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A randomised controlled study comparing
bromocriptine to which levodopa was later added,
with levodopa alone in previously untreated
patients with Parkinson's disease: a five year

follow up
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Abstract
This pilot study was performed to com-
pare the occurrence of long term motor
complications in Parkinson's disease
when the introduction of levodopa was
delayed by an initial treatment with high
doses of bromocriptine alone. The trial
was a prospective randomised controlled
study comparing 31 previously untreated
patients with Parkinson's disease initially
given bromocriptine alone to which lev-
odopa was later added (group BID) and
29 other previously untreated patients
with Parkinson's disease immediately
given levodopa alone (group D). The end
point was the occurrence of the first
motor complications (wearing off or
dyskinesia). Group B/D patients received
bromocriptine (52 (SEM 5) mg/day) for
2*7 years, to which levodopa was later
added (471 (SEM 46) mg/day). Group D
patients received a comparable dose of
levodopa alone (569 (SEM 47) mg/day).
Both had similar disability scores at the
end of the study. Motor complications
were fewer and appeared later in group
B/D than in group D (56% after 4-9 (SEM
0 5) years of treatment v 90% after 2-7
(SEM 0.5) years, p < 0.01). Wearing off
appeared later (p < 0-01) in group B/D
(4.5 (SEM 0-6) years) than in group D
(2.9 (SEM 0.6) years). Peak dose dyskine-
sia occurred less often in group B/D
patients (three v 14 cases, p < 0.01). This
study showed that a three year initial
monotherapy with high doses of
bromocriptine followed by addition of
levodopa delayed the occurrence of long
term motor complications usually found
in patients with Parkinson's disease
treated with levodopa alone from the
beginning.

(y Neurol Neurosurg Psychiatry 1994;57: 1034-1038)

Levodopa remains the gold standard in the
treatment of Parkinson's disease. Long term
levodopa treatment, however, leads to the
occurrence of late side effects such as abnor-
mal involuntary movements or motor fluctua-
tions. 12 Several putative risk factors have been
proposed to explain these side effects-

namely, the age of onset of Parkinson's
disease,34 the severity and duration of the
disease,5-7 and the duration and dose of
levodopa.5 Most of these factors are closely
related and none can be considered indepen-
dently of the others when treating the
patients. Consequently, most of the retro-
spective studies available have produced con-
tradictory conclusions and there is still a large
controversy about the advantages and dis-
advantages of early or late treatment with
levodopa.9-"1

Early combination of a dopamine agonist
with levodopa has been claimed to reduce the
occurrence of fluctuations and peak dose
dyskinesia'2 13 although this conclusion was
recently disputed.'415 We previously reported
that a three year treatment of previously
untreated patients with Parkinson's disease
with a dopamine agonist alone (bromocrip-
tine) does not induce the motor side effects
often found with levodopa.'6 17 The long term
use of bromocriptine monotherapy, however,
is limited by a decline in efficacy or the occur-
rence of non-motor side effects (hallucina-
tions, oedema, fibrosis).2 1617 In these
situations, it becomes necessary to add lev-
odopa to bromocriptine or to completely
replace bromocriptine by levodopa. There are
no controlled data available about the long
term follow up of patients treated according
to such a strategy. In other words, prospective
data are lacking to assess whether delaying
levodopa by an initial treatment with a
dopamine agonist alone delays the occurrence
of motor complications or not.
The objective of the present prospective

randomised controlled pilot trial was to com-
pare the occurrence of long term motor com-
plications in two groups of previously
untreated patients with Parkinson's disease: a
group treated with bromocriptine alone for as
long as possible to which levodopa was later
added (group B/D) v a group receiving lev-
odopa alone (group D), with a five year follow
up.

Patients and methods
The study included 60 patients who met the
United Kingdom Parkinson's Disease Society
Brain Bank clinical diagnostic criteria for idio-
pathic Parkinson's disease. 18 Patients with

1034

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.57.9.1034 on 1 S

eptem
ber 1994. D

ow
nloaded from

 

http://jnnp.bmj.com/


Comparison of bromocriptine plus levodopa with levodopa alone in previously untreated Parkinson's disease

Table 1 Main characteristics of the patients at entry into
the study

Group BID Group D

Patients 31 29
Men 19 17
Women 12 12
Mean age (y) 61 (2) 62 (2)
Disease duration (y) 2-7 (0-3) 2-7 (0 4)
Hoehn and Yahr stage:

I 12 12
II 18 13
III 1 4

Values in parentheses are SEM. There were no significant
differences between the groups.

clinical features suggestive of progressive
supranuclear palsy19 or multiple system atro-
phy20 were excluded as well as patients with
"juvenile" parkinsonism (<20 years of age) as
it has been suggested that they have a separate
disease. Patients with young onset Parkinson's
disease were accepted (>30 years).21 Patients
older than 75 years at the onset of Parkinson's
disease were also excluded because we wanted
a long term follow up. No patients had previ-
ously received antiparkinsonian drugs such as
levodopa, dopamine agonists, or selegiline.
Amantadine and anticholinergics, if pre-
scribed, were stopped when the patients
entered the trial.
The patients were randomly assigned to

two different pharmacological strategies: (a)
initial treatment with bromocriptine alone to
which levodopa was later added (group B/D)
or (b) levodopa alone from the start (group
D). Antiparkinsonian drugs other than
bromocriptine and levodopa were not used
during the study. Bromocriptine and levodopa
(plus dopa decarboxylase inhibitor) were
introduced at low dosages (2-5 and 50 mg
respectively) in the form of three nearly equal
doses per day that were gradually increased
over a three to six week period according to
the patient's response. Levodopa and
bromocriptine were used all through the study
at the lowest doses able to induce sufficient
functional improvement as judged by the
patient and the physician. High doses of
bromocriptine were used as the maximum
allowed dose was 90 mg/day. Domperidone
(60 mg/daily) was used when needed to pre-
vent nausea, vomiting, or orthostatic hypoten-
sion. In group B/D, levodopa was added to
bromocriptine when a decline in efficacy of
the maximal tolerated dose of bromocriptine
occurred or when bromocriptine-induced side
effects necessitated lowering the dose, with
consequent motor deterioration. Any change
in any drug dose was fully documented.

Table 1 presents main demographic data
and clinical features of the patients of group
B/D and group D (age, sex, duration of the
disease, clinical stage on entry into the protocol
according to the Hoehn and Yahr scale).22
There were no significant differences between
the two groups. Most patients were at clinical
stages I or II when they entered the study.

Patients entered the study from 1982 to
1989. Each of the 60 patients was seen regu-
larly twice a year by the same physician (one
of the four authors) throughout the study.

The motor status was assessed with the
Columbia University scale until 1985 and
later with the newly developed Unified
Parkinson's disease rating scale (UPDRS).23
The end point of the study was defined as

the moment when the first motor complica-
tion occurred. Two different types of motor
complication were defined: the first was
involuntary abnormal movements-that is,
peak dose or biphasic dyskinesia or dystonia.24
The second was motor fluctuation-that is,
wearing off or "on-off' phenomena.2425 The
occurrence of each motor side effect was
detected both by questioning the patient and
by observation. When detected, each motor
complication was documented by an objective
observation by the physician on the next two
visits, at a one month interval.

All patients continuing in the study (those
who had not yet reached the end points) were
reviewed in October 1992. The mean follow
up was similar in the two groups (5.4 (SEM
0-5) years in group B/D and 4 9 (SEM 0-6)
years in group D).

Comparisons were performed by one way
analysis of variance followed by Mann-
Whitney U test or (as required) Student's t
test for paired comparisons. The frequency of
motor complications was compared between
the two groups with the x2 test with Yates'
correction. The probability of keeping free of
motor complications was assessed as a func-
tion of time according to the Kaplan-Meier
product limit estimation.26 The comparison
between the two groups was carried out by a
log rank test.27 An attempt to test the differ-
ence through the Cox model was given up
when the proportional hazard hypothesis
proved irrelevant. A relative risk was calcu-
lated from the Mantel-Haenszel estimator
modified by Tarone.28 The results are mean
values (SEM).

Results
All the patients included were taken into
account, except five in the group B/D. In this
group, four patients were still on bromocrip-
tine alone and did not require levodopa
adjunction on the last follow up visit (October
1992). None of them presented motor com-
plications. The fifth patient had severe hallu-
cinations after six months of bromocriptine
alone (50 mg/day). She was then treated with
levodopa alone (600 mg/day) and developed
the same complication within three months.
She refused to come back to the following
visit. She was the only patient lost in the
study.
The number of patients reaching the end

point when the study terminated was signifi-
cantly different between the two groups (table
2): 14 patients in group B/D and 26 in group
D (p < 0-01). The smaller number of motor
complications in the B/D group was due to a
significantly smaller number of peak dose
dyskinesias (three in group B/D v 14 in group
D, p < 0-01). One patient in group B/D and
two in group D had peak dose dystonias. The
number of occurrences of wearing off was
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Table 2 Comparison of number ofpatients reaching the end points and of delay to reach
the end points

Group BID Group D p Value
(n = 25) (n = 29)

Number of patients reaching:
end point (motor complications) 14 26 <0 01
peak dose dyskinesias 3 14 <0 01
peak dose dystonias 1 2 NS
wearing off 10 10 NS

Delay to reach end-point (mean (SEM)):
from diagnosis 8-1 (0 7) 5-4 (0 7) <0 01
from first treatsnent* 4 9 (0 5) 2 7 (0 5) <0 01
from levodopa 2-2 (0-4) 2-7 (0 5) NS

Delay to reach wearing off (mean (SEM)):
from diagnosis 7 9 (1 0) 6-2 (0-9) NS
from first treatment 4-5 (0 6) 2-9 (0-6) <0 01
from levodopa 2-1 (0 5) 2-9 (0-6) NS

*first treatment = bromocriptine in group B/D and levodopa in group "D".
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Figure 1 Cumulative probability of reaching the end
point (Kaplan-Meier estimate): percentage ofpatients free
ofmotor complications from the onset of treatment
according to treatment group. For details see text.
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similar in both groups (n = 10). We did not
find unpredictable on-off phenomena, bipha-
sic dyskinesias, or freezing when walking as
first motor complications in this study.

Table 2 also shows that the time taken to
reach the end points was longer in group B/D
than in group D whether it was measured
from the time of diagnosis or from the initia-
tion of the first treatment (bromocriptine in
group B/D or levodopa in group D).
Conversely, the delay was similar in both
groups when measured from levodopa intro-
duction. The differences were mainly due to
differences in the time taken for wearing off to
begin.

Kaplan-Meier plots (fig 1) of the probability
of not reaching the end point in group B/D
and D differed widely as proved by the log
rank test (X2 15-9, df= 1; p < 0-001). The
Mantel-Haenszel estimation modified by
Tarone indicated a relative risk of 1/4 21 =
0-24 in developing motor complications when
bromocriptine was prescribed before lev-
odopa.
Motor complications were not the only side

effects during the study. Seven patients had
psychiatric side effects (hallucinations or con-
fusion) before the occurrence of motor end
points: five in group B/D with 50 mg, 60 mg,
30 mg (plus 600 mg levodopa), 60 mg (plus
250 mg levodopa), and 40 mg (plus 400 mg
levodopa) bromocriptine. Bromocriptine was
withdrawn in three cases. The dose was
decreased by 50% in the two other patients.
In these five cases, the hallucinations disap-
peared and the follow up was continued until a
motor end point was reached. Two patients of
group D also had hallucinations with lev-
odopa monotherapy before developing motor
complications (350 and 400 mg/day).
Levodopa was continued as it was not possi-
ble to reduce the dose because of the motor
impairment. No neuroleptic treatment was
prescribed. Clozapine was not available for
this indication in France at this time.

Figure 2 shows the mean doses of levodopa
and bromocriptine at each six monthly visit.
The daily dose of levodopa was significantly
higher in group D than in group B/D from the
30th month of treatment. The mean doses of
levodopa and bromocriptine in patients with
or without motor complications were not dif-
ferent (data not shown).

There was no difference between the two
groups in the severity of the disease assessed
with the Hoehn and Yahr scale when the
patients entered the study. At the end point or
the last visit of follow up, the UPDRS motor
scale showed no significant difference
between the two groups (1 0 6 (1 1) in group
B/D v 11 0 (1-5) in group "D").

Discussion
The study shows that motor complications
(wearing off and peak dose dyskinesia)
occurred later and were less numerous in the
group treated with high doses of bromocrip-
tine followed by levodopa than in patients
treated with levodopa alone from the start. In

v
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6

Time (y)
Figure 2 Mean (SEM) doses of bromocriptine and levodopa in the two groups ofpatients
during the first six years of the study. The number ofpatients continuing the study is
indicated in the bars for each period.
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patients treated with levodopa, motor side
effects were detected in 90% of the cases after
three years of levodopa monotherapy. This is
rapid compared with other studies.29-3' The
difference is probably explained by the fact
that we carefully and prospectively followed
up our patients and thus often detected mild
motor complications before they were noticed
by the patients themselves. In contrast, motor
complications occurred in 56% of the patients
in group B/D. Nakanishi et al 32 described the
occurrence of late motor side effects in 49%
of patients treated with levodopa and 36% of
B/D group. In their study, however, the
dosage of bromocriptine was lower (mean
value around 12-5 mg) than in the present
work and no statistical evaluation was pre-
sented in their report.
The present trial also found that delaying

levodopa with bromocriptine did not influ-
ence wearing off and peak dose dyskinesia in a
similar way. In fact, the number of patients
with wearing off was similar in groups B/D
and D, but it occurred later when levodopa
was given late (group B/D). Conversely, the
frequency of dyskinesia was significantly lower
in group B/D-that is, when levodopa was
delayed. Our result is not in accordance with
the data of Nakanishi et al'2 who described a
similar frequency of dyskinesia in both groups
(8-5% in B/D and 10% in D) after five years
of treatment. They also found the same fre-
quency of occurrence for on-off and wearing
off phenomena in both groups.
The results of the present study suggest

that wearing off phenomena and peak dose
dyskinesias have different pathophysiological
mechanisms.29-3'

Dyskinesia occurred significantly less often
in the B/D group than in the D group. It has
been shown that bromocriptine alone does
not induce dyskinesia in previously untreated
patients with Parkinson's disease61733 or in
the primate MPTP model of parkinsonism.
The incidence of dyskinesia is also reduced
when bromocriptine or levodopa are given
together early in the course of treatment.'2'3
This conclusion was recently discussed by
Weiner's group.'4 5 The few patients in their
study (10 in the levodopa group and seven in
the early combination group) does not allow
any definite conclusions to be reached. Our
results show that the occurrence of dyskine-
sias was lower when the drugs were given
together later. Several hypotheses can be pro-
posed to explain this. It is possible that the
more sustained dopaminergic stimulation
elicited by bromocriptine reduces the occur-
rence of dyskinesia. It is also possible that the
difference can be explained by the DI antago-
nist effect of bromocriptine or its inability to
discriminate between the high and low affinity
states of the D2 receptor. In our study, how-
ever, the symptomatic effect of bromocriptine
allowed us to use lower doses of levodopa in
the B/D group than in the D group. This dif-
ference may also explain our results as reduc-
ing the levodopa dose is the best way to
reduce the intensity of dyskinesia.
Long term motor complications appeared

after the same duration of treatment with lev-
odopa in both groups. This suggests that the
late motor complications encountered in
patients with Parkinson's disease are indeed
more closely related to the duration of the
treatment with levodopa than to the evolution
of the disease. Whether this difference can
also be explained by the putative protective
effect of the dopamine agonist as suggested by
"in vitro studies"'5 remains a topic for future
research. A recent multicentre study showing
that bromocriptine reduced the risk of mortal-
ity in patients treated with levodopa (by more
than 50%) has suggested a cardioprotective
effect of bromocriptine.36 In our study, one
patient in the B/D group and three in the D
group died in October 1992. Our population
is too small and our follow up too short to
allow any conclusions on this point.
We make two other comments about the

present trial. Firstly, we prospectively fol-
lowed two cohorts of previously untreated
patients with Parkinson's disease who were
randomly assigned to two different therapeu-
tic regimens as soon as a dopaminergic treat-
ment was considered necessary. By this
means, most of the risk factors putatively
influencing the occurrence of long term motor
side effects were not significantly different
between the two groups. The age at onset of
disease was similar. The severity and the
duration of the disease were similar when
starting the treatment. The symptomatic
improvement induced by both therapeutic
strategies was similar at the end of the study.
Therefore, we can assume that the differences
in patient outcomes is mainly related to the
difference in drug regimen. It is true, how-
ever, that the present study has a methodolog-
ical limit because it was not blind. In fact, this
trial must be considered as a long term pilot
study as it was designed in the early 1980s
when such a strategy had not been tested
before. Since that time, blind studies built on
similar patterns have been started with other
dopamine agonists but have several years to
run before their results become available.

Secondly, it is likely that a proportion of the
patients enrolled in our study had extrapyra-
midal syndromes other than idiopathic
Parkinson's disease. In fact, when reviewing
the 60 cases in October 1992, two patients of
the group B/D and two patients of the group
D subsequently presented atypical features
such as dementia, or pyramidal, dysauto-
nomic, or cerebellar symptoms that make the
diagnosis of idiopathic Parkinson's disease
questionable. All of them, however, initially
responded to dopaminergic drugs. The fact
that we randomly allocated the treatments
suggests that the same proportion of atypical
Parkinson's disease should have been
included in each arm of the study so that our
results are still valid despite the methodological
limits.

In conclusion, this study shows that a three
year initial monotherapy with high doses of
bromocriptine followed by a late use of lev-
odopa as an adjunct delays the occurrence of
long term motor complications usually found
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in patients with Parkinson's disease treated
with levodopa alone from the beginning.
Further studies must be performed to com-
pare the results of this new strategy (late lev-
odopa combination treatment with a
dopamine agonist) with other therapeutic
schemes.
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uscript.
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