the second drug. The antihypertensive effects of the
drugs in normotensive subjects were additive.2 For comment that doxazosin appeared
to have less effect on blood pressure in patients with BPH receiving ACE inhibitors
than in those taking beta blockers or diuretics, see ‘Alpha blockers + Beta blockers’,
below.

(c) Tamsulosin

In a placebo-controlled study in 6 hypertensive men with blood pressure well
controlled by enalapril, the addition of tamsulosin 400 micrograms daily for
7 days, then 800 micrograms daily for a further 7 days, had no clinically relevant
effects on blood pressure (assessed after 6 and 14 days of tamsulosin). In addition, no
first-dose hypotensive effect was seen on the day tamsulosin was started, or on the day
the tamsulosin dose was increased.3

(d) Terazosin

Retrospective analysis of a large multinational study in patients with BPH given
terazosin 5 or 10 mg daily found that terazosin only affected the blood pressure of
patients taking ACE inhibitors (enalapril, lisinopril, or perindopril) if the blood
pressure was uncontrolled. No change in blood pressure was seen in those with normal
blood pressure (i.e. those without hypertension and those with hypertension controlled
by ACE inhibitors). The most common adverse effect in the 10-week terazosin phase
was dizziness, and the incidence of this appeared to be lower in those taking
antihypertensives (13 to 16%) than in those not taking antihypertensives (21 to
25%).4 Similarly, another, subsequent retrospective analysis found that terazosin did
not affect the blood pressure of hypertensive men whose blood pressure was controlled
with an ACE inhibitor.5 However, the UK manufacturer of terazosin notes that the
incidence of dizziness in patients taking terazosin was higher when they were also
receiving an ACE inhibitor.6

Mechanism

The first-dose effect of alpha blockers (see ‘Alpha blockers’, p.89) might be poten-
tiated by ACE inhibitors. Tamsulosin possibly has less effect on blood pressure since it
has some selectivity for alpha receptors in the prostate.

Importance and management

Direct information about the interaction between alpha blockers and ACE inhibitors is
limited, but what is known is in line with the way alpha blockers interact with other
antihypertensive drugs. Acute hypotension (dizziness, fainting) sometimes occurs
unpredictably with the first dose of some alpha blockers, particularly, alfuzosin,
prazosin, and terazosin; but there is insufficient evidence to suggest that the alpha
blockers differ in their propensity to cause this effect. Note that the acute hypotensive
reaction appears to be short-lived.

When starting an alpha blocker it is often recommended that those already taking an
antihypertensive should have their dose reduced to a maintenance level, while
initiating the alpha blocker at a low dose, with the first dose taken just before going
to bed. Patients should also be warned about the possibility of postural hypotension
and how to manage it (i.e. lay down, raise the legs, and, when recovered, get up
slowly). Similarly, when adding an antihypertensive to an alpha blocker, it might be
prudent to decrease the dose of the alpha blocker and re-titrate as necessary.

There is limited evidence that tamsulosin and possibly terazosin might not cause an
additional hypotensive effect when given in the longer term in patients with BPH who
have hypertension already well controlled with ACE inhibitors. Nevertheless, caution
should be exercised in this situation, and a dose reduction of the ACE inhibitor might
be required.

Angiotensin II receptor antagonists would be expected to interact in the same
way as ACE inhibitors. Some manufacturers of angiotensin II receptor antagonists

state that enhanced hypotensive effects can occur with other antihypertensive drugs,
but alpha blockers do not appear to be specifically mentioned.
1. Baba T, Tomiyama T, Takebe K. Enhancement by an ACE inhibitor of first-dose hypotension caused by an

alpha1-blocker. N Engl J Med (1990) 322, 1237.
2. Bainbridge AD, Meredith PA, Elliott HL. A clinical pharmacological assessment of doxazosin and

enalapril in combination. Br J Clin Pharmacol (1993) 36, 599–602.
3. Lowe FC. Coadministration of tamsulosin and three antihypertensive agents in patients with benign

prostatic hyperplasia: pharmacodynamic effect. Clin Ther (1997) 19, 730–42.
4. Kirby RS. Terazosin in benign prostatic hyperplasia: effects on blood pressure in normotensive and

hypertensive men. Br J Urol (1998) 82, 373–9.
5. Lowe F, Olson PJ, Padley RJ. Effects of terazosin therapy on blood pressure in men with benign prostatic

hyperplasia concurrently treated with other antihypertensive medications. Urology (1999) 54, 81–5.
6. Hytrin (Terazosin monohydrochloride dihydrate). Amdipharm Mercury Company Ltd. UK Summary of

product characteristics, June 2009.

Alpha blockers + Aspirin or NSAIDs

Indometacin reduces the blood pressure lowering effects of prazosin in
some individuals. However, indometacin does not appear to interact
adversely with other alpha blockers.

Clinical evidence

(a) Doxazosin

The UK manufacturer of doxazosin states that it has been given without any evidence
of adverse interaction to patients taking NSAIDs.1

(b) Prazosin

A study in 9 healthy subjects found that indometacin 50 mg twice daily for 3 days
had no statistically significant effect on the hypotensive effect of a single 5-mg dose of
prazosin. However, in 4 subjects it was noted that the maximum fall in the mean
standing blood pressure due to prazosin was 20 mmHg less when they were taking
indometacin. Three of these 4 felt faint when given prazosin alone, but not while they
were also taking indometacin.2 The manufacturer states that prazosin has, in clinical
experience, been given with indometacin (and also aspirin and phenylbutazone)
without any adverse interaction.3

(c) Terazosin

The UK manufacturer of terazosin states that no adverse interactions have been
reported between terazosin and analgesics/anti-inflammatories.4

Mechanism

Not established. It seems probable that indometacin inhibits the production of
hypotensive prostaglandins by the kidney, resulting in an increase in blood pressure
in some cases and reducing the hypotensive effect of prazosin.

Importance and management

Information about the interactions between alpha blockers and NSAIDs or aspirin
appears to be limited, but the general picture suggests that no interaction of clinical
importance occurs. A possible exception is the use of indometacin with prazosin,
which is consistent with the way indometacin reduces the effects of many other
different antihypertensives (e.g. see ‘ACE inhibitors + NSAIDs’, p.38, and ‘Beta
blockers + Aspirin or NSAIDs’, p.1003). This interaction apparently does not affect
every patient. If indometacin is added to established treatment with prazosin, be alert
for a reduced antihypertensive response. It is not known exactly what happens in
patients taking both drugs long-term, but note that with other interactions between
antihypertensives and NSAIDs the effects seem to be modest.
1. Cardura XL (Doxazosin mesilate). Pfizer Ltd. UK Summary of product characteristics, August 2012.
2. Rubin P, Jackson G, Blaschke T. Studies on the clinical pharmacology of prazosin. II: The influence of

indomethacin and of propranolol on the action and disposition of prazosin. Br J Clin Pharmacol (1980) 10,
33–9.

3. Hypovase (Prazosin hydrochloride). Pfizer Ltd. UK Summary of product characteristics, June 2009.
4. Hytrin (Terazosin monohydrochloride dihydrate). Amdipharm Mercury Company Ltd. UK Summary of

product characteristics, June 2009.

Alpha blockers + Beta blockers

The risk of first-dose hypotension with prazosin is higher if the patient is
already taking a beta blocker. This is also likely to be true of other alpha
blockers, particularly alfuzosin and terazosin. Alpha blockers and beta
blockers can be given together for additional lowering of blood pressure
in patients with hypertension, and studies with patients taking beta
blockers suggest that silodosin or tamsulosin can be used concurrently
without adverse effects on blood pressure.

Clinical evidence

(a) Alfuzosin

In a single-dose study in 8 healthy subjects no pharmacokinetic interaction occurred
when alfuzosin 2.5 mg was given with atenolol 100 mg.1 However, the manufacturer
reports that, in a similar study, atenolol increased the maximum plasma concentration
and AUC of alfuzosin by 28% and 21%, respectively, and alfuzosin increased atenolol
concentrations by 26% and 14%, respectively. There were also significant reductions
in mean blood pressure and heart rate,2 but these were not quantified.
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(b) Doxazosin

A study involving 2 363 patients, with hypertension controlled with a single anti-
hypertensive drug, investigated the effects of adding doxazosin for BPH. The dose of
doxazosin was increased gradually to 4 mg daily and then the patients were monitored
for 14 weeks. The addition of doxazosin was found to be well tolerated, and adverse
effects mainly occurred early after the onset of treatment or in patients with lower
systolic and diastolic blood pressure. However, the antihypertensive effect was more
marked in patients taking beta blockers or diuretics than in patients taking ACE
inhibitors or calcium-channel blockers.3 The UK and US manufacturers of doxazosin
state that no adverse drug interaction has been observed between doxazosin and beta
blockers,4,5 although they do note that the most common adverse reactions associated
with doxazosin are of a postural hypotension type.4

(c) Prazosin

A marked hypotensive reaction (dizziness, pallor, sweating) occurred in 3 out of 6
hypertensive patients taking alprenolol 400 mg twice daily when they were given the
first 500-microgram dose of prazosin. In all 6 patients the reduction in blood pressure
was greater after the first prazosin dose than after 2 weeks of treatment with prazosin
500 micrograms three times daily with no beta blocker (mean reduction 22/11 mmHg
compared with 4/4 mmHg). A further 3 patients already taking prazosin
500 micrograms three times daily had no unusual decrease in blood pressure when
they were given a 200-mg dose of alprenolol.6 The severity and the duration of the
first-dose effect of prazosin were also found to be increased in healthy subjects given a
single dose of propranolol.7

Two studies have shown that the pharmacokinetics of prazosin are not affected by
either alprenolol6 or propranolol.8

(d) Silodosin

In a crossover study, 24 healthy subjects were given either a single 8-mg dose of
silodosin, or placebo, with a single 50-mg dose of metoprolol. There was no clinically
relevant effect on orthostatic blood pressure or heart rate on concurrent use.9

(e) Tamsulosin

In a placebo-controlled study in 8 men with hypertension well controlled by atenolol,
the addition of tamsulosin 400 micrograms daily for 7 days, then 800 micrograms
daily for a further 7 days, had no clinically relevant effect on blood pressure (assessed
after 6 and 14 days of tamsulosin). No hypotension was seen with the first dose of
tamsulosin or when the dose of tamsulosin was increased.10

(f) Terazosin

Retrospective analysis of a large multinational study, in patients with BPH given
terazosin 5 or 10 mg daily, found that terazosin only affected the blood pressure of
patients taking beta blockers (atenolol, labetalol, metoprolol, sotalol, and timolol) if
the blood pressure was uncontrolled. No change in blood pressure was seen in those
with normal blood pressure (i.e. those without hypertension and those with hyper-
tension controlled by beta blockers). The most common adverse effect in the 10-week
terazosin phase was dizziness, and the incidence of this appeared to be lower in those
taking antihypertensives (13 to 16%) than in those not taking antihypertensives (21 to
25%).11 Another retrospective analysis similarly found a statistically significant
decrease in both systolic and diastolic blood pressure when patients with hypertension
controlled by a beta blocker were given terazosin for BPH.12

Mechanism

The normal cardiovascular response (a compensatory increase in cardiac output and
heart rate) that should follow the first-dose hypotensive reaction to alpha blockers is
apparently compromised by the presence of a beta blocker. The problem is usually
only short lasting because some physiological compensation occurs within hours
or days, and this allows the blood pressure to be lowered without falling precipitously.
Tamsulosin possibly has less effect on blood pressure because it has some selectivity
for alpha receptors in the prostate.

Importance and management

The interaction between the alpha blockers and the beta blockers is established. Some
patients experience acute postural hypotension, tachycardia, and palpitations when
they begin to take prazosin or other alpha blockers. A few patients even collapse in a
sudden faint within 30 to 90 minutes, and this can be exacerbated if they are already
taking a beta blocker. The evidence seems to suggest that this is greater with alfuzosin
and terazosin, but it is unclear whether there are any real differences between the alpha
blockers in their propensity to cause these effects.

In general, when starting an alpha blocker it is recommended that those already
taking a beta blocker should have their dose of the beta blocker reduced to a
maintenance dose and begin with a low dose of the alpha blocker, with the first
dose taken just before going to bed. They should also be warned about the possibility
of postural hypotension and how to manage it (i.e. lay down, raise the legs, and, when
recovered, get up slowly). Similarly, when adding a beta blocker to an alpha blocker, it
might be prudent to decrease the dose of the alpha blocker and re-titrate as necessary.
There is limited evidence that tamsulosin and possibly terazosin might not cause an
additional hypotensive effect when taken long term by patients with BPH who have
hypertension already well controlled with beta blockers. Nevertheless, caution should
be exercised in this situation, and a dose reduction of the beta blocker might still be
required.
1. Bianchetti G, Padovani P, Coupez JM, Guinebault P, Hermanns P, Coupez-Lopinot R, Guillet P, Thénot JP,

Morselli PL. Pharmacokinetic interactions between hydrochlorothiazide, atenolol, and alfuzosin: a new
antihypertensive drug. Acta Pharmacol Toxicol (Copenh) (1986) 59 (Suppl 5), 197.

2. Uroxatral (Alfuzosin hydrochloride extended-release tablets). Sanofi-Aventis US LLC. US Prescribing
information, October 2011.

3.Martell N, Luque M, on behalf of the HT-BPH Group. Doxazosin added to single-drug therapy in
hypertensive patients with benign prostatic hypertrophy. J Clin Hypertens (2001) 3, 218–23.

4. Cardura XL (Doxazosin mesilate). Pfizer Ltd. UK Summary of product characteristics, August 2012.
5. Cardura (Doxazosin mesylate). Pfizer Inc. US Prescribing information, November 2013.
6. Seideman P, Grahnén A, Haglund K, Lindström B, von Bahr C. Prazosin first dose phenomenon during

combined treatment with a b-adrenoceptor in hypertensive patients. Br J Clin Pharmacol (1982) 13, 865–
70.

7. Elliott HL, McLean K, Sumner DJ, Meredith PA, Reid JL. Immediate cardiovascular reponses to oral
prazosin—effects of concurrent b-blockers. Clin Pharmacol Ther (1981) 29, 303–9.

8. Rubin P, Jackson G, Blaschke T. Studies on the clinical pharmacology of prazosin. II: The influence of
indomethacin and of propranolol on the action and the disposition of prazosin. Br J Clin Pharmacol (1980)
10, 33–9.

9. Vargas R, Olsen S, Thomas H, Dahl NV. Pharmacodynamic interaction of the unique alpha-1A-adreno-
ceptor antagonist silodosin and the antihypertensive agent metoprolol. Clin Pharmacol Ther (2010) 87,
S14.

10. Lowe FC. Coadministration of tamsulosin and three antihypertensive agents in patients with benign
prostatic hyperplasia: pharmacodynamic effect. Clin Ther (1997) 19, 730–42.

11. Kirby RS. Terazosin in benign prostatic hyperplasia: effects on blood pressure in normotensive and
hypertensive men. Br J Urol (1998) 82, 373–9.

12. Lowe F, Olson PJ, Padley RJ. Effects of terazosin therapy on blood pressure in men with benign prostatic
hyperplasia concurrently treated with other antihypertensive medications. Urology (1999) 54, 81–5.

Alpha blockers + Calcium-channel blockers

Alpha blockers and calcium-channel blockers can be given together for
additional blood pressure lowering in patients with hypertension. Blood
pressure might decrease sharply when calcium-channel blockers are first
given to patients already taking alpha blockers (particularly prazosin
and terazosin), and vice versa. In a small study, tamsulosin did not have
any clinically relevant effects on blood pressure well controlled by nife-
dipine. Verapamil might increase the exposure to prazosin and terazosin,
and might also increase the adverse effects related to tamsulosin. The
concurrent use of diltiazem and alfuzosin can increase the concentrations
of both drugs.

Clinical evidence

(a) Alfuzosin

The US manufacturer of alfuzosin notes that when diltiazem 240 mg daily was given
with alfuzosin 2.5 mg three times daily, the maximum serum concentrations and AUC
of alfuzosin were increased by 50% and 30%, respectively, and the maximum serum
concentrations and AUC of diltiazem were increased by 40%. However, no changes in
blood pressure were seen.1

(b) Doxazosin

In a study, 6 normotensive subjects were given nifedipine 20 mg twice daily for
20 days with doxazosin 2 mg daily for the last 10 days. Although there was a
tendency for first-dose hypotension, no serious adverse events or postural symptoms
were seen. The same results were noted in 6 other normotensive subjects given the
drugs in the opposite order, and no pharmacokinetic interactions were found.2

In a study in healthy subjects given doxazosin 2 mg daily, alone or with extended-
release nifedipine 20 mg twice daily, the AUC and maximum plasma concentration of
nifedipine were increased by 13% and 23%, respectively; and the AUC and maximum
plasma concentration of doxazosin were decreased by 17% and 14%, respectively. As
would be expected, blood pressures were lower when both drugs were given.3

For comment that doxazosin appeared to have less effect on blood pressure in
patients with BPH receiving calcium-channel blockers than in those taking beta
blockers or diuretics, see ‘Alpha blockers + Beta blockers’, p.90.

(c) Prazosin

1. Nifedipine. In a placebo-controlled, crossover study, 12 subjects with hypertension
were given nifedipine 20 mg and prazosin 2 mg, separated by one hour. The combi-
nation of the two drugs reduced blood pressure more than either drug alone, although
the effects of prazosin were delayed when it was given after nifedipine.4 Another study
similarly found that prazosin, given 2 hours before nifedipine, caused an enhanced
hypotensive effect.5

Two patients with severe hypertension given prazosin 4 or 5 mg experienced a
sharp decrease in blood pressure shortly after being given nifedipine sublingually. One
of them complained of dizziness and had a reduction in standing blood pressure from
232/124 mmHg to 88/48 mmHg about 20 minutes after taking nifedipine 10 mg.
However, in a further 8 patients with hypertension taking prazosin, the reduction in
blood pressure 20 minutes after the addition of sublingual nifedipine was smaller
(mean reduction of 25/12 mmHg when lying and 24/17 mmHg when standing).6 It is
not clear what contribution prazosin had to the effect seen with sublingual nifedipine,
because the experiment was not repeated using a prazosin placebo, but blood pressure
in these patients had earlier remained unchanged one hour after taking prazosin alone.
It should also be noted that sublingual nifedipine alone can cause a dangerous drop in
blood pressure.

2. Verapamil. A study in 8 normotensive subjects given a single 1-mg dose of prazosin
found that the peak serum prazosin concentrations were increased by 85% (from
5.2 nanograms/mL to 9.6 nanograms/mL) and the prazosin AUC was increased by
62% when it was given with a single 160-mg dose of verapamil. The standing blood
pressure 4 hours after dosing was unchanged after verapamil alone, but fell from
114/82 mmHg to 99/73 mmHg with prazosin alone, and was further reduced to
89/68 mmHg when both drugs were given together.7 A similar pharmacokinetic
interaction was noted in another study in hypertensive patients.8 In this study, the
first 1-mg dose of prazosin alone caused a 23 mmHg fall in standing systolic blood
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pressure, and half of the patients (3 of 6) experienced symptomatic postural hypo-
tension. A similar reduction in blood pressure occurred when the first 1-mg dose of
prazosin was given to 6 patients who had been taking verapamil for 5 days: 2 patients
experienced symptomatic postural hypotension.8

(d) Tamsulosin

1. Nifedipine. In a placebo-controlled study in 8 men with hypertension well con-
trolled by nifedipine, the addition of tamsulosin 400 micrograms daily for 7 days, then
800 micrograms daily for a further 7 days, had no clinically relevant effect on blood
pressure (assessed after 6 and 14 days of tamsulosin). In addition, no first-dose
hypotension was seen on the first day of tamsulosin, or when the tamsulosin dose
was increased.9

2. Verapamil. A study into the safety of tamsulosin, with particular regard to the use of
other medications, found that the concurrent use of verapamil increased the risk of
adverse events related to tamsulosin 3-fold. The use of other calcium-channel blockers
(not specified) did not appear to increase adverse effects, although there was a trend
towards an increase.10

(e) Terazosin

1. Dihydropyridine calcium-channel blockers. Retrospective analysis of a large multi-
national study, in patients with BPH given terazosin 5 or 10 mg daily, found that
terazosin only affected the blood pressure of patients taking calcium-channel blockers
(amlodipine, felodipine, flunarizine, isradipine, and nifedipine) if the blood pres-
sure was uncontrolled. No change in blood pressure was seen in those with normal
blood pressure (i.e. those without hypertension and those with hypertension controlled
by calcium-channel blockers). The most common adverse effect in the 10-week
terazosin phase was dizziness, and the incidence of this appeared to be lower in
those taking antihypertensives (13 to 16%) than in those not taking antihypertensives
(21 to 25%).11 Similarly, another subsequent retrospective analysis found that terazo-
sin did not affect the blood pressure of hypertensive men whose blood pressure was
controlled with a calcium-channel blocker.12

2. Verapamil. When verapamil 120 mg twice daily was given to 12 patients with
hypertension taking terazosin 5 mg daily, the maximum plasma concentrations and the
AUC of terazosin were increased by about 25%. In contrast, in another 12 patients
taking verapamil 120 mg twice daily, the addition of terazosin (1 mg increased to
5 mg daily) did not affect verapamil pharmacokinetics.13 Both groups of patients had a
statistically significant reduction in standing blood pressure when they first started
taking both drugs. Symptomatic orthostatic hypotension (which lessened within about
3 weeks) occurred in 4 patients when verapamil was first added to terazosin, and in 2
patients when terazosin was first added to verapamil.13

Mechanism

Not fully understood. It would seem that the vasodilatory effects of the alpha blockers
and the calcium-channel blockers can be additive or synergistic, particularly after the
first dose.2,5,14 Tamsulosin possibly has less effect on blood pressure because it has
some selectivity for alpha receptors in the prostate. It has been suggested that the
interaction between tamsulosin and verapamil occurs because verapamil has alpha
antagonist effects,10 but as tamsulosin is, in part, metabolised by CYP3A4,15 which
verapamil moderately inhibits, there might be a pharmacokinetic component to the
interaction.

The reduction in blood pressure seen with prazosin or terazosin and verapamil
might, in part, result from a pharmacokinetic interaction, involving reduced hepatic
metabolism, although the exact mechanism is not certain.7,13,14 The pharmacokinetic
interaction between alfuzosin and diltiazem appears to occur because diltiazem is a
moderate inhibitor of CYP3A4, which is the principal enzyme involved in the hepatic
metabolism of alfuzosin.1

Importance and management

The interaction between calcium-channel blockers and alpha blockers would appear to
be established and of clinical importance, although the documentation is limited.
Marked additive hypotensive effects can occur when concurrent use is first started, and
the effects might be increased if a pharmacokinetic interaction also occurs (for
example with alfuzosin and diltiazem, and prazosin or terazosin with verapamil).
When starting an alpha blocker it is recommended that patients already taking a
calcium-channel blocker should have their dose of calcium-channel blocker reduced
and begin with a low-dose of alpha blocker, with the first dose taken just before going
to bed. Caution should also be taken when calcium-channel blockers are added to
established treatment with an alpha blocker. Patients should be warned about the
possibilities of exaggerated hypotension, and told what to do if they feel faint and
dizzy (i.e. lay down, raise the legs, and, when recovered, get up slowly). There is
limited evidence that tamsulosin and possibly terazosin might not cause an additional
hypotensive effect when taken longer term in patients with BPH who have hyper-
tension already well controlled with calcium-channel blockers. Nevertheless, caution
should be exercised in this situation, and a dose reduction of the calcium-channel
blocker might be required. It seems likely that any pharmacokinetic interaction will be
accounted for by this dose titration. However, in some situations the pharmacokinetic
interactions of tamsulosin with moderate CYP3A4 inhibitors such as diltiazem and
verapamil might be of more clinical relevance. For further information, see ‘Alpha
blockers + Ketoconazole and other CYP3A4 inhibitors’, p.93.
1. Uroxatral (Alfuzosin hydrochloride extended-release tablets). Sanofi-Aventis US LLC. US Prescribing

information, October 2011.
2. Donnelly R, Elliott HL, Meredith PA, Howie CA, Reid JL. The pharmacodynamics and pharmacokinetics

of the combination of nifedipine and doxazosin. Eur J Clin Pharmacol (1993) 44, 279–82.
3. Adalat CC (Nifedipine). Bayer HealthCare. US Prescribing information, April 2011.

4. Kiss I, Farsang C. Nifedipine-prazosin interaction in patients with essential hypertension. Cardiovasc
Drugs Ther (1989) 3, 413–15.

5. Sluiter HE, Huysmans FTM, Thien TA, Koene RAP. The influence of alpha1-adrenergic blockade on the
acute antihypertensive effect of nifedipine. Eur J Clin Pharmacol (1985) 29, 263–7.

6. Jee LD, Opie LH. Acute hypotensive response to nifedipine added to prazosin in treatment of hyper-
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treatment of essential hypertension. Clin Pharmacol Ther (1988) 43, 554–60.
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between tamsulosin and nifedipine in subjects with essential hypertension. J Clin Pharmacol (1994) 34,
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10.Michel MC, Bressel H-U, Goepel M, Rübben H. A 6-month large-scale study into the safety of tamsulosin.
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15. Flomax (Tamsulosin hydrochloride). Astellas Pharma Inc. US Prescribing information, May 2012.

Alpha blockers + Cimetidine

No clinically important interaction occurs between cimetidine and either
alfuzosin or doxazosin in healthy subjects. Tamsulosin does not appear to
have a clinically significant interaction with cimetidine.

Clinical evidence

(a) Alfuzosin

In 10 healthy subjects cimetidine 1 g daily in divided doses for 20 days was found to
have minimal effects on the pharmacokinetics of a single 5-mg dose of alfuzosin. The
maximum serum concentrations and AUC of alfuzosin were increased by up to 24%
(not statistically significant) and the half-life was shortened by 14%. Cimetidine did
not appear to increase the incidence of postural hypotension seen with alfuzosin.1

(b) Doxazosin

The UK and US manufacturers of doxazosin note that, in a placebo-controlled study in
healthy subjects, cimetidine 400 mg twice daily increased the AUC of a single 1-mg
dose of doxazosin given on day 4 by 10%.2,3

(c) Tamsulosin

A study in 10 healthy subjects found that giving cimetidine 400 mg four times daily
with a single 400-microgram dose of tamsulosin resulted in a 44% increase in the AUC
of tamsulosin and a 26% reduction in tamsulosin clearance. Adverse events were not
increased by concurrent use.4

Mechanism

Cimetidine is a non-specific inhibitor of cytochrome P450. It is therefore possible that
the negligible increase in alfuzosin exposure occurs due to inhibition of its metabolism
by this enzyme system. Doxazosin and tamsulosin are also metabolised by cytochrome
P450 isoenzymes and their exposure is therefore also increased by cimetidine. Other
H2-receptor antagonists do not inhibit cytochrome P450 isoenzymes to a clinically
relevant extent and therefore would not be expected to affect the pharmacokinetics of
these alpha blockers.

Importance and management

Although the studies with alfuzosin, doxazosin, and tamsulosin suggest that cimetidine
might interact, the increases in the exposure to these alpha blockers were negligible to
slight and not thought to be clinically relevant. There would seem to be no reason for
avoiding concurrent use. Nevertheless, some have very cautiously suggested that as
the bioavailability of alfuzosin is generally increased in elderly patients, even a small
increase in exposure might be clinically relevant.1

The UK manufacturer of tamsulosin considers that no dose adjustment is necessary
in the presence of cimetidine;5 however, the US manufacturer advises caution,
particularly with tamsulosin doses greater than 400 micrograms.6 In practice this
probably means being aware that an increase in the adverse effects of tamsulosin (e.g.
dizziness, headache, postural hypotension) might occur as a result of this interaction.

Other H2-receptor antagonists would not be expected to interact (see Mechanism,
above).

For mention of an interaction between tolazoline and cimetidine or ranitidine, see
‘Tolazoline + H2-receptor antagonists’, p.1076.
1. Desager JP, Harvengt C, Bianchetti G, Rosenzweig P. The effect of cimetidine on the pharmacokinetics of

single oral doses of alfuzosin. Int J Clin Pharmacol Ther Toxicol (1993) 31, 568–71.
2. Cardura XL (Doxazosin mesylate). Pfizer Inc. US Prescribing information, July 2011.
3. Cardura XL (Doxazosin mesilate). Pfizer Ltd. UK Summary of product characteristics, August 2012.
4. Miyazawa Y, Forrest A, Schentag JJ, Kamimura H, Swarz H, Ito Y. Effect of concomitant administration of

cimetidine hydrochloride on the pharmacokinetic and safety profile of tamsulosin hydrochloride 0.4 mg in
healthy subjects. Curr Ther Res (2002) 63, 15–26.

5. Flomaxtra XL (Tamsulosin hydrochloride). Astellas Pharma Ltd. UK Summary of product characteristics,
May 2013.

6. Flomax (Tamsulosin hydrochloride). Astellas Pharma Inc. US Prescribing information, May 2012.
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Alpha blockers + Ketoconazole and other CYP3A4
inhibitors

Ketoconazole, a potent CYP3A4 inhibitor, moderately increases the
exposure to alfuzosin, silodosin, and tamsulosin: other potent CYP3A4
inhibitors would be expected to interact similarly. In vitro studies suggest
that the metabolism of doxazosin might also be inhibited by potent
CYP3A4 inhibitors.

Clinical evidence, mechanism, importance and management

(a) Alfuzosin

The UK and US manufacturers of an extended-release preparation of alfuzosin briefly
mention a study in which ketoconazole 400 mg daily for 8 days increased the AUC
and maximum concentration of a 10-mg dose of alfuzosin 3-fold and 2.3-fold,
respectively. Similarly, a lower dose of ketoconazole of 200 mg daily increased the
AUC of alfuzosin 2.5-fold.1,2 The US manufacturer1 therefore contraindicates the
concurrent use of potent CYP3A4 inhibitors. For a list of potent CYP3A4 inhibitors,
see ‘Table 1.9’, p.11. Based on the information available, this contraindication with
alfuzosin seems somewhat cautious; however, note that the US manufacturers of the
HIV-protease inhibitors generally contraindicate their concurrent use with alfuzosin
because the increased alfuzosin concentrations could result in hypotension.

If any potent CYP3A4 inhibitor is given with alfuzosin, it would seem prudent to
use the minimum dose of the alpha blocker and titrate the dose as necessary,
monitoring for adverse effects, particularly hypotension, when the dose is increased.
Be aware that the risks are likely to be greater in patients also taking other anti-
hypertensives.

(b) Doxazosin

Doxazosin is extensively metabolised in the liver, and in vitro studies suggest that
CYP3A4 is the primary isoenzyme involved, although CYP2D6 and CYP2C19 also
contribute to its metabolism.3 The US manufacturer3 advises caution when a potent
CYP3A4 inhibitor is given with doxazosin. For a list of potent CYP3A4 inhibitors, see
‘Table 1.9’, p.11. The clinical relevance of these predictions is unclear, but until more
is known some caution seems prudent. If concurrent use is undertaken, be aware that
the adverse effects of doxazosin (such as dizziness, headache, postural hypotension)
might be increased.

(c) Silodosin

The US manufacturer of silodosin reports that in a study, ketoconazole 400 mg daily
for 4 days increased the maximum plasma concentration and AUC of a single 8-mg
dose of silodosin 3.8-fold and 3.2-fold, respectively. In another study, a lower dose of
ketoconazole of 200 mg daily for 4 days caused a similar increase in the AUC of a
single 4-mg dose of silodosin (2.9-fold). Other potent inhibitors of CYP3A4 (see
‘Table 1.9’, p.11, for a list) are expected to interact similarly, and the manufacturer
contraindicates concurrent use.4 The manufacturer also states that the concurrent use
of silodosin with moderate CYP3A4 inhibitors (see ‘Table 1.9’, p.11, for a list) has not
been evaluated. However, as they might increase silodosin exposure, the manufacturer
advises caution and monitoring for adverse effects (e.g. dizziness, diarrhoea, ortho-
static hypotension) on concurrent use.4

(d) Tamsulosin

In a pharmacokinetic study in 24 healthy subjects, ketoconazole 400 mg daily for
5 days increased the AUC of a single 400-microgram dose of tamsulosin (taken on
day 4) 2.8-fold. However, this increase in exposure did not alter systolic or diastolic
blood pressure during orthostatic stress testing. All of the subjects in this study had
normal CYP2D6 isoenzyme activity (extensive metabolisers).5

The moderate increase in tamsulosin exposure with ketoconazole did not result in
any clinically relevant adverse effects in this study. However, the authors considered
the increase was equivalent to doubling the tamsulosin dose,5 an increase that would
be expected to be clinically important in some patients. Note that as 400 micrograms is
the smallest dose form available, it is not easy to reduce the dose of tamsulosin if
adverse effects did occur. In addition, although there are no data, the tamsulosin
exposure in CYP2D6 poor metabolisers (those lacking or deficient in this isoenzyme)
given ketoconazole would be expected to be greater than that seen in this study. For
this reason, the UK manufacturer states that tamsulosin should not be given with
potent CYP3A4 inhibitors, such as ketoconazole, in patients who are CYP2D6 poor
metabolisers. In other patients, they advise caution.6 Because CYP2D6 metaboliser
status is generally unknown, the US manufacturer states that tamsulosin
400 micrograms daily should not be given with potent CYP3A4 inhibitors. The
manufacturers also suggest that tamsulosin should be used with caution with moderate
inhibitors of CYP3A4,6,7 particularly at doses higher than 400 micrograms daily.7 If
concurrent use is undertaken, be aware that the adverse effects of tamsulosin (e.g.
dizziness, headache, postural hypotension) might be increased. For a list of moderate
and potent CYP3A4 inhibitors, see ‘Table 1.9’, p.11.
1. Uroxatral (Alfuzosin hydrochloride extended-release tablets). Sanofi-Aventis US LLC. US Prescribing

information, October 2011.
2. Xatral XL (Alfuzosin hydrochloride). Sanofi. UK Summary of product characteristics, August 2013.
3. Cardura XL (Doxazosin mesylate). Pfizer Inc. US Prescribing information, July 2011.
4. Rapaflo (Silodosin). Watson Pharma, Inc. US Prescribing information, January 2013.
5. Troost J, Tatami S, Tsuda Y, Mattheus M, Mehlburger L, Wein M, Michel MC. Effects of strong CYP2D6

and 3A4 inhibitors, paroxetine and ketoconazole, on the pharmacokinetics and cardiovascular safety of
tamsulosin. Br J Clin Pharmacol (2011) 72, 247–56.

6. Flomaxtra XL (Tamsulosin hydrochloride). Astellas Ltd. UK Summary of product characteristics, May
2013.

7. Flomax (Tamsulosin hydrochloride). Astellas Pharma Inc. US Prescribing information, May 2012.

Alpha blockers + Dapoxetine

The concurrent use of tamsulosin and dapoxetine does not appear to
affect the pharmacokinetics of either drug. The manufacturers predict
that the concurrent use of dapoxetine and an alpha blocker might have
additive effects on blood pressure.

Clinical evidence

In a crossover study, 54 patients taking tamsulosin in doses of at least 400 micrograms
daily for BPH were also given either dapoxetine 30 or 60 mg, or placebo, daily for
7 days. The pharmacokinetics of tamsulosin and dapoxetine were similar to those
previously reported and were not affected by concurrent use. The orthostatic effects of
tamsulosin were not affected by dapoxetine.1

Mechanism

Dapoxetine and tamsulosin are both extensively metabolised, mainly by CYP2D6 and
CYP3A4, but it appears that the potential competition for metabolism does not result
in a pharmacokinetic interaction.

Importance and management

The study suggests that an interaction between tamsulosin and dapoxetine that results
in clinically relevant hypotension is unlikely. However, the Swedish manufacturer of
dapoxetine notes that dapoxetine alone can cause syncope and orthostatic hypotension,
and therefore recommends caution when it is given with drugs that can cause
vasodilation, such as the alpha blockers, because of a possibility of an increase in
these adverse effects.2 Although tamsulosin is less associated with orthostatic hypo-
tension than many other alpha blockers, until more is known this might be prudent.
1. Modi NB, Kell S, Aquilina J, Rivas D. Effect of dapoxetine on the pharmacokinetics and hemodynamic

effects of tamsulosin in men on a stable dose of tamsulosin. J Clin Pharmacol (2008) 48, 1438–50.
2. Priligy (Dapoxetine hydrochloride). Janssen–Cilag AB. Swedish Summary of product characteristics,

February 2010.

Alpha blockers + Diuretics

As would be expected, the use of an alpha blocker with a diuretic might
result in an additive hypotensive effect, but aside from first-dose hypo-
tension, this usually seems to be a beneficial interaction in patients with
hypertension. The effects in patients with congestive heart failure might
be more severe.

Clinical evidence

(a) Alfuzosin

In a single-dose study in 8 healthy subjects no pharmacokinetic interaction occurred
when alfuzosin 5 mg was given with hydrochlorothiazide 25 mg.1

(b) Doxazosin

A study, involving 2 363 patients with hypertension controlled with a single anti-
hypertensive drug, investigated the effects of adding doxazosin for BPH. The dose of
doxazosin was increased gradually to 4 mg daily and then the patients were monitored
for a further 14 weeks of treatment. The addition of doxazosin was found to be well
tolerated, and adverse effects mainly occurred early after the onset of treatment, or in
patients with lower systolic and diastolic blood pressure. However, the antihyper-
tensive effect was more marked in patients taking diuretics or beta blockers than in
patients taking ACE inhibitors or calcium-channel blockers.2 The UK and US
manufacturers of doxazosin notes that no adverse drug interaction has been seen
between doxazosin and thiazides or furosemide.3 However, they state that doxazosin
doses of greater then 4 mg daily increase the likelihood of adverse effects such as
postural hypotension and syncope.4

(c) Tamsulosin

The US manufacturer of tamsulosin5 notes that when 10 healthy subjects taking
tamsulosin 800 micrograms daily were given a single 20-mg intravenous dose of
furosemide the AUC of tamsulosin was reduced by about 12%.

(d) Terazosin

A study in 296 patients with hypertension found that terazosin 5 mg daily lowered the
supine and standing blood pressure by 4.8/8.1 mmHg and 2.6/6.1 mmHg, respec-
tively, when compared with placebo. When methyclothiazide 5 mg daily was also
given, the blood pressure was reduced by 20.6/14.4 mmHg and 23.3/14.6 mmHg,
respectively, when compared with placebo. A similar reduction in blood pressure
(17.3/12.4 mmHg and 16/11.2 mmHg, respectively) occurred when the dose of
methyclothiazide was halved. The concurrent use of both drugs, starting with terazo-
sin and then adding a thiazide diuretic, was considered to be effective and well
tolerated.6

Retrospective analysis of a large multinational study, in patients with BPH given
terazosin 5 or 10 mg daily, found that terazosin only affected the blood pressure of
patients taking diuretics (amiloride, bendroflumethiazide, chlortalidone, hydro-
chlorothiazide, and spironolactone) if the blood pressure was uncontrolled. No
change in blood pressure was seen in those with normal blood pressure (i.e. those
without hypertension and those with hypertension controlled by diuretics). The most
common adverse effect in the 10-week terazosin phase was dizziness, and the
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incidence of this appeared to be lower in those taking antihypertensives (13 to 16%)
than in those not taking antihypertensives (21 to 25%).7 However, in clinical studies in
patients with hypertension, a higher proportion of patients experienced dizziness when
they took terazosin with a diuretic, than when they took a placebo with a diuretic (20%
versus 13%).8

Mechanism, importance and management

The acute first-dose hypotension that can occur with alpha blockers can be exacerbated
by beta blockers (see ‘Alpha blockers + Beta blockers’, p.90) and calcium-channel
blockers (see ‘Alpha blockers + Calcium-channel blockers’, p.91), but there seems to
be no direct evidence that diuretics normally do the same. However, the UK
manufacturer of prazosin suggests that it is particularly important that patients with
congestive heart failure who have undergone vigorous diuretic treatment should be
started on the lowest dose of prazosin (500 micrograms two to four times daily), with
the initial dose given at bedtime. The reason is that left ventricular filling pressure
might decrease in these patients with a resultant fall in cardiac output and systemic
blood pressure.9 There seems to be no reason for avoiding concurrent use if these
precautions are taken. The only other direct evidence of a possible interaction is with
terazosin, and the UK manufacturer of terazosin states that when it is added to a
diuretic, dose reduction and re-titration might be necessary.10 The pharmacokinetic
interaction between tamsulosin and furosemide would not be expected to be clinically
relevant, and both the UK and US manufacturers of tamsulosin specifically note that as
concentrations remained within the normal range, no change in dose is necessary.5,11

No specific guidance is given on the concurrent use of diuretics with the other alpha
blockers, but as most manufacturers note that postural hypotension is a possibility, it
would be prudent to warn patients about the possibilities of exaggerated hypotension,
and tell them what to do if they feel faint and dizzy (i.e. lay down, raise the legs, and,
when recovered, get up slowly).
1. Bianchetti G, Padovani P, Coupez JM, Guinebault P, Hermanns P, Coupez-Lopinot R, Guillet P, Thénot JP,

Morselli PL. Pharmacokinetic interactions between hydrochlorothiazide, atenolol, and alfuzosin: a new
antihypertensive drug. Acta Pharmacol Toxicol (Copenh) (1986) 59 (Suppl 5), 197.

2.Martell N, Luque M, on behalf of the HT-BPH Group. Doxazosin added to single-drug therapy in
hypertensive patients with benign prostatic hypertrophy. J Clin Hypertens (2001) 3, 218–23.

3. Cardura XL (Doxazosin mesilate). Pfizer Ltd. UK Summary of product characteristics, August 2012.
4. Cardura XL (Doxazosin mesylate). Pfizer Inc. US Prescribing information, July 2011.
5. Flomax (Tamsulosin hydrochloride). Astellas Pharma Inc. US Prescribing information, May 2012.
6. Black HR, Chrysant SG, Curry CL, FrishmanWH, Grimm RH, Lasseter KC, Okun R, Pool JL, Raizada V,

Vlachakis ND, Wombolt DG, Hosmane BS, Jackson LA, Juan D, Laddu AR. Antihypertensive and
metabolic effects of concomitant administration of terazosin and methyclothiazide for the treatment of
essential hypertension. J Clin Pharmacol (1992) 32, 351–9.

7. Kirby RS. Terazosin in benign prostatic hyperplasia: effects on blood pressure in normotensive and
hypertensive men. Br J Urol (1998) 82, 373–9.

8. Rudd P. Cumulative experience with terazosin administered in combination with diuretics. Am J Med
(1986) 80 (Suppl 5B), 49–54.

9. Hypovase (Prazosin hydrochloride). Pfizer Ltd. UK Summary of product characteristics, June 2009.
10. Hytrin (Terazosin monohydrochloride dihydrate). Amdipharm Mercury Company Ltd. UK Summary of

product characteristics, June 2009.
11. Flomaxtra XL (Tamsulosin hydrochloride). Astellas Pharma Ltd. UK Summary of product characteristics,

May 2013.

Alpha blockers + Dutasteride or Finasteride

No clinically important interaction has been found to occur between
finasteride and doxazosin. In one study terazosin did not interact with
finasteride, but in another there was a suggestion of modestly increased
finasteride concentrations. No clinically relevant interaction appears to
occur between dutasteride and tamsulosin or terazosin.

Clinical evidence, mechanism, importance and management

(a) Dutasteride

A study in 24 subjects given dutasteride 500 micrograms daily for 14 days found that
when they were also given tamsulosin 400 micrograms daily or terazosin (titrated to
10 mg daily) for 14 days, the pharmacokinetics of the alpha blockers remained
unchanged.1 Although the concurrent use of tamsulosin and dutasteride is beneficial
and generally well tolerated, it might modestly increase adverse effects (24% for
concurrent use compared with 18% for dutasteride and 16% for tamsulosin).2 A
further sub-analysis of 325 Asian patients,3,4 and 2 925 European patients (983 taking
both drugs),5 found a similar modest increase in adverse effects on concurrent use.

(b) Finasteride

In a parallel study, 48 healthy subjects were divided into three groups. One group took
terazosin 10 mg daily for 18 days, another took finasteride 5 mg daily for 18 days,
and the third group took both drugs. The pharmacokinetics and pharmacodynamics of
both drugs remained unchanged, and the serum concentrations of testosterone and
dihydrotestosterone were also unaltered by concurrent use.6 However, another study,
comparing groups of healthy subjects taking finasteride and doxazosin or terazosin,
found that after 10 days of concurrent use, the maximum finasteride concentration and
AUC were increased by 16% and 31%, respectively, in the presence of terazosin,
whereas the exposure to both finasteride and doxazosin was not significantly affected
by concurrent use. The clinical significance of the possible modest increased finas-
teride exposure with terazosin is not clear,7 but is likely to be small.
1. GlaxoSmithKline. Personal Communication, August 2003.
2. Roehrborn CG, Siami P, Barkin J, Damião R, Major-Walker K, Morrill B, Montorsi F; the CombAT Study

Group. The effect of dutasteride, tamsulosin and combination therapy on lower urinary tract symptoms in
men with benign prostatic hyperplasia and prostatic enlargement:2-year results from the CombAT study. J
Urol (Baltimore) (2008) 179, 616–21.

3. Chung B-H, Roehrborn CG, Siami P, Major-Walker K, Morrill BB, Wilson TH, Montorsi F; the CombAT
Study Group. Efficacy and safety of dutasteride, tamsulosin and their combination in a subpopulation of
the CombAT study: 2-year results in Asian men with moderate to severe BPH. Prostate Cancer Prostatic
Dis (2009) 12, 152–9.

4. Chung BH, Lee SH, Roehrborn CG, Siami PF, Major-Walker K, Wilson TH, Montorsi F, CombAT Study
Group. Comparison of the response to treatment between Asian and Caucasian men with benign prostatic
hyperplasia: long-term results from the combination of dutasteride and tamsulosin study. Int J Urol (2012),
19, 1031–35.

5. Haillot O, Fraga A, Maciukiewicz P, Pushkar D, Tammela T, Höfner K, Chantada V, Gagnier P, Morrill B.
The effects of combination therapy with dutasteride plus tamsulosin on clinical outcomes in men with
symptomatic BPH: 4-year post hoc analysis of European men in the CombAT study. Prostate Cancer
Prostatic Dis (2011) 14, 302–306.

6. Samara E, Hosmane B, Locke C, Eason C, Cavanaugh J, Granneman GR. Assessment of the pharma-
cokinetic-pharmacodynamic interaction between terazosin and finasteride. J Clin Pharmacol (1996) 36,
1169–78.

7. Vashi V, ChungM, Hilbert J, Lawrence V, Phillips K. Pharmacokinetic interaction between finasteride and
terazosin, but not finasteride and doxazosin. J Clin Pharmacol (1998) 38, 1072–6.

Alpha blockers + Food

Food does not appear to have a clinically relevant effect on the pharma-
cokinetics of alfuzosin, doxazosin, or terazosin; however, food might
affect the absorption from some extended-release preparations of these
alpha blockers. The bioavailability of silodosin and tamsulosin is reduced
by food.

Clinical evidence, mechanism, importance and management

(a) Alfuzosin

The manufacturers of alfuzosin state that its pharmacokinetics are not affected by
food,1 but the extent of absorption of the extended-release preparation is 50% lower
under fasting conditions.2 Therefore extended-release preparations should be taken
immediately after a meal.2,3

(b) Doxazosin

In a crossover study in 12 hypertensive subjects, the maximum plasma concentration
and AUC of doxazosin were not notably affected by food. However, when compared
with the fasting state, food increased the maximum concentration and AUC of
extended-release doxazosin (Cardura XL) by 32% and 18%, respectively.4 The US
manufacturer states that, in order to provide the most consistent exposure, Cardura XL
should be given with breakfast,4 whereas the UK manufacturers of Cardura XL
(modified release) and Colixil XL (prolonged release) state that they can be taken
with or without food.5,6

(c) Silodosin

The US manufacturer of silodosin states that in three studies, the effect of moderate fat,
moderate calorie meals on silodosin pharmacokinetics was variable, with its maximum
plasma concentration and AUC decreased by about 18 to 43% and 4 to 49%,
respectively. They recommend that silodosin is taken with food.7

(d) Tamsulosin

The US manufacturer of tamsulosin states that under fasted conditions, there is a 30%
increase in its bioavailability and a 40 to 70% increase in its maximum concentration,
when compared with fed conditions.8 However, some manufacturers recommend that,
for uniformity of absorption, tamsulosin should be taken after the same meal each
day.8,9 With other formulations (e.g. the prolonged-release tablet, Flomaxtra XL) the
rate and extent of absorption of tamsulosin is not affected by food and the UK
manufacturer of this product states that it can be taken with or without food.10

(e) Terazosin

The UK manufacturer of terazosin states that food has little or no effect on its
bioavailability.11

1. Xatral (Alfuzosin hydrochloride). Sanofi. UK Summary of product characteristics, September 2013.
2. Uroxatral (Alfuzosin hydrochloride extended-release tablets). Sanofi-Aventis US LLC. US Prescribing

information, October 2011.
3. Xatral XL (Alfuzosin hydrochloride). Sanofi. UK Summary of product characteristics, August 2013.
4. Cardura XL (Doxazosin mesylate). Pfizer Inc. US Prescribing information, July 2011.
5. Cardura XL (Doxazosin mesilate). Pfizer Ltd. UK Summary of product characteristics, August 2012.
6. Colixil XL (Doxazosin mesilate prolonged-release tablets). Sandoz Ltd. UK Summary of product

characteristics, October 2012.
7. Rapaflo (Silodosin). Watson Pharma, Inc. US Prescribing information, January 2013.
8. Flomax (Tamsulosin hydrochloride). Astellas Pharma Inc. US Prescribing information, May 2012.
9. Stronazon MR (Tamsulosin hydrochloride modified-release capsules). Actavis UK Ltd. UK Summary of

product characteristics, January 2013.
10. Flomaxtra XL (Tamsulosin hydrochloride). Astellas Pharma Ltd. UK Summary of product characteristics,

May 2013.
11. Hytrin (Terazosin monohydrochloride dihydrate). Amdipharm Mercury Company Ltd. UK Summary of

product characteristics, June 2009.

Alpha blockers + Miscellaneous

Fluconazole, probenecid, and valproate are predicted to increase silodo-
sin exposure. A large number of drugs are not expected to interact with
alpha blockers, and the data for this are summarised here.

Clinical evidence, mechanism, importance and management

The US manufacturer of silodosin predicts that giving silodosin with inhibitors of the
enzyme UGT2B7 (they name fluconazole, probenecid, and valproate) might in-

94 Chapter 4

Copyright Pharmaceutical Press

Sample pages from Stockley’s Drug Interactions, 11th edition, Pharmaceutical Press 2016



crease the exposure to silodosin. These drugs might inhibit the formation of the main
metabolite of silodosin which is a glucuronide conjugate, formed by direct conjugation
by UGT2B7.1 However, there appears to be no clinical evidence to support this
prediction, and its clinical relevance is therefore unknown. Until more is known it
would be prudent to be alert for silodosin adverse effects (e.g. dizziness, diarrhoea,
orthostatic hypotension) on the concurrent use of these drugs.

The manufacturers of several alpha blockers also provide lists of drugs that are not
expected to interact. These are shown in ‘Table 4.2’, above. In some cases these
predictions are based on in vitro studies or from observation of clinical use. Although
this type of data can provide a guide, remember that it gives only the broadest
indication of whether or not a drug interacts.
1. Rapaflo (Silodosin). Watson Pharma, Inc. US Prescribing information, January 2013.

Alpha blockers + Nitrates

There might be an enhanced hypotensive effect if alpha blockers are
given with nitrates.

Clinical evidence, mechanism, importance and management

The UK manufacturer of alfuzosin states that it might interact with nitrates.1 Although
this interaction is not specifically mentioned for other alpha blockers, most manufac-
turers warn of enhanced hypotensive effects with other drugs that can lower blood
pressure. Consider also ‘Antihypertensives + Other drugs that affect blood pressure’,
p.1054.

The UK manufacturer of prazosin states that when prazosin is initially given to
patients with congestive heart failure who have undergone vigorous diuretic or other
vasodilator treatment, the resultant decrease in left ventricular filling pressure might be
associated with a clinically relevant decrease in cardiac output and systemic blood

pressure. Observance of the recommended starting dose of prazosin followed by
gradual dose increase is particularly important in such patients.2

1. Xatral XL (Alfuzosin hydrochloride). Sanofi. UK Summary of product characteristics, August 2013.
2. Hypovase (Prazosin hydrochloride). Pfizer Ltd. UK Summary of product characteristics, June 2009.

Alpha blockers; Bunazosin + Rifampicin (Rifampin)

Rifampicin reduces bunazosin serum concentrations, which reduces both
the adverse and beneficial effects of bunazosin.

Clinical evidence, mechanism, importance and management

In 15 healthy subjects, rifampicin 600 mg daily for 7 days reduced the maximum
serum concentrations of bunazosin 6 mg daily by 82% (from 11.6 nanograms/mL to
2.1 nanograms/mL). The AUC of bunazosin was reduced more than 7-fold. The
duration of the blood pressure lowering effect of bunazosin was shortened, the heart
rate increase was less pronounced, and some adverse effects of bunazosin (fatigue,
headache) disappeared.1,2 The probable reason is that rifampicin (a known enzyme
inducer) increases the metabolism of bunazosin so that its concentrations are reduced,
and its effects therefore diminished.

The evidence for an interaction between bunazosin and rifampicin seems to be
limited to this study, but anticipate the need to increase the bunazosin dose if
rifampicin is added. Information about other alpha blockers does not seem to be
available.
1. Al-Hamdan Y, Otto U, Kirch W. Interaction of rifampicin with bunazosin, an alpha1-adrenoceptor

antagonist. J Clin Pharmacol (1993) 33, 998.
2. Nokhodian A, Halabi A, Ebert U, Al-Hamdan Y, Kirch W. Interaction of rifampicin with bunazosin, an a1-

adrenoceptor antagonist, in healthy volunteers. Drug Invest (1993) 6, 362–4.

Table 4.2 Drugs that are not expected to interact with alpha blockers as listed by the manufacturers

Doxazosin1,2 Prazosin3 Tamsulosin4,5,6 Terazosin7

Amitriptyline No expected interaction (in vitro
study)

Analgesics No expected interaction with
codeine or paracetamol
(acetaminophen)

No expected interaction with
dextropropoxyphene
(propoxyphene) or
phenylbutazone

No expected interaction

Antacids No expected interaction

Antiarrhythmics No expected interaction with
procainamide or quinidine

No expected interaction

Antibacterials No expected interaction with
amoxicillin, co-trimoxazole, or
erythromycin

No expected interaction

Antidiabetic drugs No expected interaction with
oral hypoglycaemic drugs

No expected interaction with
chlorpropamide, insulin,
tolazamide, or tolbutamide

No expected interaction with
glibenclamide (glyburide) (in vitro
study)

No expected interaction

Antigout drugs No expected interaction with
uricosuric drugs

No expected interaction with
allopurinol, colchicine, or
probenecid

No expected interaction

Anxiolytics and
Hypnotics

No expected interaction with
diazepam

No expected interaction with
chlordiazepoxide or diazepam

No expected interaction with
diazepam (in vitro study)

No expected interaction

Chlorphenamine No expected interaction

Cold and flu remedies No expected interaction

Corticosteroids No expected interaction

Phenobarbital No expected interaction

Phenytoin No expected interaction (in vitro
study)

Salbutamol (Albuterol) No expected interaction (in vitro
study)

Simvastatin No expected interaction (in vitro
study)

1. Cardura (Doxazosin mesylate). Pfizer Inc. US Prescribing information, July 2009.
2. Cardura (Doxazosin mesilate). Pfizer Ltd. UK Summary of product characteristics, June 2012.
3. Hypovase (Prazosin hydrochloride). Pfizer Ltd. UK Summary of product characteristics, June 2009.
4. Stronazon MR Capsules (Tamsulosin hydrochloride). Actavis UK Ltd. UK Summary of product characteristics, January 2013.
5. Flomaxtra XL (Tamsulosin hydrochloride). Astellas Pharma Ltd. UK Summary of product characteristics, May 2013.
6. Flomax (Tamsulosin hydrochloride). Astellas Pharma Inc. US Prescribing information, May 2012.
7. Hytrin Tablets 1 mg (Terazosin monohydrochloride dihydrate). Amdipharm Mercury Company Ltd. UK Summary of product characteristics, June 2009.
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Alpha blockers; Indoramin + MAOIs

It has been predicted that the concurrent use of indoramin and MAOIs
might lead to hypertension.

Clinical evidence, mechanism, importance and management

The concurrent use of MAOIs is contraindicated by the UK manufacturers of indor-
amin.1,2 This contraindication was included in the datasheet at the time indoramin was
first licensed, and was based on a theoretical suggestion that the effects of noradren-
aline (norepinephrine) might be potentiated by indoramin,3 leading to vasoconstric-
tion, and resulting in a possible increase in blood pressure. However, the pharmacol-
ogy of these drugs suggests just the opposite; namely that hypotension is the more
likely outcome. In addition, the hypertensive effects of noradrenaline (norepinephrine)
can be treated with a non-selective alpha blocker such as phentolamine, and the
MAOIs are not contraindicated with any of the other alpha blockers. A clinically
relevant interaction resulting in hypertension therefore seems unlikely.

1. Doralese Tiltab (Indoramin hydrochloride).Chemidex Pharma Ltd. UK Summary of product character-
istics, January 2011.

2. Baratol (Indoramin hydrochloride). Amdipharm. UK Summary of product characteristics, August 2009.
3. GlaxoSmithKline. Personal communication, August 2003.

Alpha blockers; Tamsulosin + Paroxetine and other
CYP2D6 inhibitors

Paroxetine, a potent CYP2D6 inhibitor, slightly increases tamsulosin
exposure. Other potent inhibitors of CYP2D6 are expected to interact
similarly.

Clinical evidence

In a pharmacokinetic study in healthy subjects, paroxetine (10 mg daily for 3 days
then 20 mg once daily for 9 days) increased the AUC of tamsulosin by 65% when a
single 400 microgram dose of tamsulosin was taken on day 11. All subjects in this
study were CYP2D6 extensive metabolisers (that is, they had normal activity of this
isoenzyme). This slight increase in tamsulosin exposure did not alter systolic or
diastolic blood pressure during orthostatic stress testing.1

Mechanism

Tamsulosin is partially metabolised by CYP2D6, of which paroxetine is a potent
inhibitor. Concurrent use therefore leads to an increase in tamsulosin exposure.

Importance and management

The slight increase in tamsulosin exposure in the presence of paroxetine is unlikely to
be clinically important. However, the US manufacturer2 suggests that tamsulosin
should be used with caution with moderate and potent CYP2D6 inhibitors (see ‘Table
1.7’, p.9, for a list), particularly at doses higher than 400 micrograms daily. A greater
increase in exposure would be expected if CYP3A4 inhibitors were also given, see
‘Alpha blockers + Ketoconazole and other CYP3A4 inhibitors’, p.93.
1. Troost J, Tatami S, Tsuda Y, Mattheus M, Mehlburger L, Wein M, Michel MC. Effects of strong CYP2D6

and 3A4 inhibitors, paroxetine and ketoconazole, on the pharmacokinetics and cardiovascular safety of
tamsulosin. Br J Clin Pharmacol (2011) 72, 247–56.

2. Flomax (Tamsulosin hydrochloride). Astellas Pharma Inc. US Prescribing information, May 2012.
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