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Objective: To study the frequency and severity of
acute orthostatic hypotension (OH) in patients with
Parkinson’s disease who are starting dopamine agonist
therapy.

Patients and Methods: In the context of an outpa-
tient clinical practice, 29 consecutive patients with Par-
kinson’s disease who were starting dopamine agonist
therapy were brought into the clinic for their first dose
of agonist. After a baseline supine and standing blood pres-
sure assessment, patients were given a test dose of ei-
ther pergolide mesylate (0.025, 0.05, 0.125, or 0.25 mg),
pramipexole dihydrochloride (0.125 mg), or ropinirole
hydrochloride (0.125 or 0.25 mg). At 3 selected times,
blood pressure readings were repeated in the supine and
standing positions.

Main Outcome Measure: Orthostatic hypotension
was defined as a drop in either systolic blood pressure of

more than 25 mm Hg or diastolic pressure of more than
10 mm Hg. Patients with OH before the administration
of the dopamine agonist were excluded.

Results: Ten subjects (34%) met the criteria for acute
OH. There was no evidence that OH was related to the
use of a specific dopamine agonist or the concurrent use
of levodopa. Of the patients who met the criteria for OH,
only 3 (30%) had symptoms of OH, such as lighthead-
edness or general malaise.

Conclusions: Acute OH occurs frequently when start-
ing dopamine agonist therapy in Parkinson’s disease, but
is frequently not appreciated by patients. Knowledge of
acute blood pressure responses may be useful when mak-
ing decisions regarding agonist titration schedules in clini-
cal practice.
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M EDICATIONS used to
treat Parkinson’s dis-
ease (PD), including
levodopa,1 may result
in orthostatic hypoten-

sion (OH). Dopamine agonists can mark-
edly reduce blood pressure, and precipi-
tous changes can occur even with the first
dose.2 Dopamine agonists lower blood
pressure primarily by venous and arterial
dilation through inhibition of the sympa-
thetic nervous system.3 Because apomor-
phine hydrochloride and bromocriptine
mesylate decrease blood pressure in nor-
motensive and hypertensive subjects,4 do-
pamine agonists have been used in the
treatment of high blood pressure.5 In PD,
OH has been a well-recognized adverse ef-
fect of all available dopamine agonists, in-
cluding bromocriptine, pergolide me-
sylate, and the newer agents, pramipexole
dihydrochloride and ropinirole hydro-
chloride.6,7 These studies reported OH as
an adverse event associated with the ad-
ministration of dopamine agonists at any

point rather than as an acute effect of start-
ing the medication. We studied the fre-
quency and severity of acute changes in
supine and standing blood pressure read-
ings when patients took their first dose of
a dopamine agonist. An acute change in
blood pressure strongly suggests a direct
dopamine agonist effect rather than an un-
derlying illness (dehydration or infec-
tion) or concurrent medication (antihy-
pertensive or antiparkinsonian) that may
have resulted in an adverse event being re-
ported in previous studies. This informa-
tion would be useful when making deci-
sions regarding subsequent titration and
dosing schedules, to assure patient safety
and drug tolerability.

RESULTS

Nine patients (31%) received pergolide; 16
(55%), pramipexole; and 4 (14%), ropin-
irole. After agonist ingestion, 10 patients
(34%) met the criteria for OH (6 met the
systolic criteria; 7, the diastolic criteria; and
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3, both the systolic and diastolic criteria). Three of the
patients with OH received a test dose of pergolide me-
sylate (0.025, 0.125, or 0.25 mg), while 7 were given pra-
mipexole dihydrochloride (0.125 mg). There was no evi-
dence that a specific dopamine agonist resulted in an

increased frequency of OH (P=.36, Fisher exact test). All
patients received a low dose of agonist (mean pergolide
equivalent, 0.11±0.05 mg), where 1 mg of pergolide
equals 1 mg of pramipexole equals 3 mg of ropinirole.
Because of this lack of variation, no correlation could be
tested between dose and the occurrence of acute OH. Of
the 10 patients who met the criteria for OH, only 3 (30%)
had symptoms of OH (lightheadedness or general
malaise).

Orthostatic hypotension was not related to the con-
current use of other medications such as levodopa and
antihypertensive agents. Although most patients in this
study were receiving levodopa, among the 6 who were
not, 2 demonstrated agonist-associated OH. Only 1 pa-
tient with OH was receiving an antihypertensive medi-
cation (nifedipine, 30 mg/d).

COMMENT

Orthostatic hypotension is a frequently reported mani-
festation of autonomic dysfunction in patients with PD,
with prevalence rates from 8.7% to 58.2%.9-11 Acute OH
is not usually appreciated by patients as lightheaded-
ness. A recent study by Senard et al11 demonstrated that
38.5% of patients with OH were asymptomatic. Among
55 subjects enrolled in a double-blind trial of pramipex-
ole, Hubble et al7 found that all patients exhibited
asymptomatic OH, regardless of treatment with placebo
or pramipexole. In a study by Singer et al,12 which used
a questionnaire to determine autonomic symptoms in
men with PD, 22% of patients complained of orthostatic
dizziness.

The results of our study are similar to those of oth-
ers that demonstrated OH with agonist therapy in PD. In
91 consecutive patients with PD evaluated for OH, Sen-
ard et al11 found that 53 patients met criteria for OH, and
more than half were receiving bromocriptine. Likewise,
Hubble et al7 found more symptomatic OH in patients re-
ceiving pramipexole than in those receiving placebo (25%
vs 18.5%, respectively).

The treatment of OH in PD includes nonpharma-
cological as well as pharmacological measures to stabi-
lize blood pressure. Nonpharmacological therapies
include eliminating or decreasing medications that may
cause OH (diuretics, vasodilators, antihypertensives, tri-
cyclic antidepressants, and dopamimetics), increased con-
sumption of salt and fluids, smaller but more frequent
meals, avoidance of alcoholic beverages, and use of elas-
tic Jobst stockings to increase venous return of blood to
the heart. Since these conservative measures may be ef-
fective in patients who have only mild dysfunction, phar-
macological agents are usually necessary to improve the
patient’s symptoms. The number of medications avail-
able is extensive and diverse, each with an associated pro-
file of potential adverse effects, supine hypertension be-
ing the most common. Frequently used drugs in the
treatment of OH include mineralocorticoids (fludro-
cortisone), sympathomimetics (ephedrine, and phenyl-
propanolamine), direct vasoconstrictors (midodrine
hydrochloride), prostaglandin synthetase inhibitors (indo-
methacin) and prohemopoietic agents (erythropoietin).13

The role of orthostatic hypotension—symptomatic or

PATIENTS AND METHODS

PATIENTS

Thirty-three consecutive ambulatory patients with PD
who planned to start dopamine agonist therapy un-
der the care of a movement disorder specialist in our
university tertiary care center were studied. All pa-
tients were brought into the clinic for their first non-
randomized, open-label dose during an appoint-
ment that was separate from their regular follow-up
visit. In all cases, dopamine agonists were selected
to treat progressive parkinsonism. The choice of ago-
nist was not randomized but rather based on the treat-
ing physician’s preference after consultation with the
patient, and did not focus on concerns of OH. Or-
thostatic hypotension was defined as a change in sys-
tolic blood pressure of more than 25 mm Hg or a
change in diastolic blood pressure of more than 10
mm Hg.8 Four patients had OH before the adminis-
tration of the dopamine agonist and were not in-
cluded in the data analysis. The mean (±SD) age of
the remaining 29 patients (18 men and 11 women)
was 62.4±10.4 years (range, 38-83 years), and the
mean (±SD) disease duration from the time of diag-
nosis was 11.2±6.0 years (range, 1-28 years). Twenty-
three patients (79%) were receiving levodopa therapy
at the time of the study, with a mean dose of 554.9
mg/d. Six patients (21%) were receiving antihyper-
tensive medications at the time of the study, but none
had OH at baseline. No changes were made to the pa-
tient’s dose of antiparkinsonian or antihypertensive
medications before this study. After obtaining base-
line supine and standing (measured after 3 minutes
in the upright position) blood pressure readings, pa-
tients were given an oral test dose of either per-
golide mesylate (0.025, 0.05, 0.125, or 0.25 mg), pra-
mipexole dihydrochloride (0.125 mg), or ropinirole
hydrochloride (0.125 or 0.25 mg). The oral test dose
was selected by the treating physician as the pro-
posed dose for starting agonist treatment in an out-
patient setting and considered the patient’s overall
disability and age. At 30 minutes, 1 hour, and 11⁄2 to
2 hours after agonist ingestion, blood pressure read-
ings were repeated by unblinded personnel, with the
patient in the supine and standing positions. A single
nurse, trained by a physician in the Movement Dis-
orders section to take the recordings as described
above, was responsible for all blood pressure read-
ings for each study patient.

STATISTICAL ANALYSIS

Frequencies and percentages were calculated. Fisher
exact test was used to determine the association of
OH with specific dopamine agonists or the use of other
medications.
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asymptomatic—as a cause of orthostatic instability and
falling has not been systematically studied among pa-
tients with PD. We recognize that this was not a ran-
domized, blinded, placebo-controlled study, but it was
designed to mimic a regular clinical practice and used
consecutive patients. Because the morbidity of falls in-
cludes hip fractures, expensive diagnostic procedures,
multiple emergency department visits, and hospitaliza-
tion, the identification of patients who have OH in re-
sponse to antiparkinsonian medication is of practical im-
portance. Despite the small number of subjects in this
study, we believe that drug-induced OH may cause sig-
nificant disability in this patient population and recom-
mend that dopamine agonist therapy be started under the
direct supervision of a physician or nurse. This moni-
toring can be accomplished easily during an extended out-
patient clinic appointment. Because so many of our pa-
tients were asymptomatic despite large drops in blood
pressure, we now modify titration schedules in patients
who demonstrate acute OH. These patients are started
on lower doses and, often, alternate-day therapy. The
monitoring of blood pressure in the outpatient clinic is
a simple and safe procedure that can assist in disease man-
agement.
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