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Introduction — Clinicians switch from one dopamine agonist to another
for various reasons. However, each change may inadvertently result in
certain potential risks such as decreased medication efficacy or new
side-effects. Objective — We evaluated the tolerability of a switch of
bromocriptine to piribedil using two conversion ratios as a primary
outcome measure, with motor function as a secondary outcome
measure, in patients with mild to moderate Parkinson’s disease

(PD). Methods — Twenty consecutive patients with mild to moderate
PD (Hoehn and Yahr, stage II-III) on treatment with stable doses of
bromocriptine and levodopa were randomized to two groups of 10
patients each, to receive piribedil based on 1:5 or 1:10 conversion
ratios. Blinded evaluations were performed: 1) United Parkinson’s
Diseased Rating Scale (UPDRS) scores both in ‘on’ and ‘off”, 2) Open-
ended interviews for adverse events, 3) Epworth Sleepiness Scale, 4)
Purdue Pegboard assessment during ‘on’ and ‘off’, 5) Hand-arm
movement test during ‘on’ and ‘off’, and 6) Walking test during ‘on’
and ‘off”. Results — Major adverse events included ‘sleep attacks’ in one
patient and minor side-effects included giddiness, nausea,
hallucinations, sleepiness and lethargy. However, these were mild and
19 (95%) of the 20 patients completed the study. There was a
significant improvement in both the UPDRS ‘off’ total and motor
scores at 1 month compared with baseline for the group on 1:10 ratio.
The walking times during the ‘off” state at 1 and 2 months were
significantly better compared with baseline in the 1:5 group. There were
otherwise no significant differences in the rating tests during both ‘off’
and ‘on’ states before and after the bromocriptine switch. Conclusions —
We demonstrated that patients with mild to moderate PD who were on
relatively low doses of bromocriptine can be safely switched to piribedil
based on a conversion ratio of either 1:5 or 1:10. However, the higher
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daytime somnolence.

Dopamine agonists (DA) are effective as mono-
therapy in early Parkinson’s disease (PD) and as
adjunctive treatment to levodopa in advanced PD
(1-3). A number of DA are currently available for
the treatment of PD: bromocriptine, pergolide,
lisuride, cabergoline, piribedil, ropinirole, prami-
pexole and apomorphine. Despite suggestions that
some DA may be more effective than others,
comparative trials of different DA (4-17) lack
conclusive evidence.

Clinicians switch from one DA to another for
various reasons including allergic reactions, cost,
perceived or intolerable side-effects, suboptimal
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conversion ratio has to be carried out with caution in patients with
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response and patient preference. However, change
may inadvertently result in unwanted outcomes
such as decreased medication efficacy or new
unwanted side-effects. There is a need for studies
to explore such common situations which clinicians
routinely face. Three recent studies demonstrated
that a rapid or gradual switchover of an older DA
(bromocriptine, pergolide) to a newer DA (ropini-
role, pramipexole) could be carried out safely with
no loss of efficacy (5, 6, 12). However, the newer
DA such as ropinirole and pramipexole are not
available in many countries. Piribedil is similar to
pramipexole as a non-ergot DA with both D2 and



D3 agonist action and has demonstrated efficacy
for treatment of PD (18). Bromocriptine is an older
ergot DA, widely used in many countries, including
ours. To our knowledge, the tolerability of switch-
ing bromocriptine, an ergot DA to piribedil at 1:5
and 1:10 conversion ratios has not been evaluated
in a clinical study.

We evaluated the tolerability of a switch of
bromocriptine to piribedil using two conversion
ratios as a primary outcome measure, with motor
function as a secondary outcome measure, in
patients with mild to moderate PD.

Methods

Twenty consecutive PD patients evaluated at
our Movement Disorder Clinic participated. The
inclusion criteria for those who reported no signi-
ficant side-effects at the time of this study entry
included: 1) On stable doses of bromocriptine,
levodopa formulations and other anti-parkinso-
nian medications, 2) Mild to moderate PD (Hoehn
and Yahr, stage II-1II), 3) Not taken piribedil
previously and 4) Given written consent for the
study. Approval was obtained from our institu-
tion’s ethics committee.

The recommended daily upper end dose of
bromocriptine is about 50 mg, and for piribedil
(Trivastal Retard, controlled release formulation)
about 250 mg. This is equivalent to a bromocrip-
tine to piribedil conversion ratio 1:5. The majority
of our local PD patients were on 10-15 mg of
bromocriptine per day. This allowed us to study a
higher conversion ratio (1:10). Ten patients were
randomized to a bromocriptine:piribedil conver-
sion ratio of 1:5 and 10 other patients to a ratio of
1:10. The study patients were required to stop
taking bromocriptine after the evening dose of the
day and commence taking piribedil therapy the
following day at a dose in accordance with
conversion ratios. Patients on 1:10 ratio were
instructed to step up to the required piribedil
dose over 1-2 weeks if they were assigned to take
200 mg or more per day. Other anti-parkinsonian
medications (e.g. levodopa) were kept constant to
minimize confounding variables.

Baseline evaluation was carried out on the last
day of bromocriptine ingestion. Patients were
evaluated together with non-study patients in the
clinic by two observers blinded to the objectives
and design of the study. The following evaluations
were performed: 1) United Parkinson’s Diseased
Rating Scale (UPDRS) scores both in ‘on’ and
‘off” states, 2) Open-ended interviews for adverse
events, 3) Epworth Sleepiness Scale, 4) Purdue
Pegboard (Lafayette Instruments, Lafayette, IN,
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USA) assessment during ‘on’ and ‘off’, 5) Hand-
arm movement test during ‘on” and ‘off” and 6)
Walking test during ‘on’ and ‘off”. All patients were
examined at about the same time of day through-
out the study. All study subjects were contacted
fortnightly to ascertain potential adverse events.
They were examined at baseline and at 1 and
2 months after commencement of piribedil.

‘off” was defined as patient’s clinical state when
all PD medications were taken off overnight for
12 h.

‘on” was defined as the clinical state where
functional benefits were maximal, as agreed by
patient and investigators. This was usually about
1-2 h after ingestion of anti-parkinsonian medica-
tions.

Purdue Pegboard (Lafayette Instruments)

Each patient was instructed to put 10 pegs into the
respective holes. If a peg dropped during the
process, the test was repeated. Each arm was tested
twice. The mean time taken to complete each task
was calculated.

Hand-arm movement test

With hands outstretched, patients were instructed
to alternate between two fixed points, 30 cm apart,
for a period of 20 s. Each hand was tested twice
and the mean number of alternations recorded.

Walking test

Patients were instructed to walk as fast as possible
for 7 m to and fro, including turning. The test was
repeated twice and the mean time ascertained.
Freezing episodes when present, were recorded.

Epworth Sleepiness Scale

This scale (19) consisted of eight self-administered
questions to assess the likelihood of dozing in
different situations. Each answer was graded from
0 = would never doze to grade 3 = high chance of
dozing. The maximal score was 24. A score above
11 was interpreted as abnormal.

Statistical analysis

Wilcoxon signed ranks test was utilized to compare
the median values of the various rating tests. In
addition, student test and chi-squared test were
used to compare the continuous and categorical
variables. Statistical significance was defined at
P < 0.05.
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Results

Amongst the 1:5 (bromocriptine:piribedil) con-
version ratio group, there were eight (80%)
males, with mean age of 62.0 + 9.3 (47-74) years.
Amongst the 1:10 conversion ratio group,
there were 10 males (100%) with mean age of
59.6 & 8.1 (47-72) years. Mean bromocriptine
dose was 158 299 (7.5-40) and 11.5+ 7.1
(5-30) mg/day, respectively (Table 1).

Following conversion to piribedil, 19 (95%) of
the 20 patients completed the study. The one
patient who dropped out was on 1:10 conversion
ratio. He reported ‘sleep attacks’ as a major
adverse effect. All the other patients reported
mild and tolerable adverse effects and completed
the study. These adverse effects included giddiness,
nausea, hallucinations, sleepiness and lethargy
(Table 2). For the 1:5 ratio group, four (40%)
patients experienced minor adverse effects. Only
one patient chose to stop piribedil after completion
of the study because of persistent lethargy and
reverted back to bromocriptine. For the 1:10 ratio
group, five (50%) reported side-effects. However,
four of these five patients continued on piribedil.
One patient stopped piribedil after the study was
completed.

There was a significant improvement in both the
UPDRS ‘off” total and motor scores at 1 month
compared with baseline for the 1:10 conversion
ratio. The walking times during the ‘off” state at 1
and 2 months were significantly better compared

Table 1 Demographics

Bromacriptine:piribedil ratio 1:5 1:10
Number of patients 10 10
Mean age (years) (range) 62.0 + 9.3 (47-74) 59.6 + 8.1 (47-72)
Gender
Males 8 10
Females 2

Mean bromocriptine dose (mg/day) 15.8 4+ 9.9 (7.5-40) 115 + 7.1 (5-30)

Table 2 Adverse events®

Adverse events Number of patientst

Major
Sleep attacks
Minor
Giddiness
Nausea
Hallucinations
Sleepiness
Lethargy

S NN W w

* Only one patient did not complete trial because of adverse events.
+ Some patients reported more than one adverse event.
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with baseline in the 1:5 group. There were other-
wise no significant differences in the rating scores
during both ‘off” and ‘on’ states before and after
bromocriptine conversion (Tables 3-8).

Table 3 Peghoard test

Baseline (s) One month (s) Two months (s)
Ratio 1:5
Left 'off' 30.3 (26-47.5) 28.0 (23-77.5) 28 (22-90.5)
Left 'on' 29.5 (22-58) 26.5 (25.5-27) 25 (22-61.5)
Right 'off' 34.5 (24.5-43) 30.8 (26-52.5) 29 (27-45)
Right 'on’ 30.5 (26-52) 29.5 (26.8-44) 29 (25-41)
Ratio 1:10
Left 'off' 40.5 (32-102.5) 36.5 (27-112.5) 35.8 (29-60)
Left 'on' 33.3 (27.5-79) 36.3 (28.5-110) 35.3 (28-55.5)
Right 'off' 34.5 (27-100.5) 31 (24-121) 31.5 (28-55.5)
Right 'on’ 29 (22.5-69.5) 30 (23-70.5) 29 (24-50)
Values are given as median (range).
Table 4 Hand-arm movement test
Baseline (s) One month (s) Two months (s)
Ratio 1:5
Left 'off' 405 (17-49.5) 42.1 (20-48) 40.8 (20.5-47.5)
Left 'on’' 33,5 (17-42.5) 38 (17-44.5) 39.5 (16.5-45.5)
Right 'off' 40 (13.5-50) 40.8 (22.5-52.5) 38 (21-48)
Right 'on’ 38.5 (16-46) 40 (15.5-48) 35.5 (18-45.5)
Ratio 1:10
Left 'off' 30.5 (27-49.5) 31 (21.5-41.5) 37 (17-38.5)
Left 'on' 24.5 (20-37.5) 29 (23-51) 25 (18-48.5)
Right 'off' 35.5 (22-64.5) 34 (23-54.5) 40.5 (12.5-58)
Right 'on’ 30 (22.5-57.5) 35 (12.5-39.5) 30.5 (18-50.5)
Values are given as median (range).
Table 5 Walking test
Baseline (s) One month (s) Two months (s)
Ratio 1:5
'off' 18* (8.5-37) 14.0% (7.5-18) 16.5* (8-25)
‘on’' 13 (9.5-28) 11.5 (8-18.5) 15 (9-26)
Ratio 1:10
'off' 13 (8-108.5) 14 (9-63) 11.5 (9-90.5)
‘on' 12 (9-108) 12 (10-55) 12 (9-42)

Values are given as median (range). * P < 0.05.

Table 6 UPDRS (total score)

Baseline (s) One month (s) Two months (s)
Ratio 1:5
'off' 445 (30-71) 445 (30-57) 48 (29-67)
‘on' 22 (5-32) 16 (5-34) 21 (15-35)
Ratio 1:10
'off' 62* (28-69) 46% (27-65) 53 (20-70)
‘on' 11 (5-34) 11 (3-36) 14 (3-38)

Values are given as median (range). * P < 0.05.



Table 7 UPDRS (motor score)

Baseline (s) One month (s) Two months (s)
Ratio 1:5
‘off' 31 (22-59) 34 (22-71) 36 (26-67)
‘on' 16.5 (4-26) 19.5 (4-26) 19 (11-35)
Ratio 1:10
'off' 40* (19-56) 33 (14-53) 39 (15-68)
‘on’ 10 (3-27) 8 (1-29) 12 (3-32)

Values are given as median (range). * P < 0.05.

Table 8 Epworth Sleepiness Scale score

Baseline (s) One month (s) Two months (s)
Ratio 1:5 8 (0-15) 7 (1-10) 6 (3-11)
Ratio 1:10 7(2-19) 5(1-12) 7(1-13)

Values are given as median (range).

Discussion

Our study showed that almost all of the mild to
moderate PD patients who were on stable doses of
bromocriptine (D2 agonist and weak DI antagon-
ist), could be switched to piribedil (D2 and D3
agonist) at conversion ratios of 1:5 or 1:10 with
tolerable side-effects. Whilst the switch of DA
appeared to exacerbate some of the adverse effects
generally associated with DA, only one patient did
not complete the study. This patient dropped out
of the study after 1 month at a piribedil dose of
100 mg/day, because of excessive daytime somno-
lence. He reported almost falling asleep numerous
times whilst driving a motor vehicle. These symp-
toms appeared similar to ‘sleep attacks’ described
by various authors (20-23). This patient’s baseline
Epworth score (a measure of tendency to sleepi-
ness) was 14 (relatively high), together with a
relatively higher bromocriptine:piribedil conver-
sion ratio (1:10) may have exacerbated this pre-
existing tendency. Cessation of piribedil led to
complete resolution of his somnolence state. He
had previously not complained of such ‘sleep
attacks’ while on bromocriptine. Other than this
patient, minor side-effects such as giddiness,
nausea, lethargy, hallucination and sleepiness,
which did not warrant stopping of piribedil
during the study were observed in 40% each of
the two groups with different conversion ratios.
There was no significant increase in the Epworth
scores in our study subjects.

Based on blinded evaluations using the UPDRS
ratings, Purdue Pegboard test, hand-arm move-
ment test, and walking test during ‘off” and ‘on’
states, we did not detect any significant deterior-
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ation in the motor function of our patients as a
result of the switch of DA. For the group on 1:10
conversion ratio, there was significant improve-
ment of both the UPDRS total and motor scores
during the ‘off” state at 1 month after the DA
switch, but this was not sustained. This could be
the result of an actual initial benefit of increased
drug potency or an initial placebo effect. Study of
the 1:10 ratio was possible because the majority
of our study patients were on relatively low doses
of bromocriptine (about 10-15 mg), and hence
the recommended upper end dose of piribedil
(250-300 mg/day) was not exceeded.

Three studies have previously demonstrated that
pergolide or bromocriptine can be rapidly or
gradually switched to pramipexole or ropinirole
(5, 6, 12) without significant change in adverse
events. Hanna et al. (12) in an open label study
evaluated 25 patients who were converted from
pergolide to pramipexole and did not find any
differences in their efficacy. Goetz et al. (5) com-
pared rapid- vs slow-titration for initiating pram-
ipexole in patients already on bromocriptine or
pergolide using a conversion of 1:1 for pergolide
dose and 10:1 for bromocriptine dose. In the rapid-
titration group, the mean time to reach a UPDRS
score that was better than baseline without
increased adverse events was significantly shorter.
The switchover to pramipexole resulted in
improved motor function compared with baseline
disability on the other DA. Canesi et al. (6)
reported better UPDRS activities of daily living
score at 4 weeks after an overnight switch from
pergolide or bromocriptine to ropinirole (conver-
sion ratio 1:6 and 10:6, respectively). Other studies
have shown that when patient’s benefit to a DA
has waned, switching it to another DA may result
in renewed efficacy (14, 15). The exact mechanism
of this phenomenon has not been clarified,
although differential stimulation of the various
dopamine receptors may play a role.

We provided patient tolerability and efficacy
data for clinicians contemplating switching DA
therapy. While the need for a switch from bromo-
criptine to piribedil can be argued, the latter drug
may be the only non-ergot DA available for PD in
a number of countries, and hence our findings will
be useful. Our study was not designed for a head-
to-head comparison between the two DA. How-
ever, we performed comprehensive blinded clinical
evaluations designed to examine the tolerability
and motor function following the conversion.
Furthermore, patients assigned to either conver-
sion ratio were matched in age, gender, stage of
disease, and doses of bromocriptine, allowing a
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more accurate comparison between the two groups
of patients.

In conclusion, we demonstrated that patients
with mild to moderate PD on relatively low doses
of bromocriptine can be switched to piribedil based
on a conversion ratio of either 1:5 or 1:10, with
tolerable adverse effects. There was also no loss in
medication efficacy following the switch. However,
the higher conversion ratio has to be carried out
with caution in patients who are high-risk of
daytime somnolence. A baseline Epworth score
may be useful to stratify the risk of ‘sleep attacks’
in these patients.
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