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Interactions
As for Bromocriptine, p.800.

Pharmacokinetics
Pergolide mesilate is absorbed from the gastrointesti-
nal tract. It is reported to be about 90% bound to plas-
ma proteins. It is excreted mainly in the urine in the
form of metabolites.

◊ References.

1. Blin O. The pharmacokinetics of pergolide in Parkinson’s dis-
ease. Curr Opin Neurol 2003; 16 (suppl 1): S9–S12.

Uses and Administration
Pergolide mesilate, an ergot derivative, is a dopamine
D2-agonist with actions and uses similar to those of
bromocriptine (p.800), but in contrast to bromocriptine
(a dopamine D2-agonist) it also has agonist properties
at D1 and D3 receptors. Pergolide is used in the man-
agement of Parkinson’s disease as monotherapy, or as
an adjunct to levodopa therapy to reduce ‘end-of-dose’
or ‘on-off’ fluctuations in response; in the UK per-
golide is restricted to patients who are intolerant of, or
who fail to respond to, non-ergot drug treatment. Per-
golide is given by mouth as the mesilate with doses ex-
pressed as the base. Pergolide mesilate 65.3 mg is
equivalent to about 50 mg pergolide. 

For use as monotherapy an initial dose equivalent to
50 micrograms of pergolide is given on the first
evening of therapy. The dose is thereafter gradually in-
creased: 50 micrograms twice daily is taken on days 2
to 4, then increased by 100 to 250 micrograms every 3
or 4 days, given in 3 divided doses, up to a daily dose
of 1.5 mg at day 28. After day 30, the dose should be
increased further by a maximum of 250 micrograms
twice a week until an optimum response is achieved.
Usual maintenance doses are 2.1 to 2.5 mg daily; doses
above 3 mg daily are not recommended by the EMEA.
The daily dose is usually given in 3 divided doses. 

For use as adjunctive therapy with levodopa, pergolide
should be introduced gradually and during this period
patients can have their levodopa dosage decreased
gradually until an optimum response is achieved. The
initial dose of pergolide is the equivalent of
50 micrograms daily for the first 2 days, increased
gradually by 100 or 150 micrograms every third day
over the next 12 days of therapy. Further increases of
250 micrograms may then be made every third day un-
til an optimum response is achieved. A usual mainte-
nance dose is 3 mg daily; doses above 3 mg daily are
not recommended by the EMEA. The daily dose is
usually given in 3 divided doses.

Acromegaly. Dopaminergics can produce a paradoxical reduc-
tion in growth hormone secretion and may be used in the treat-

ment of acromegaly as adjunctive therapy to surgery, radiothera-
py, or somatostatin analogues to reduce circulating growth
hormone levels, although they are less effective than somatosta-
tin analogues (p.1798). While bromocriptine has been the main
dopamine agonist used pergolide has also been tried.1

1. Kleinberg DL, et al. Pergolide for the treatment of pituitary tu-
mors secreting prolactin or growth hormone. N Engl J Med 1983;
309: 704–9.

Hyperprolactinaemia and prolactinomas. Dopamine agon-
ists are widely used for the treatment of hyperprolactinaemia sec-
ondary to a prolactinoma (p.2079). Pergolide has been suggested
as an alternative to bromocriptine in this condition. 
Studies1-3 of pergolide mesilate in patients with hyperprolacti-
naemia indicate that single doses reduce serum-prolactin con-
centrations for more than 24 hours. In most patients, the effective
dose was between 50 and 150 micrograms daily. Adverse effects
were similar to those seen with bromocriptine, although some
patients who could not take bromocriptine were able to tolerate
pergolide (and vice versa). Pergolide reportedly lost favour for
this indication after reports of an increased incidence of uterine
neoplasms in rodents receiving high doses. However, licensed
product information states that no cases of uterine malignancies
have to date been reported in humans receiving pergolide. The
long-term outcome of treatment of macroprolactinomas with
pergolide has been examined in 23 patients,4 and efficacy and
relative safety of pergolide was demonstrated after an average of
27 months (range: 9 to 64 months) treatment.
1. Franks S, et al. Treatment of hyperprolactinaemia with pergolide

mesylate: acute effects and preliminary evaluation of long-term
treatment. Lancet 1981; ii: 659–61. 

2. Franks S, et al. Effectiveness of pergolide mesylate in long-term
treatment of hyperprolactinaemia. BMJ 1983; 286: 1177–9. 

3. Kleinberg DL, et al. Pergolide for the treatment of pituitary tu-
mors secreting prolactin or growth hormone. N Engl J Med 1983;
309: 704–9. 

4. Freda PU, et al. Long-term treatment of prolactin-secreting mac-
roadenomas with pergolide. J Clin Endocrinol Metab 2000; 85:
8–13.

Parkinsonism. Dopamine agonists such as pergolide are often
used to begin the treatment of parkinsonism (p.791) in an attempt
to delay therapy with levodopa, particularly in younger patients.
They also have an adjunctive use when levodopa is no longer
effective alone or cannot be tolerated, and may sometimes be
useful in reducing ‘off’ periods with levodopa and in ameliorat-
ing other fluctuations in mobility in the later stages of the disease.
Pergolide has a relatively long duration of action compared with
other dopamine agonists commonly used. Although the duration
of the clinical antiparkinsonian effect of pergolide remains to be
determined, studies suggest it is of the order of 5 to 8 hours. De-
pending on the dose used the response to other dopamine agon-
ists in late parkinsonism is 1 to 4 hours for levodopa, 2 to 4 hours
for lisuride, and 4 to 6 hours for bromocriptine. 
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Restless legs syndrome. The aetiology of restless legs syn-
drome (see Sleep-associated Movement Disorders, p.958) is ob-
scure and treatment has largely been empirical although
dopaminergic therapy has emerged as a common first-line
choice. Pergolide has produced some benefit in a number of stud-
ies.1-6 In a randomised placebo-controlled study,6 therapeutic ef-
fects were observed with mean daily doses of pergolide
400 micrograms after 6 weeks and maintained after 12 months
with doses of up to 720 micrograms daily.
1. Silber MH, et al. Pergolide in the management of restless legs

syndrome: an extended study. Sleep 1997; 20: 878–82. 
2. Winkelmann J, et al. Treatment of restless legs syndrome with

pergolide—an open clinical trial. Mov Disord 1998; 13: 566–9. 
3. Earley CJ, et al. Randomized, double-blind, placebo-controlled

trial of pergolide in restless legs syndrome. Neurology 1998; 51:
1599–1602. 

4. Wetter TC, et al.. A randomized controlled study of pergolide in
patients with restless legs syndrome. Neurology 1999; 52:
944–50. 

5. Stiasny K, et al. Long-term effects of pergolide in the treatment
of restless legs syndrome. Neurology 2001; 56: 1399–1402. 

6. Trenkwalder C, et al. Efficacy of pergolide in treatment of rest-
less legs syndrome: the PEARLS study. Neurology 2004; 62:
1391–7.

Tourette’s syndrome. Pergolide has been studied in the man-
agement of Tourette’s syndrome (see Tics, p.954). A preliminary
study1 produced encouraging results, subsequently confirmed by
placebo-controlled trials in children and adolescents.2,3

1. Lipinski JF, et al. Dopamine agonist treatment of Tourette disor-
der in children: results of an open-label trial of pergolide. Mov
Disord 1997; 12: 402–7. 

2. Gilbert DL, et al. Tourette’s syndrome improvement with per-
golide in a randomized, double-blind, crossover trial. Neurology
2000; 54: 1310–15. 

3. Gilbert DL, et al. Tic reduction with pergolide in a randomized
controlled trial in children. Neurology 2003; 60: 606–11.

Preparations
USP 31: Pergolide Tablets.

Proprietary Preparations (details are given in Part 3)
Arg.: Aroltex; Breator†; Celance; Geranil†; Parlide†; Austral.: Permax;
Austria: Permax; Belg.: Permax; Braz.: Celance; Canad.: Permax; Chile:
Celance†; Cz.: Permax; Denm.: Permax; Fin.: Permax; Fr.: Celance; Ger.:
Parkotil; Gr.: Celance; Hong Kong: Celance†; Hung.: Parkotil†; Irl.: Ce-
lance; Ital.: Nopar; Mex.: Permax; Neth.: Permax; NZ: Permax; Pol.: Hiz-
est†; Port.: Permax; S.Afr.: Permax; Singapore: Celance†; Spain: Phark-
en; Switz.: Permax; Thai.: Celance†; Turk.: Permax; UK: Celance; USA:
Permax†.

Piribedil (rINN)

ET-495; EU-4200; Piribédil; Piribedilum. 2-(4-Piperonylpiperazin-
1-yl)pyrimidine.

Пирибедил

C16H18N4O2 = 298.3.

CAS — 3605-01-4.

ATC — N04BC08.

ATC Vet — QN04BC08.

Profile
Piribedil is a non-ergot dopamine agonist that has been given
orally in the treatment of parkinsonism and in circulatory disor-
ders. Piribedil mesilate has been given by injection for circulato-
ry disorders. Preparations of piribedil are licensed in some coun-
tries for the management of impaired memory and cognitive
function in the elderly. 

Adverse effects reported include nausea and vomiting, dizziness,
hallucinations, confusion, drowsiness, hypothermia, dyskine-
sias, and occasional changes in liver function. 

When used as monotherapy in Parkinson’s disease a usual daily
oral dose of piribedil is 150 to 250 mg in divided doses; a daily
dose of 80 to 140 mg may be suitable when used as an adjunct to
levodopa.

Effects on mental function. For reports of daytime somno-
lence occurring in patients receiving dopamine agonists includ-
ing piribedil, see under Adverse Effects of Levodopa, p.805.

Parkinsonism. Piribedil is a dopamine D2-agonist while its
metabolite is reported to act on D1 receptors. It has been mainly
used as an adjunct to levodopa therapy in the treatment of Parkin-
son’s disease (p.791). 
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Proprietary Preparations (details are given in Part 3)
Arg.: Trivastal; Braz.: Trivastal; Fr.: Trivastal; Ger.: Trivastal; Gr.: Trivastal;
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Pramipexole Hydrochloride 

(BANM, rINNM)

Hidrocloruro de pramipexol; PNU-98528-E; Pramipexole, Chlo-
rhydrate de; Pramipexole, dichlorhydrate de; Pramipexole Dihy-
drochloride (USAN); Pramipexoli dihydrochloridum; Pramipexoli
Hydrochloridum; SND-919-CL-2Y (pramipexole hydrochlo-
ride); SUD-919Y (pramipexole). (S)-2-Amino-4,5,6,7-tetrahy-
dro-6-(propylamino)benzothiazole dihydrochloride monohy-
drate.

Прамипексола Гидрохлорид
C10H17N3S,2HCl, H2O = 302.3.

CAS — 104632-26-0 (pramipexole); 104632-25-9 (anhy-
drous pramipexole hydrochlor ide); 191217-81-9 (prami-
pexole hydrochloride monohydrate).
ATC — N04BC05.
ATC Vet — QN04BC05.

(pramipexole)

Adverse Effects and Precautions
As for Bromocriptine, p.798. 
Pramipexole should be used with caution in patients
with renal impairment and reduced doses are recom-
mended. 
Ophthalmological monitoring is recommended at reg-
ular intervals or if vision abnormalities occur.
Incidence of adverse effects. References.
1. Etminan M, et al. Comparison of the risk of adverse events with

pramipexole and ropinirole in patients with Parkinson’s disease:
a meta-analysis. Drug Safety 2003; 26: 439–44.

Effects on mental function. Pramipexole has been associated
with attacks of sudden onset of sleep, sometimes without any pri-
or feeling of drowsiness, that can occur at any time during treat-
ment. Licensed product information states that the incidence of
daytime somnolence is increased at daily doses of pramipexole
hydrochloride higher than 1.5 mg. A retrospective analysis1 of
data to evaluate the incidence and nature of somnolence in pa-
tients receiving pramipexole in clinical studies showed that for
patients with moderate or severe somnolence, the onset of worst-
reported somnolence occurred at a mean daily dose of around
4 mg (range: 0.75 to 4.5 mg). 
For further reports of daytime somnolence occurring in patients
receiving dopamine agonists including pramipexole, see under
Adverse Effects of Levodopa, p.805. 
For reference to pathological gambling reported in patients with
Parkinson’s disease receiving dopamine agonists, including
pramipexole, see under Levodopa, p.805.
1. Hauser RA, et al. Pramipexole-induced somnolence and epi-

sodes of daytime sleep. Mov Disord 2000; 15: 658–63.

Interactions
As for Bromocriptine, p.800. Cimetidine is reported to
reduce the renal clearance of pramipexole. 
Caution is advised when other sedating drugs or alco-
hol are used with pramipexole because of possible ad-
ditive effects and the risk of precipitating sudden onset
of sleep (see above).
◊ References.
1. Wright CE, et al. Influence of probenecid and cimetidine on

pramipexole pharmacokinetics. Clin Pharmacol Ther 1996; 59:
183.

Pharmacokinetics
Pramipexole is readily absorbed from the gastrointesti-
nal tract and peak plasma concentrations have been
reached within about 2 hours in fasting patients and in
about 3 hours when given with food. Oral bioavailabil-
ity is reported to be about 90%. Pramipexole is widely
distributed throughout the body and plasma-protein
binding is less than 20%. Metabolism is minimal and
more than 90% of a dose is excreted via renal tubular
secretion unchanged into the urine. Elimination half-
lives of 8 to 12 hours have been reported. On the basis

of studies in rats, it is thought to be distributed into
breast milk.
◊ References.
1. Wright CE, et al. Steady-state pharmacokinetic properties of

pramipexole in healthy volunteers. J Clin Pharmacol 1997; 37:
520–5.

Uses and Administration
Pramipexole is a non-ergot dopamine agonist with ac-
tions similar to those of bromocriptine (p.800). It is
used similarly in the management of Parkinson’s dis-
ease, either alone or as an adjunct to levodopa therapy
to reduce ‘end-of-dose’ or ‘on-off’ fluctuations in re-
sponse. Pramipexole is also used for the treatment of
moderate to severe restless legs syndrome. It is given
orally as the hydrochloride; doses have been described
in terms of the hydrochloride (as below) or of the base.
In terms of equivalency: 
• pramipexole hydrochloride 125 micrograms is

equivalent to about 88 micrograms of pramipexole 
• pramipexole hydrochloride 250 micrograms is

equivalent to about 180 micrograms of pramipexole 
• pramipexole hydrochloride 500 micrograms is

equivalent to about 350 micrograms of pramipexole 
• pramipexole hydrochloride 1 mg is equivalent to

about 700 micrograms of pramipexole 
In the treatment of Parkinson’s disease, the dose of
pramipexole should be increased gradually and the
dose of levodopa gradually reduced during the dose-
titration and maintenance phases until an optimum re-
sponse is achieved. The initial dose of pramipexole
hydrochloride is 125 micrograms three times daily in-
creased to 250 micrograms three times daily in the sec-
ond week and then to 500 micrograms three times dai-
ly in the third week according to response. Thereafter
the daily dose may be increased if necessary by
750 micrograms at weekly intervals to a maximum of
4.5 mg daily. The dosage should be reduced in patients
with renal impairment (see below). 
If it is necessary to stop pramipexole therapy, it should
be withdrawn gradually. UK licensed product informa-
tion suggests tapering off the dose of pramipexole hy-
drochloride at a rate of 750 micrograms daily until a
daily dose of 750 micrograms has been reached; there-
after, the dose should be reduced by 375 micrograms
daily. US licensed product information suggests that
withdrawal should be gradual over a period of 1 week. 
Pramipexole is also given as a single daily dose, 2 to 3
hours before bedtime, in the treatment of restless legs
syndrome. The initial dose of pramipexole hydrochlo-
ride is 125 micrograms daily. This may be increased if
necessary after 4 to 7 days to 250 micrograms daily.
Subsequent doses may be increased if necessary by
250 micrograms every 4 to 7 days to a maximum of
750 micrograms daily. Response to therapy should be
evaluated after 3 months; if treatment is interrupted for
more than a few days, it should be restarted at
125 micrograms daily, and then increased, if required,
as described above. For this indication, pramipexole
may be withdrawn without gradual tapering of the
dose.
Administration in renal impairment. The elimination of
pramipexole is dependent on renal function and the dosage of
pramipexole hydrochloride should therefore be reduced in pa-
tients with renal impairment. 
In the treatment of Parkinson’s disease, the following dosage
schedule has been suggested in UK licensed product information
for initial therapy adjusted according to the patient’s creatinine
clearance (CC): 
• CC 20 to 50 mL/minute: 125 micrograms given twice daily 
• CC less than 20 mL/minute: 125 micrograms once daily 
Similar reductions are suggested in US licensed information for
patients with a CC of 35 to 59 mL/minute and 15 to
34 mL/minute, respectively. 
If renal function declines during maintenance therapy it is rec-
ommended that the daily dose of pramipexole should be reduced
by the same percentage as the decline in CC. 

Lower doses are used in the treatment of restless legs syndrome
and UK licensed information considers dosage reductions
unnecessary in patients with CC of more than 20 mL/minute. US
licensed information recommends that the interval between titra-
tion steps is increased to 14 days in those patients with CC of 20
to 60 mL/minute.

Parkinsonism. Pramipexole is a dopamine agonist used in the
treatment of Parkinson’s disease (p.791) as an adjunct to levo-
dopa therapy to reduce ‘off’ periods with levodopa and amelio-
rate other fluctuations of mobility in the later stages of the dis-
ease. It is also used as monotherapy early in the course of the
disease in an attempt to delay therapy with levodopa. 
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Restless legs syndrome. The aetiology of restless legs syn-
drome (RLS—see Sleep-associated Movement Disorders,
p.958) is obscure and treatment has largely been empirical, al-
though dopaminergic therapy has emerged as a common first-
line choice. Low-dose pramipexole has produced some benefit in
a number of studies1-7 and is licensed for the treatment of moder-
ate to severe RLS in some countries.
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Proprietary Preparations (details are given in Part 3)
Arg.: Maxtenk; Mirapex†; Nixol; Parfeno; Parxium; Portiv; Sifrol; Austral.:
Sifrol; Austria: Sifrol; Belg.: Mirapexin; Braz.: Mirapex; Sifrol; Canad.: Mi-
rapex; Chile: Sifrol; Cz.: Mirapexin; Sifrol; Denm.: Mirapexin; Sifrol; Fin.:
Sifrol; Fr.: Sifrol; Ger.: Sifrol; Gr.: Mirapexin; Hung.: Mirapexin; Indon.:
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Procyclidine Hydrochloride 

(BANM, rINNM)

Hidrocloruro de prociclidina; Procyclidine, Chlorhydrate de; Pro-
cyclidini Hydrochloridum. 1-Cyclohexyl-1-phenyl-3-(pyrrolidin-
1-yl)propan-1-ol hydrochloride.

Проциклидина Гидрохлорид
C19H29NO,HCl = 323.9.

CAS — 77-37-2 (procyclidine); 1508-76-5 (procyclidine
hydrochloride).
ATC — N04AA04.
ATC Vet — QN04AA04.
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