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A B S T R A C T

Background

As Parkinson's disease progresses the control of motor symptoms oHen requires the addition of other drugs to levodopa. The principle
aim of COMT inhibitor therapy is to increase the duration of eAect of each levodopa dose and thus reduce the time patients spend in the
relatively immobile 'oA' phase.

Objectives

To compare the eAicacy and safety of adjuvant COMT inhibitor therapy versus placebo in patients with Parkinson's disease, already
established on levodopa and suAering from motor complications.

Search methods

Electronic searches of the Cochrane Controlled Trials Register, (The Cochrane Library Issue 1, 2003), MEDLINE (1966-2003), EMBASE
(1974-2003), were conducted. Grey literature was hand searched and the reference lists of identified studies and reviews examined. The
manufacturers of COMT inhibitors were contacted.

Selection criteria

Randomised controlled trials of adjuvant COMT inhibitor therapy versus a placebo in patients with a clinical diagnosis of idiopathic
Parkinson's disease and long-term complications of levodopa therapy.

Data collection and analysis

Data were abstracted independently by the authors and diAerences settled by discussion. The outcome measures used included
Parkinson's disease rating scales, levodopa dosage, 'oA' time measurements and the frequency of withdrawals and adverse events.

Main results

Fourteen trials fulfilled the inclusion criteria. 2566 patients with Parkinson's disease and motor fluctuations were included in this review.
Eight trials examined entacapone versus placebo in a total of 1560 patients. These trials were between two and twelve months in duration.
Six trials examined tolcapone versus placebo in a total of 1006 patients. These trials were between six weeks and twelve months in duration.

Both tolcapone and entacapone reduced 'oA' time, reduced levodopa dose and modestly improved motor impairments and disability.
This was at the expense of increased risk of dyskinesias, nausea, vomiting, and diarrhoea. A few participants taking tolcapone were found
to have raised liver enzyme levels.
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Authors' conclusions

In the management of the motor complications seen in Parkinson's disease, tolcapone and entacapone can be used to reduce oA time,
reduce levodopa dose, and modestly improve motor impairment and disability. This is based on, at best, medium term evidence. However
some participants on tolcapone had raised liver enzymes. This combined with three cases of fatal hepatic toxicity found during post-
marketing surveillance has raised concerns over the safety of tolcapone.

P L A I N   L A N G U A G E   S U M M A R Y

The COMT inhibitors entacapone and tolcapone show similar benefits in relieving levodopa-induced complications in Parkinson's
disease but more data on the safety of tolcapone is required.

As Parkinson's disease progresses the control of the symptoms oHen requires the addition of other drugs to levodopa. The principle aim
of COMT inhibitor therapy is to increase the duration of eAect of each levodopa dose and thus reduce the time patients spend in the
relatively immobile 'oA' phase. Tolcapone and entacapone can be used to reduce oA time, reduce levodopa dose, and modestly improve
motor impairment and disability. This is based on, at best, medium term evidence. However some participants on tolcapone had raised
liver enzymes. Post-marketing surveillance identified three cases of fatal hepatic toxicity in patients treated with tolcapone. As a result,
tolcapone has been withdrawn from some countries and severe restrictions on its use have been imposed in others.
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B A C K G R O U N D

Over 20 years aHer its introduction, levodopa remains the most
eAective therapy in Parkinson's disease. However, with long-
term treatment, patients develop side eAects comprised of motor
and psychiatric complications. The former consist of involuntary
writhing movements of the face, limbs and trunk (choreoathetosis),
painful cramps oHen aAecting the feet (dystonia) and a shortened
response to each dose of levodopa (end-of-dose deterioration).
These aAect 50% of patients aHer 6 years of therapy (Rajput 1984)
and 100% of young onset patients aHer a similar period of therapy
(Quinn 1986).

In an attempt to reduce these adverse responses to fluctuations
in dopaminergic stimulation various therapeutic strategies can
be adopted. These include using more frequent smaller doses of
levodopa, controlled release formulations, additional dopamine
agonists or continuous subcutaneous infusions of apomorphine.
Catechol-O-methyltransferase (COMT) is an enzyme that catalyses
the metabolism of levodopa to 3-O-methyldopa. Drugs that inhibit
COMT prolong the maintenance of serum levodopa levels and
hence produce a longer and more stable clinical response (Bonifati
1999). There are two COMT inhibitors used in clinical practice at
present: tolcapone and entacapone.

The eAicacy and safety of COMT inhibitors have been examined
in early Parkinson's disease, before motor complications have
developed, and in the later stages of the condition, when patients
have motor complications as a result of levodopa therapy. Trials
in later disease have lead to COMT inhibitors being licensed for
this indication in the expectation of a reduction in oA time and
improved motor function. There has been controversy over the
licensing of tolcapone. Concerns over several deaths from liver
toxicity thought to be induced by tolcapone led to the withdrawal
of the European drug license, although the drug is still available in
the USA provided stringent hepatic monitoring is performed (EAEM
1998).

The present systematic review examines all randomised controlled
trials of adjuvant COMT inhibitor therapy compared with placebo
in later Parkinson's disease with motor complications to establish
its eAicacy and tolerability. A separate review covers the eAects of
adjuvant COMT inhibitors versus active comparators.

O B J E C T I V E S

To compare the eAicacy and safety of adjuvant COMT inhibitor
therapy versus placebo in patients with Parkinson's disease,
already established on levodopa and suAering from motor
complications.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised trials comparing adjuvant COMT inhibitors with
placebo were considered for inclusion in the study.

Types of participants

Patients with a clinical diagnosis of idiopathic Parkinson's disease
who had developed long-term motor complications of dyskinesia

and/or end-of-dose deterioration. All ages were included. Any
duration of levodopa therapy was included.

Types of interventions

Oral tolcapone or entacapone therapy versus placebo. Trial
durations of greater than 4 weeks were included.

Types of outcome measures

1. Improvement in the time patients spend in the immobile 'oA'
state.

2. Changes in dyskinesia rating scales and the prevalence of
dyskinesia.

3. Changes in Parkinsonian rating scales.

4. Reduction in levodopa dose.

5. Frequency of adverse events

6. Number of withdrawals due to lack of eAicacy and/or side-eAects.

Search methods for identification of studies

1. The review was based on the search strategy of the Movement
Disorders Group. This included computerised searches of MEDLINE
(1966-2003) and EMBASE (1974-2003) and hand searching of
appropriate neurology journals. Relevant trials were included on
the Group's specialised register of randomised controlled trials.
Further details are available in the Group's module on the Cochrane
Database of Systematic Reviews.

2. The Cochrane Controlled Trials Register (The Cochrane Library
Issue 1, 2003) was also searched for relevant trials.

3. The reference lists of located trials and of other COMT inhibitor
reviews were searched.

4. Additional assistance was provided by the drug manufacturers,
Orion and Roche.

Data collection and analysis

The two authors (CEC, KD) independently assessed the studies
identified by the search strategy. Disagreements about inclusions
were resolved by discussion. The full papers were assessed for
methodological quality by recording the method of randomisation
and blinding, whether an intention to treat analysis was used and
the number of patients lost to follow up.

Eligible data was abstracted onto standardised forms by the
authors independently, checked for accuracy and amalgamated.
A weighted estimate (fixed eAect model) of the typical treatment
eAect across trials was calculated for continuous (weighted mean
diAerence) and dichotomous (Peto odds ratio) variables such as
'oA' time and prevalence of adverse events.

R E S U L T S

Description of studies

See also Characteristics of Included Studies Table and Results of
Included Studies.

Catechol-O-methyltransferase inhibitors for levodopa-induced complications in Parkinson's disease (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

3



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Fourteen trials fulfilled the inclusion criteria with a total of 2569
patients with Parkinson's disease and motor fluctuations included
in this review.

ENTACAPONE
Eight studies compared entacapone against placebo with 1563
participants (Brooks UK-IRISH 2003, Fenelon 2002, Im 2002, Myllyla
FILOMEN 2001, Poewe CELOMEN 2002, PSG SEESAW 1997, Rinne
NOMECOMT 1998; Ruottinen 1996 (a)). One study had a randomised
double blind cross-over design (Ruottinen 1996 (a)), the remaining
seven studies had a randomised, double-blind parallel-group
design. One was a phase II study (Ruottinen 1996 (a)) the remaining
seven were phase III studies.

Patients were well balanced across the arms of the studies in terms
of age and Hoehn and Yahr score (see Characteristics of Included
Studies).

Im 2002 did not state the dose of entacapone used in their
study, however all of the remaining seven trials used 200 mg of
entacapone with each of the patient's levodopa doses, up to 10
doses per day. This is comparable with the present recommended
dose of 200 mg of entacapone with each of the patient's levodopa
doses, to a maximum of 2g per day.

Levodopa dose reduction was not allowed in only one trial
(Ruottinen 1996 (a)), the remaining trials all allowed levodopa dose
reduction.

TOLCAPONE
Six studies compared tolcapone against placebo with 1006
participants (Adler TFSGIII 1998, Baas 1997, Dupont TIPSII 1997,
Kurth TFSGI 1997, Myllyla TIPS1 1997, Rajput 1997). All six studies
had a randomised, double-blind parallel-group design. All were
phase III studies.

Patients were well balanced across the arms of the studies in terms
of age and Hoehn and Yahr score (see Characteristics of Included
Studies).

Patients received between 50 mg tid and 400 mg tid tolcapone.
This is comparable with the present recommended dose of 100
mg tid tolcapone in the USA and up to 200 mg tid in Europe until
it was withdrawn. Only one study (Adler TFSGIII 1998) did not
add 0.5 mg riboflavin to the placebo tablet in order to mimic the
yellow discolouration in the urine of participants that occurs with
tolcapone as a harmless side-eAect.

Levodopa dose reduction was allowed in all six trials.

Risk of bias in included studies

For more details see Characteristics of Included Studies Table

ENTACAPONE
The quality of the reporting of the entacapone trials was such
that we had to contact the manufacturer for further details on both
methodology and results.

The method of randomisation and concealment of allocation was
adequately described in three studies (Brooks UK-IRISH 2003;
Poewe CELOMEN 2002; PSG SEESAW 1997), but five studies did not
(Fenelon 2002; Im 2002; Myllyla FILOMEN 2001; Rinne NOMECOMT
1998; Ruottinen 1996 (a)). The majority of the reports were

published aHer the first publication of the CONSORT guidelines
in 1996 which recommend the full description of the method
of randomisation and concealment of allocation. However it is
recognised that two of the studies (Fenelon 2002; Im 2002)
were only available as abstracts and so methodological details
will necessarily be brief. This emphasises the importance of
full publication of trials. As all of the studies were conducted
by pharmaceutical companies in accordance with regulatory
authorities' guidelines it is likely that the randomisation method
and concealment of allocation were of high quality. However an
accurate judgement of these methodological quality items cannot
be made without the data.

Patients that participated in the trials were stated to have
idiopathic Parkinson's disease but no diagnostic criteria were
stated in any of the trials. Except for the two studies reported in
abstract form (Fenelon 2002; Im 2002), the baseline characteristics
were provided for all of the treatment groups and the number of
patients who withdrew from the trials were stated along with the
reasons for the withdrawal.

Fenelon 2002 and Im 2002 did not state the method used to analyse
their data. Ruottinen 1996 (a) analysed the data on a per protocol
basis which could have introduced performance and attrition bias.
The remaining five trials analysed their data on an intention-to-
treat basis. However Brooks UK-IRISH 2003 and Poewe CELOMEN
2002 presented data from only 'observed cases' which means that
withdrawals were not accounted for by using the so-called 'last
observation carried forward' method. Myllyla FILOMEN 2001, PSG
SEESAW 1997, Rinne NOMECOMT 1998 used the last observation
carried forward method which they considered to be a form of
intention-to-treat analysis. The study by Ruottinen 1996 (a) was of
cross-over design. The results presented were a combination of the
two phases of the trial and as such could have been aAected by
carry-over eAects.

TOLCAPONE
All six trials were randomised using computer generated random
number tables. A separate randomisation schedule was done for
each centre; usually in block sizes twice the number of treatment
arms. So if a trial used 10 centres for a study with four treatment
arms, 10 sets of codes were created each in blocks of eight, i.e. with
two of each treatment in each block of eight. The patients were
allocated in a double-blind method with the code not being broken
until aHer the database was closed.

Patients were always diagnosed with idiopathic Parkinson's
disease according to the United Kingdom's Brain Bank Criteria for
Parkinson's Disease. The baseline characteristics were provided
for all of the treatment groups. The number of patients who
withdrew from the trials were stated along with the reasons for the
withdrawal.

All of the trials analysed their data using the last observation carried
forward method. Four of the trials (Adler TFSGIII 1998; Baas 1997;
Dupont TIPSII 1997; Myllyla FILOMEN 2001) provided some or all
of their data as least squares estimates of the mean treatment
eAects in each centre. This was described as "the unweighted
averages of centre means with the covariate as its mean value". The
nature of the covariate was not stated and was not clarified in our
communications with the manufacturer. From the statistical advice
we have gained, we believe it reasonable to assume that these
least square means were closely equivalent to the true arithmetical
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means. The data for the results were presented in a manner that
could be synthesised (i.e. mean change, standard deviation (SD)
of change and patient numbers) in three trials (Adler TFSGIII 1998,
Baas 1997, Myllyla TIPS1 1997). Additional data on Kurth TFSGI 1997
were provided by the manufacturer allowing analysis of levodopa
dose, on and oA times and adverse events. However, only 49
patients participated in the quality of life assessment in Kurth TFSGI
1997; the data for SIP and UPDRS motor scale were presented
correctly for meta-analysis, but the PAIS-SR was given as baseline
and endpoint mean and SD but no SD of change. Rajput 1997
provided the levodopa dose and UPDRS data correctly but 'oA' time
and Investigators Global Assessment (IGA) had no SD provided.

E;ects of interventions

ENTACAPONE
We found eight randomised controlled trials examining
entacapone against placebo in a total of 1560 patients. Seven of the
trials were parallel group design (n=1534), and one small trial was
of a cross-over design (n=26).

The Brooks UK-IRISH 2003 study examined 300 participants but
only 172 had fluctuating symptoms of Parkinson's disease. The
study's results discussed below relate only to these 172 participants
who met the inclusion criteria for the review. The study by
Ruottinen 1996 (a) had a cross-over design. The published results
presented were a combination of the two phases of the trial and as
such could have been aAected by carry-over eAects. We therefore
could not include these results in any meta-analysis although we
do discuss them in relation to the other trials' results.

The trials varied significantly in their duration. Two trials were two
months long (Im 2002; Ruottinen 1996 (a)), Fenelon 2002 was three
months long, four trials were six months long (Brooks UK-IRISH
2003; Poewe CELOMEN 2002; PSG SEESAW 1997; Rinne NOMECOMT
1998), and Myllyla FILOMEN 2001 was one year long.

Only Ruottinen 1996 (a) did not allow levodopa dose reduction.
Only two trials (Im 2002; Poewe CELOMEN 2002) provided
published data in a manner that was amenable to meta-analysis
(i.e. the mean change, standard deviation and numbers of
patients). The remaining four trials' data (Brooks UK-IRISH 2003;
PSG SEESAW 1997; Ruottinen 1996 (a); Rinne NOMECOMT 1998) was
provided by the drug manufacturers at our request. From these
trials the weighted mean diAerence in levodopa dose reduction
between entacapone and placebo was 55 mg/day (95% CI: 37, 74
mg/day, P<0.00001, Figure 1). One trial provided insuAicient data
to calculate changes in levodopa dose but claimed statistically
significant reductions (Myllyla FILOMEN 2001 P<0.01). Fenelon 2002
also claimed a significant diAerence in levodopa dose between the
two groups (P=0.02) but provided no data to substantiate this.

'OA' time reduction data were only published in Poewe CELOMEN
2002 in a manner amenable to meta-analysis, but additional
data was provided by the manufacturers for Brooks UK-IRISH
2003, Rinne NOMECOMT 1998 and PSG SEESAW 1997. The mean
diAerence was 41 minutes (95% CI: 13 min, 1 hour 8 min, P=0.004,
Figure 2). Im 2002 provided the percentage change in 'oA' time
with its standard deviation, but the length of a 'day' was not stated
and so the change in hours could not be calculated. Fenelon 2002
stated that more patients receiving entacapone improved in at least
one category of UPDRS item 39 (proportion of day spent oA) when
compared to those participants on placebo, but the data was not

amenable to further analysis. Myllyla FILOMEN 2001 and Ruottinen
1996 (a) did not measure this outcome.

'On' time increase data were only published in Poewe CELOMEN
2002 in a manner amenable to meta-analysis, but additional
data was provided by the manufacturers for Brooks UK-IRISH
2003, Rinne NOMECOMT 1998 and PSG SEESAW 1997. The mean
diAerence was 1 hour 1 minute (95% CI: 37 min, 1 hour 23 min,
P<0.00001, Figure 3). Im 2002 provided the percentage change in
'on' time with its standard deviation, but the length of a 'day' was
not stated and so the change in hours could not be calculated.
Ruottinen 1996 (a) provided the mean diAerence in 'on' time (34
minutes, 95% CI: 16 min, 54 min), but the data reported was from
the end of the cross-over trial. The data from the end of the first arm
of the trial was not available. The results aHer the cross-over could
have been influenced by carry-over eAects. Fenelon 2002 provided
no data for this outcome and Myllyla FILOMEN 2001 did not measure
this outcome.

Sections of the UPDRS were assessed in five trials (Brooks UK-
IRISH 2003; Myllyla FILOMEN 2001; Poewe CELOMEN 2002; PSG
SEESAW 1997; Rinne NOMECOMT 1998). Changes in activities of
daily living were significant in four trials; Myllyla FILOMEN 2001
P<0.001; Poewe CELOMEN 2002 P<0.01; PSG SEESAW 1997 P=0.03;
Rinne NOMECOMT 1998 P<0.01. Changes in the motor section
were also significant in four trials; Myllyla FILOMEN 2001 P<0.01;
Poewe CELOMEN 2002 P<0.01; PSG SEESAW 1997 P=0.02; Rinne
NOMECOMT 1998 P<0.05. However we were unable to calculate
accurately the mean diAerence in either the ADL or Motor sections
of the UPDRS in any of these trials from the data provided.

Tables summarising the most common adverse events were not
available in the abstracts of Fenelon 2002 and Im 2002. In view
of the large number of analyses, particularly of adverse events,
we will only comment on those where the P value is smaller
than 0.01. Entacapone increased significantly adverse events such
as dyskinesia (Peto OR 2.23, P<0.00001, Figure 6.1). Also nausea
(Peto OR 1.93, P=0.0006, Figure 6.2), vomiting (Peto OR 4.16,
P=0.01, Figure 6.3), diarrhoea (Peto OR 2.69, P=0.0001, Figure 6.4),
and constipation (Peto OR 2.27 P=0.007, Figure 6.5). Dizziness
was of borderline significance (Peto OR 1.95 P=0.01, Figure 6.7).
Hallucinations were not increased on entacapone (Peto OR 1.08,
P=0.8, Figure 6.6).

Transaminase levels were considered to be clinically significant if
they were raised more than three times beyond the upper limit
of the reference range. In Myllyla FILOMEN 2001 one patient on
entacapone had a clinically significant rise in alanine transaminase
(ALT) level, but as all values before and aHer were normal
it was suspected that there was due to a laboratory error.
Another patient had clinically significant elevations in ALT and
aspartate transaminase (AST) due to acute cholecystitis unrelated
to entacapone treatment. In Poewe CELOMEN 2002 one patient on
entacapone and one on placebo had clinically significant rises in
their transaminase levels for one visit each.

The two trials published as abstracts did not note the withdrawal
rate due to adverse events or due to any causes (Fenelon
2002; Im 2002). Overall entacapone increased the likelihood that
participants would withdraw due to adverse events (Peto OR 1.52,
P=0.02, Figure 7.1) or due to all causes (Peto OR 1.40, P=0.04, Figure
7.2) although the levels of statistical significance were not high.
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TOLCAPONE
We found six parallel group randomised controlled trials examining
tolcapone versus placebo in a total of 1006 patients.

The manufacturer provided us with unpublished methodological
details but no additional data. All of the data were from relatively
short term trials: four were 6 weeks long (Adler TFSGIII 1998;
Dupont TIPSII 1997; Kurth TFSGI 1997; Myllyla TIPS1 1997), and one
3 months long (Baas 1997). Rajput 1997 the primary end point was
3 months when the eAicacy data was recorded but patients could
continue double-blind treatment thereaHer for up to a total of 12
months. The study was terminated on a common closing date when
approximately 30% of patients had completed 1 year of treatment.

The tolcapone trials used a variety of doses of the drug. Three
trials examined the eAicacy and safety of 100 mg and 200 mg
tolcapone (Adler TFSGIII 1998, Baas 1997 and Rajput 1997), two
trials 50 mg, 200 mg and 400 mg tolcapone (Kurth TFSGI 1997 and
Myllyla TIPS1 1997) and one trial 200 mg and 400 mg tolcapone
(Dupont TIPSII 1997). The dose that was common to them all was
200 mg tolcapone. We have included the data on all of the doses
of tolcapone from these trials in the Forest plots in Figures 1 to 7.
This involves using the placebo data on more than one occasion.
This may lead to potential problems if some imbalance had entered
the placebo arm of one of the trials (e.g. higher proportion of
patients on a large dose of levodopa); this potential bias will be
perpetuated in multiple tolcapone dose comparisons. However,
such imbalance is unlikely from the information available from the
trials. We therefore feel justified in using this approach which has
been used by other groups.

Levodopa dose reduction was allowed in all the six trials examined.
In Baas 1997 there was an error in the footnote to the table which
contained the levodopa dose reduction data. The footnote stated
that the data was presented as mean and standard deviation.
However this was in fact the standard error of the mean which was
confirmed in correspondence with the authors of the study. The
weighted mean diAerence in levodopa dose reduction showed a
dose response trend (although this could not be tested further with
RevMan soHware) and a fall oA with the highest dose (Figure 1):
50 mg tolcapone produced a levodopa dose reduction of 72 mg/
day (95% CI: 27 mg, 117 mg, P=0.001), 100 mg gave a 156 mg/day
reduction (95% CI: 120 mg, 191 mg, P=0.00001), 200 mg gave a 148
mg/day reduction (95% CI: 123 mg, 174 mg, P=0.00001) and 400
mg gave a 55 mg/day reduction (95% CI: 18 mg, 93 mg, P=0.003).
The analysis of the results for the 200 mg tolcapone dose showed
significant heterogeneity (P<0.00001) which could not be resolved
by the removal of any one study from the analysis.

'OA' time reduction was available for four trials (Adler TFSGIII
1998, Baas 1997, Kurth TFSGI 1997 and Myllyla TIPS1 1997). Rajput
1997 measured 'oA' time but did not provide the standard error of
means that would have enabled us to include the results. Dupont
TIPSII 1997 did not measure this outcome in their study. Three of
the trials used patient completed diaries for 16 hour days (Adler
TFSGIII 1998, Baas 1997 and Myllyla TIPS1 1997). Although Kurth
TFSGI 1997 also used patient completed diaries, these data were
presented without any standard deviations. Therefore we used
the investigator's evaluation of 'oA' time over a 10 hour day. The
weighted mean diAerence in 'oA' time reduction (Figure 2) showed
that the 50 mg dose was the least eAective (1 hour 25 minutes,
95% CI: 46 min, 2 hours 3 minutes, P=0.00002), whilst the remaining
doses were equivalent: 100 mg producing 1 hour 32 minutes oA

time reduction (95% CI: 54 min, 2 hours 10 minutes, P=0.00001),
200 mg giving 1 hour 38 minutes (95% CI: 1 hour 11 min, 2 hours 5
minutes, P=0.00001) and 400 mg giving 1 hour 35 minutes (95% CI:
55 min, 2 hours 16 minutes, P=0.00001) reduction in 'oA' time. None
of the analyses showed significant heterogeneity between studies.

'On' time increase was available for the same four trials as 'oA' time.
Dupont TIPSII 1997 and Rajput 1997 did not measure this outcome
in their studies. As before Adler TFSGIII 1998, Baas 1997 and Myllyla
TIPS1 1997 used patient completed diaries for 16 hour days whilst
Kurth TFSGI 1997 provided the investigator's evaluation of 'oA' time
over a 10 hour day. Overall the 'on' time increases were similar to
the 'oA' time reduction (Figure 3): 50 mg tolcapone produced a 1
hour 38 minutes increase in 'on' time ( 95% CI: 56 min, 2 hours 20
minutes, P=0.00001), 100 mg gave 1 hour 48 minutes (95% CI: 1
hour 7 min, 2 hours 29 minutes, P=0.00001), 200 mg gave 1 hour 55
minutes ( 95% CI: 1 hour 26 min, 2 hours 23 minutes, P=0.00001) and
400 mg gave 1 hour 32 minutes (95% CI: 48 min, 2 hours 16 minutes,
P=0.00004). None of the analyses showed significant heterogeneity
between the studies.

Activities of daily living were assessed using the UPDRS in four
studies (Adler TFSGIII 1998, Dupont TIPSII 1997, Myllyla TIPS1 1997
and Rajput 1997). Only Dupont TIPSII 1997 found a statistically
significant diAerence in UPDRS ADL scale (P<0.05) at 200 mg:
placebo change increase of 0.4 versus tolcapone 200 mg reduction
of 1.1 points. The Motor section of the UPDRS was recorded in five
studies (Adler TFSGIII 1998, Baas 1997, Dupont TIPSII 1997, Myllyla
TIPS1 1997 and Rajput 1997). Only one study (Baas 1997) found
a significant diAerence (P<0.01) at 200 mg: placebo reduction 2.1
versus tolcapone 200 mg reduction of 6.5 points.

In view of the large number of analyses, particularly of adverse
events, we will only comment on those where the P value is small
than 0.01. Tolcapone significantly increased the risk of dyskinesia
(Figure 6.1) at the 50 mg, 100 mg and 200 mg doses (Peto Odds
ratios (P values) of 3.48 (0.0002), 3.96 (0.00001) and 4.51 (0.00001)
respectively). Tolcapone significantly increased the risk of nausea
(Figure 6.2) at the 100 mg, 200 mg and 400 mg doses (Peto Odds
ratios (P values) of 2.03 (0.003), 2.64 (0.00001)and 2.80 (0.009)
respectively. Tolcapone produced a borderline increase in the risk
of vomiting (Figure 6.3) at the 50 mg, 100 mg and 200 mg doses
(Peto Odds ratios (P values) of 5.60 (0.01), 4.28 (0.01) and 3.67
(0.003) respectively). Tolcapone significantly increased the risk of
diarrhoea (Figure 6.4) at the 200 mg dose (Peto Odds ratio (P
value) 2.52 (0.003)). Tolcapone significantly increased the risk of
hallucinations (Figure 6.6) at the 200 mg dose (Peto Odds ratio (P
value) 2.65 (0.002)).

The levels of transaminases were considered to be clinically
significant if they were raised more than three times beyond the
reference range. No changes in liver function tests were reported
in four trials (Kurth TFSGI 1997, Dupont TIPSII 1997, Adler TFSGIII
1998, Myllyla TIPS1 1997). In Rajput 1997 tolcapone was associate
with raised AST and ALT concentrations in three patients in the
tolcapone 100 mg group and two in the 200 mg group, one of whom
(from the 200 mg group) withdrew from the study as a result. In
this patient, the values were three to five times the upper limit
of normal but the patient was asymptomatic. No follow up data
on these patients were given. Baas 1997 reported an elevation of
mean AST and ALT levels at Week 6 in the tolcapone 200 mg group
compared with placebo; this resolved throughout the rest of the
trial. However they found three patients (one on 100 mg and two
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on 200 mg) with consistently abnormal AST and ALT levels. One of
these on 200 mg tolcapone withdrew on Day 113 but transaminases
were normal by Day 169.

Withdrawals due to adverse events were reported in all six trials.
There was no significant increase in withdrawals due to adverse
events in those patients on tolcapone (Figure 7.1). Only Adler
TFSGIII 1998 and Dupont TIPSII 1997 provided any data on all cause
withdrawal rates. There was no significant increase in withdrawals
in those patients on tolcapone (Figure 7.2).

D I S C U S S I O N

Eight randomised controlled trials have attempted to establish the
eAicacy and safety of entacapone versus placebo in Parkinson's
disease with motor complications. The total number of randomised
patients was 1560. One of these (Ruottinen 1996 (a)) was a small
short term phase II study of two months duration. The remaining
phase III trials varied significantly in their duration; between
two months and one year. Six randomised controlled trials have
attempted to establish the eAicacy and safety of tolcapone versus
placebo in Parkinson's disease with motor complications. The total
number of randomised patients was 1006. All of these phase III
studies were of relatively short duration, between 6 weeks and 3
months long.

The principle aim of COMT-inhibitor therapy is to increase the
duration of eAect of the levodopa dose and thus reduce the time
patients spend in the relatively immobile 'oA' phase. Entacapone
provided a statistically and clinically significant reduction in 'oA'
time of 41 minutes when compared to placebo at the only
dose examined (200 mg with each dose of levodopa). Tolcapone
provided a statistically significant reduction in 'oA' time when
compared to placebo at all of the doses assessed. There appeared
to be a dose response eAect with the most eAective dose (200 mg)
producing a clinically significant 1 hour 38 minute reduction in 'oA'
time. Corresponding increases in 'on' time that were statistically
and clinically significant were seen with both agents; entacapone 1
hour 1 minute, tolcapone 1 hour 55 minutes.

Increasing the duration of eAect of the levodopa dose can lead
to smaller doses of levodopa being required by patients. The
entacapone trials showed that treatment with entacapone resulted
in a weighted mean diAerence of 55 mg/day reduction in levodopa
which was statistically significant. The trials of tolcapone showed
that treatment resulted in statistically significant reductions in
levodopa at all the doses assessed. Again there appeared to be
a dose response curve with the greatest reduction (156 mg/day)
being produced by 100 mg/day tolcapone. The chi-square test for
heterogeneity was highly significant for the 200 mg tolcapone dose.
There is nothing obvious in the trial designs which could have
produced this and it was not seen with the other doses of tolcapone.

The trials also examined whether adjuvant COMT-inhibitor therapy
could improve motor impairments and disability. Statistical
significant improvements in UPDRS ADL and motor scores were
demonstrated in four out of the five entacapone trials in which
this was measured. It was not possible to perform meta-analysis of
these improvements from the data provided, but it appeared likely
that they were of suAicient size to be clinically as well as statistically
significant. However improvements in the UPDRS ADL and motor
score were seen far less oHen in the tolcapone trials. Only one out

of five studies demonstrated statistically significant improvements
at the 200 mg dose.

Thus regarding the comparative eAicacy of the two COMT
inhibitors, entacapone produced clinically and statistically
significant reductions in 'oA' time and levodopa dose and
improvements in 'on' time. Measures of motor function and
activities of daily living were significantly improved in 4 of the 5
studies. Tolcapone produced slightly larger significant reductions
in 'oA' time and levodopa dose and improvements in 'on' time.
However motor function and activities of daily living improved in
fewer studies. It would be unwise to draw any conclusions about
the relative eAicacy of these two COMT inhibitors from this review.
Such indirect comparisons from placebo-controlled trials would be
prone to error since the agents were not compared head-to-head.

The benefits of COMT inhibitor therapy are produced at the expense
of increased adverse events. Some of the adverse events are related
to the increased availability of levodopa and it is likely that as
soon as the levodopa dose was reduced these symptoms may
have improved. As adverse events are reported for the trial as a
whole, irrespective of their duration, it is diAicult to interpret these
results in a clinically useful manner. However the profile of adverse
events appears to be similar for both drugs. Both entacapone and
tolcapone increased the risk of dyskinesias, nausea and vomiting
by similar degrees. Entacapone increased the risk of diarrhoea
(Peto odds ratio 2.69) but tolcapone only significantly increased
the risk of diarrhoea at the 200 mg dose (Peto odds ratio 2.52).
Entacapone increased the risk of constipation and dizziness, whilst
tolcapone increased the risk of hallucinations at the 200 mg dose.

Relatively few abnormalities in transaminases were recorded in
the tolcapone trials and these appeared to be reversible on drug
withdrawal. It was only post-marketing surveillance that identified
three cases of fatal hepatic toxicity which led to the withdrawal of
tolcapone's product license in some markets and dose limitations
in others (EAEM 1998).

Overall entacapone increased the likelihood that participants
would withdraw due to adverse events (Peto OR 1.52, P=0.02)
or due to all causes (Peto OR 1.40, P=0.04), whilst patients on
tolcapone showed no significant increase in withdrawals due to
adverse events or due to all causes. However it should be noted
that all cause withdrawal rates were only available for two of the six
tolcapone trials.

In summary, entacapone produced reductions in 'oA' time and
levodopa dose accompanied by a meaningful improvement in
motor impairments and disability, but at the cost of increased
adverse events such as dyskinesias, nausea, vomiting, diarrhoea,
constipation and dizziness. Tolcapone produced a slightly larger
reduction in 'oA' time and levodopa dose which was occasionally
accompanied by measurable functional improvements but at the
cost of an increased risk of dyskinesias, nausea, vomiting, diarrhoea
and hallucinations.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

In the management of the motor complications seen in Parkinson's
disease, tolcapone and entacapone can be used to reduce oA time,
reduce levodopa dose, and modestly improve motor impairment
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and disability. This is based on, at best, medium term evidence.
However Phase IV surveillance has raised concerns over the safety
of tolcapone with regard to hepatic toxicity.

Implications for research

We gather that a further study is underway to assess the benefits of
tolcapone in patients who have been withdrawn from entacapone.
If this presumably non-randomised study shows significantly
greater benefits with tolcapone over entacapone then there may be
a case for using tolcapone in spite of the risks of hepatic damage.
This type of study cannot replace the more rigorous approach of a
randomised controlled trial comparing these drugs.

In the future, adjuvant therapy trials in Parkinson's disease should:-

• Be published in full to avoid publication bias.

• Should be reported using the CONSORT guidelines (CONSORT
2001).

• Include valid sample size calculations which also take into
account safety issues.

• Provide full data on outcome measures including mean change
and its standard deviation/error.

• Express results in the original unit of measurement (hours rather
than percentage oA time).

• Firm diagnostic criteria should be used (e.g. UK Parkinson's
Disease Brain Bank Criteria, Gibb 1988).
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised double-blind parallel group study. Patient randomisation numbers were generated in
blocks of 6 for each centre by the sponsor's drug-packaging department and incorporated into dou-
ble-blind labelling. These randomisation numbers were then assigned sequentially in each centre in
the order in which the patients were enrolled. 
15 centres, USA. 
Intention-to-treat analysis. 
Duration: 6 weeks

Participants 215 patients, 12 withdrew. 6 withdrew from placebo group, 5 due to adverse effects. 2 withdrew from
the 100 mg entacapone group both due to adverse effects. 4 withdrew from 200 mg entacapone, 3 due
to adverse events. 
149 males. Mean 62 years, mean duration of disease 10.5 years. Mean H&Y can be calculated. 
Inclusion criteria: Patients were at least 30 years old, had at least 2 of the cardinal signs of idiopathic
PD, had been treated with levodopa-carbidopa for at least one year with clear clinical improvement.
They were required to be taking at least 4 daily doses of levodopa-carbidopa, or 3 doses if at least 2
were controlled release, and to show predictable end-of-dose wearing oA that could not be eliminat-
ed by adjusting their existing antiparkinsonian medications. They had to be able to keep reliable di-
aries of 'oA' and 'on' times. The minimal acceptable dose of carbidopa was 20 mg with each dose of lev-
odopa or a total daily dose of 70 mg. Medications must have been stable 4 weeks prior to randomisa-
tion. Women had to be sterile or using effective contraception 
Exclusion criteria: Nonidiopathic Parkinson's disease or parkinsonian variants, sudden and unpre-
dictable oA/on fluctuations, or a diphasic pattern of dyskinesias. Treatment with centrally acting
dopamine antagonists or MAO inhibitors (other than selegiline) within previous 2 months, drug or alco-
hol abuse within previous 2 years, psychotic illness or major depression within last 6 months, and any
other clinically significant medical or neurological abnormalities.

Interventions Patients received 200 mg tid tolcapone (n=74), 100 mg tid tolcapone (n=69) or placebo tid (n=72).
The first dose was given with the first dose of levodopa-carbidopa (either immediate-release or con-
trolled-release formulations). The second and third doses were taken at 6-hour intervals thereafter. 
Patients could also receive a stable regime of dopamine agonists, selegiline or other antiparkinsonian
drugs.

Outcomes Primary outcome: 'On' and 'OA' times 
Secondary outcomes: 
levodopa dose 
number of levodopa doses 
UPDRS ADL 
UPDRS motor (on) 
UPDRS total 
SIP physical 
SIP psychosocial 
IGA - wearing oA 
IGA - symptom severity 
IGA - overall efficacy 

Adler TFSGIII 1998 

Catechol-O-methyltransferase inhibitors for levodopa-induced complications in Parkinson's disease (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

12



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Adverse events

Notes TOLCAPONE

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Adler TFSGIII 1998  (Continued)

 
 

Methods Randomised double-blind parallel group study. Randomised by computer generated random number
tables with the participants being double-blinded and the code not being broken until after the data-
base was closed. 
Data analysis unclear 
24 centres in Europe. 
Duration: 3 months

Participants 177 patients, 27 withdrew. 4 patients withdrew from placebo group, 14 from the 100 mg tolcapone
group and 9 from the 200 mg tolcapone group all because of adverse effects. 99 men (56%), man age 63
years, mean duration of PD 9.8 years, mean levodopa dose 668 mg/day. 
Inclusion criteria: At least 30 years old at onset of symptoms, treated with levodopa for at least one
year, responded to levodopa treatment, on a stable regime of levodopa/benserazide and any other an-
tiparkinsonian drugs for 4 weeks. Women were either post menopausal or using a reliable method of
contraception. 
Exclusion criteria: Non-idiopathic parkinsonism, patients with sudden, unpredictable 'on/oA' fluc-
tuations or diphasic dyskinesia. MMSE score of 25 or less. Patients who had had a major depressive
episode in the preceding 6 months, had had neurosurgery in previous year, or had any psychiatric or
medical condition that might interfere with assessments. Treatment with a centrally acting dopamine
antagonist during previous 6 months, a monoamine oxidase inhibitor (except selegiline) in the preced-
ing 2 months, apomorphine in the preceding 7 months, or any investigational agent within the preced-
ing 4 weeks.

Interventions Patients received 200 mg tid tolcapone (n=59), 100 mg tid tolcapone (n=60) or placebo tid (n=58). Ri-
boflavin (0.5 mg) was included in the placebo tablets to mimic the yellow discolouration in urine that
occurs with tolcapone as a harmless side-effect. The first daily doe of tolcapone or placebo was taken
with the first dose of levodopa, the remaining two doses were taken at six hourly intervals thereafter.

Outcomes 'OA' time 
'On' time 
Levodopa dose 
UPDRS motor 
UPDRS total 
SIP 
Adverse events

Notes TOLCAPONE

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Baas 1997 
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Methods Randomised double-blind parallel group study. The patients were stratified into two groups fluctua-
tors and non-fluctuators and randomised in a 2:1 ratio to entacapone or placebo using a computerised
method. 
Multi-centred, UK and Ireland. 
Intention-to-treat analysis. 
Duration: 6 months

Participants 300 patients, 172 fluctuators, 128 non-fluctuators. 49 receiving entacapone withdrew (24%), 38 due to
adverse events, 16 receiving placebo withdrew (17%), 14 due to adverse events. 
In the fluctuating patients, 109 were male (63%), average age 65.3 years, average duration of PD 9.4
years, average levodopa dose 697 mg/day. 
Inclusion criteria: Patients aged 30-80 years, with levodopa responsive idiopathic fluctuating or non-
fluctuating PD, who would benefit from levodopa enhancement. Number of levodopa doses could vary
from 2-10 daily.

Interventions Patients received 200 mg entacapone (n=203) or placebo (n=97) with each levodopa dose. Both stan-
dard and controlled-release levodopa preparations with either of the DDC inhibitors and any other con-
comitant antiparkinsonian medication were allowed.

Outcomes 'On' time 
UPDRS (all parts) 
Levodopa dose 
Adverse events

Notes ENTACAPONE 
Fluctuating and non-fluctuating patients but the data is segregated.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Brooks UK-IRISH 2003 

 
 

Methods Randomised double-blind parallel group study. Randomised by computer generated random number
tables with the participants being double-blinded and the code not being broken until after the data-
base was closed. 
Multi-centred - 15 centres in 7 countries. 
Intention-to-treat data analysis. 
Duration: 6 week parallel group design followed by 3 weeks where the tolcapone groups were crossed
over for exploratory purposes.

Participants 97 patients, 12 patients withdrew, 6 for adverse events (three in each of the tolcapone groups), the re-
mainder withdrew for other reasons (2 from placebo, 1 in the 200 mg group, 3 in the 400 mg group). 
62 men. Mean age 66 years, mean H&Y 'on' 2.2, 'oA' 2.5, Mean levodopa dose 662 mg/day. 
Inclusion criteria: Patients with moderately advanced PD whose wearing-oA of levodopa effects had
been successfully controlled by relatively frequent dosage.

Interventions Patients received 200 mg tid tolcapone (n=32), 400 mg tid tolcapone (n=32) or placebo (n=33). Ri-
boflavin (0.5 mg) was included in the placebo tablets to mimic the yellow discolouration in urine that
occurs with tolcapone as a harmless side-effect. 
Selegiline and apomorphine were not permitted. Concomitant use of other types of antiparkinsonian
medications was allowed if the dosage regime had been stable for 2 months before study entry and re-

Dupont TIPSII 1997 
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mained unchanged throughout the study. Nonselective MAOI's were prohibited during the study. High
protein-binding drugs were avoided.

Outcomes Levodopa dose 
Number of doses 
IGA motor signs severity 
UPDRS motor 
UPDRS ADL (on) 
UPDRS mood 
Adverse events

Notes TOLCAPONE 
Cross-over 200-400 mg - weeks 6-9.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Dupont TIPSII 1997  (Continued)

 
 

Methods Randomised double-blind parallel group study. Method of randomisation not stated. Patients were ran-
domised according to a 3:2 ratio, entacapone: placebo. 
Multi-centred, France, Spain & Switzerland. 
Description of data analysis not stated. 
Duration: 3 months.

Participants 162 patients, no withdrawals noted. No baseline characteristics available. Inclusion criteria: PD pa-
tients showing end-of-dose deterioration whilst on L-Dopa and dopamine agonist therapy.

Interventions Patients received 200 mg entacapone (n=99) or placebo (n=63) with each dose of levodopa.

Outcomes 'On' time 
'OA' time 
(measured with patient diaries and item 39 of UPDRS) 
Investigators global assessment 
SF-36 
Change in L-Dopa dosage 
Adverse events

Notes ENTACAPONE 
Abstract only - summary results. 
Levodopa + dopamine agonist

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Fenelon 2002 

 
 

Methods Randomised double-blind parallel group study. Method of randomisation not stated. 

Im 2002 
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Multi-centred, South Korea. 
Method of data analysis not stated. 
Duration: 2 months

Participants 197 patients, no withdrawals noted. No baseline characteristics available. Inclusion criteria: PD pa-
tients experiencing end-of-dose deterioration.

Interventions Patients recieved entacapone (dose not given; n=98) or placebo (n=99) as an adjunct to levodopa (with
each dose?).

Outcomes 'On' time 
'OA' time 
Levodopa dose 
Total UPDRS 
UPDRS motor 
CGI 
Adverse events

Notes ENTACAPONE 
Abstract only 
Dose not given

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Im 2002  (Continued)

 
 

Methods Randomised double-blind parallel group study. Randomised by computer generated random number
tables with the participants being double-blinded and the code not being broken until after the data-
base was closed. 
Intention-to-treat data analysis of those that had taken at least one dose and were assessed at base-
line and 6 weeks. 
Multi-centre, 12 sites 
Duration: 6 weeks

Participants 161 patients (151 analysed), 5 patients withdrew due to adverse effects. 105 participants were male
(65%), mean age 64.5 years, mean disease duration 9.2 years, mean Hoehn and Yahr 'on' 2.15, 'oA' 2.81.
No baseline mean levodopa dose was stated. 
Inclusion criteria: Patients with idiopathic PD occurring after age 30, experiencing predictable 'on' re-
sponse to the first morning dose of levodopa/carbidopa, with at least two episodes of predictable end-
of-dose 'oA' periods. Total 'oA' time while awake had to exceed 2 hours per day. Patients were on a sta-
ble regime of at least 3 doses per day of standard levodopa/carbidopa. 
Exclusion criteria: Unpredictable motor fluctuations. Treatment with dopamine agonists, amantadine,
anticholinergics, selegiline, carbidopa or levodopa alone, Sinemet CR, Sinemet 1:10 ratio and agents
used to treat tremor (primidone, beta-blockers) was not allowed.

Interventions Patients received placebo (n=42), 50 mg tid tolcapone (n=41), 200 mg tid tolcapone (n=40), 400 mg
tid tolcapone (n=38). Riboflavin (0.5 mg) was included in the placebo tablets to mimic the yellow dis-
colouration in urine that occurs with tolcapone as a harmless side-effect. No other antiparkinsonian
medications were allowed.

Outcomes UPDRS motor 
'OA' time 
'On' time 

Kurth TFSGI 1997 
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'On' time with dyskinesia 
Levodopa dose 
Number of levodopa doses 
Adverse events 
UPDRS mentation 
UPDRS ADL 
IGA 
(Welsh QOL paper n=49 
SIP 
PAIS-SR 
UPDRS 
H&Y)

Notes TOLCAPONE

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Kurth TFSGI 1997  (Continued)

 
 

Methods Randomised double-blind parallel group study. Method of randomisation not described. Patients were
stratified into those recieving 2-4 or 5-10 daily doses of levodopa/ DDC inhibitor. They were then ran-
domised in a 2:1 ratio, entacapone: placebo. 
Intention-to-treat analysis. 
Duration: 12 months

Participants 326 patients, 37 withdrew from the entacapone group and 15 from the placebo group. 66% male, 34%
female. Mean age 56.5 years old. Mean duration of PD 6.1 years. Mean levodopa dose 634 mg. 
Inclusion criteria: Outpatients aged 30-80 years, with levodopa-responsive idiopathic PD, needing en-
hancement and/or smoothing of levodopa effects. 
Exclusion criteria: Using apomorphine. Secondary parkinsonism, dementia or other significant neuro-
logical disease that could interfere with the evaluation. Patients with major psychiatric disorders, such
as depression, or other clinically unstable major concurrent illnesses. Patients treated with neuroleptic
agents in previous 6 months or with alpha-methyldopa or reserpine within the previous month.

Interventions Patients received 200 mg entacapone (n=218) or placebo (n=108) with each levodopa dose. 
The use of any levodopa preparation, and all other anti-Parkinsonian treatments except apomorphine
were allowed. Concurrent treatment with catechol-structured drugs was prohibited. Treatment with
MAO-A inhibitors and/or non-selective MAO inhibitors within one month prior to the initiation of the
study medication was prohibited.

Outcomes Primary outcome: Safety i.e. Adverse events 
Frequency of elevated liver transaminases. 
Secondary outcomes: Levodopa dose 
Interval between 1st 2 morning l-dopa doses 
UPDRS motor 
UPDRS ADL 
UPDRS mental 
UPDRS total

Notes ENTACAPONE 
Fluctuating and non-fluctuating patients, fluctuation not defined, results not separated.

Myllyla FILOMEN 2001 
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Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Myllyla FILOMEN 2001  (Continued)

 
 

Methods Randomised double-blind parallel group study. Randomised by computer generated random number
tables with the participants being double-blinded and the code not being broken until after the data-
base was closed. 
22 centres in Europe and Australia 
Intention-to-treat data analysis 
Duration: 6 weeks

Participants 154 patients, 10 withdrawals due to adverse effects. 3 from placebo group, 2 from 50 mg tid tolcapone
group, 1 from 200 mg tid tolcapone group and 4 from 400 mg tid tolcapone group. 
95 men. Mean age 63 years, mean disease duration 11 years, mean levodopa dose 734 mg/day. 
Inclusion criteria: Patients aged 40 or more with clinically idiopathic PD, and presented the 'wear-
ing-oA' phenomenon despite 'optimal' antiparkinsonian therapy, with 'oA' time comprising more than
25% of the waking day, despite at least 5 doses of levodopa. Have used levodopa for at least 2 years
and have reached or almost reached the threshold of tolerability as shown by mild-to-moderate dysk-
inesia or newly occurring dyskinesia after slight increase in levodopa dose. Patients must have been
receiving a stable dose of a standard levodopa/decarboxylase inhibitor formulation, in a 4:1 ratio, for
at least 2 months prior to enrolment, although a bedtime dose of slow-release formulation was per-
mitted. Disease severity of no more than 3 on H&Y scale. Women had to have been amenorrhoeic for
at least 1 year or surgically sterile for at least 6 months. Patients were required to keep reliable 'on/oA'
charts. 
Exclusion criteria: Non-idiopathic parkinsonism, predominately trembling symptomatology, unpre-
dictable motor fluctuations, or diphasic dyskinesia in response to levodopa. Patients treated with lev-
odopa alone, levodopa/carbidopa 10:1 ratio, levodopa in a controlled release formulation during the
day, a total daily dose of greater than 1200 mg levodopa, fewer than 5 or more than 8 daily intakes.
Treatment with neuroleptics, antidepressants (except low-dose tricyclic antidepressants at bedtime),
selegiline, or any investigational drug within preceding 2 months, apomorphine in the preceding week,
antiemetics, high protein binding drugs(>90%), or moderately high protein-binding drugs with a nar-
row therapeutic range. Patients with unstable medical problems, significant organic disease or relat-
ed treatments, a history of alcoholism or drug abuse, or evidence of previous myocardial infarction, ar-
rhythmia, or conductance defects on electrocardiography.

Interventions Patients received placebo (n=42), 50 mg tid tolcapone (n=37), 200 mg tid tolcapone (n=38), 400 mg tid
tolcapone. 
Riboflavin (0.5 mg) was included in the placebo tablets to mimic the yellow discolouration in urine that
occurs with tolcapone as a harmless side-effect.

Outcomes 'On' time 
'OA' time 
levodopa dose 
IGA - wearing oA phenomenon 
IGA - symptom severity 
UPDRS mood 
UPDRS ADL 
UPDRS motor 
Adverse effects

Notes TOLCAPONE

Myllyla TIPS1 1997 
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Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Myllyla TIPS1 1997  (Continued)

 
 

Methods Randomised double-blind parallel group study. The computer-generated randomisation procedure
was performed separately for each centre. Only the sponsor-employed person who generated the plan
was aware of a given individual's assignment during the study. The randomisation envelopes were
printed in quadruplicate: one for the investigator, one for the monitor, one for the clinical research
manager of the sponsor and one for the Safety Monitoring Committee. 
Intention-to-treat analysis. 
Multi-centred, 30 centres in Germany & Austria. 
Duration: 6 months

Participants 301 patients, 63 patients withdrew. 15 withdrew from the placebo arm, 10 due to adverse events , 5 due
to other reasons. 48 patients withdrew from the entacapone arm, 41 due to adverse events, 7 due to
other reasons. 44% male. Mean age 61 years, mean duration of PD 8.9 years, mean levodopa dose 571
mg/day. 
Inclusion criteria: levodopa responsive patients with idiopathic PD who needed enhancement and/
or smoothening of levodopa effects; aged 30-80 years; use 2-10 daily doses of standard and/or CR lev-
odopa preparations; stable levodopa treatment for 1 month before entering study. 
Exclusion criteria: treatment with neuroleptics, neuroleptic antiemetics, catechol-structured drugs,
MAO-A inhibitors or non-selective MAO inhibitors. Patients with other major neurological, psychiatric or
medical disorders.

Interventions Patients received 200 mg entacapone (n=197; 172 fluctuating) or placebo (n=104; 88 fluctuating) with
each levodopa dose. 
Patients treated with amantadine, memantine, anticholinergics, selegiline or dopamine agonists in ad-
dition to levodopa were allowed.

Outcomes UPDRS total (on) 
levodopa dose 
number of daily doses 
'on' time 
'oA' time 
Adverse effects 
blood pressure 
heart rate

Notes ENTACAPONE 
Fluctuating & non-fluctuating patients but results segregated.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Poewe CELOMEN 2002 
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Methods Randomised double-blind parallel group study. The computer-generated randomisation scheme in-
cluded stratification (by centre) and blocking (block size = 4). Those randomised to recieve entacapone
were further randomised to recieve either 24 or 26 weeks of active therapy followed respectively by ei-
ther 4 or 2 weeks of placebo. 
Multi-centred, Finland. 
Intention-to-treat analysis. 
Duration: 24 weeks.

Participants 205 patients, 23 patients withdrew. 10 patients in placebo group withdrew, 7 due to adverse events, 3
due to other reasons. 13 patients withdrew from the entacapone group, 7 due to adverse events and 6
due to other reasons. 64.9% male. Mean age 63.3 years. Disease duration 11.1 years. Mean years since
motor fluctuations 4.4 years. Mean Modified Hoehn & Yahr stage 2.4 (SD 0.6). Mean levodopa dose 772
mg/day. 
Inclusion criteria: Patients with idiopathic PD in (modified) Hoehn & Yahr stage 1.5 to 4 (when in an 'oA'
state), who were responsive to levodopa, who had motor fluctuations paralleling their levodopa dos-
ing, and who were taking a stable regime of 4-10 daily doses of carbidopa/levodopa. 
Exclusion criteria: Patients with atypical or secondary parkinsonism, pronounced dementia, or oth-
er significant neurologic disease, major psychiatric disorders such as severe depression, or clinical-
ly severe or unstable systemic illness. Treated within 6 months with neuroleptic agents, or within one
month with alpha-methyldopa or reserpine.

Interventions Patients received 200 mg entacapone (n= 103) or placebo (n=102) with each levodopa dose. Patients
were allowed to continue with amantadine, anticholinergics, selegiline or dopamine agonists at a con-
stant dosage in addition to their levodopa doses. Patients were not allowed to receive controlled-re-
lease formulations of carbidopa/levodopa. Concurrent treatment with catechol-structured drugs was
prohibited.

Outcomes Primary outcome: % 'on' time 
Secondary outcomes: % 'on' time while awake in morning, afternoon, and evening 
% asleep time 
levodopa dose 
number of levodopa dose failures 
UPDRS total 
UPDRS mental 
UPDRS motor 
UPDRS ADL 
Global evaluation

Notes ENTACAPONE 
abstracts 'QOL' data combined with Rinne & Nomecomt 1998

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

PSG SEESAW 1997 

 
 

Methods Randomised double-blind parallel group study. Randomised by computer generated random number
tables with the participants being double-blinded and the code not being broken until after the data-
base was closed. 
11 centres in USA and Canada 
Intention-to-treat data analysis 
Duration: 3 months

Rajput 1997 
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Participants 202 patients, 37 withdrew due to adverse effects. 10 in placebo group, 12 in tolcapone 100 mg tid
group, and 15 in tolcapone 200 mg tid group. 
139 males. Mean age 64 years, mean disease duration 10.9 years, mean levodopa dose 867 mg/day. 
Inclusion criteria: At least 30 years old, had two of the three cardinal features of PD, and were clinically
diagnosed with idiopathic PD. Patients had to have been treated with levodopa for at least 1 year and
shown clear improvement with levodopa therapy. Patients had to be receiving at least 4 doses of the
standard levodopa/carbidopa ($/1) preparation or , if CR formulation was used, at least 3 daily intakes,
of which at least two were CR. Patients had to have predictable motor fluctuations at the end of the
dosing interval that could not be eliminated by adjusting existing antiparkinsonian medications. 
Exclusion criteria: Non-idiopathic parkinsonism, sudden unpredictable 'oA/on' fluctuations or dis-
abling diphasic dyskinesias, a MMSE score of 25 or less, and treatment with centrally acting dopamine
antagonists during the previous 6 months or MAOI (other than selegiline) during previous 2 months.

Interventions Patients received placebo (n=66), 100 mg tid tolcapone (n=69), 200 mg tid tolcapone (n=67). Riboflavin
(0.5 mg) was included in the placebo tablets to mimic the yellow discolouration in urine that occurs
with tolcapone as a harmless side-effect.

Outcomes Levodopa dose 
Number of daily intakes 
Daily 'oA' time 
IGA - wearing oA effect 
IGA - PD symptom severity 
IGA - overall efficacy 
UPDRS total 
UPDRS mental 
UPDRS ADL 
UPDRS motor 
Adverse events

Notes TOLCAPONE

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Rajput 1997  (Continued)

 
 

Methods Randomised double-blind parallel group study. Method of randomisation not described. 
16 centres in Nordic countries. 
Intention-to-treat analysis. 
Duration: 6 months.

Participants 171 patients, 19 patients withdrew. 8 from entacapone group, 6 due to adverse events 2 due to other
reasons. 11 withdrew from the placebo group, five due to adverse events, 6 due to other reasons. 
47% male. Mean age 62.7, mean duration of PD 10.8 years, mean duration of fluctuations 4.5 years,
mean levodopa dose 703 mg/day. 
Inclusion criteria: levodopa responsive patients with idiopathic PD with motor fluctuations of the end-
of-dose type (wearing-oA phenomenon), Hoehn & Yahr stage 1.5-4.0 during 'on' phase, and average 'on'
time after each single dose of levodopa less than 4 hours. Patients taking 4-10 daily doses of standard
levodopa. Patients treated with amantadine, selegiline, or dopamine agonists in addition to levodopa
were permitted. 
Exclusion criteria: Using controlled release levodopa preparations.

Interventions Patients received 200 mg entacapone (n=85) or placebo (n=86) with each levodopa dose.

Rinne NOMECOMT 1998 
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Outcomes Primary outcomes: 
Daily 'on' time 
Duration of 'on' time after first morning levodopa dose. 
Secondary outcomes: 
Daily 'oA' time 
Patients estimation of benefit from single levodopa dose 
UPDRS (all parts) ('on') 
Daily fluctuations in disability evaluation. 
Patient global score 
Clinician global score. 
Levodopa dose 
Levodopa dose frequency 
Adverse events

Notes ENTACAPONE 
abstracts 'QOL' data combined with PSG 1997

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Rinne NOMECOMT 1998  (Continued)

 
 

Methods Randomised double-blind cross-over study with two four-week treatment periods without a wash-out
period. 
The method of randomisation was not described. 
Per-protocol analysis of data. 
Single-centre, Finland. 
Duration: 8 weeks

Participants 26 patients, three withdrew due to adverse events or intercurrent disease, 1 from the placebo group
and 2 from the entacapone group. Number of males and females not stated. Mean age 61.3 years. Mean
disease duration 14 years. Duration of fluctuations ranged from 3-19 years. 
Inclusion criteria: Idiopathic Parkinson's disease and levodopa-related fluctuations in disability. 
Exclusion criteria: Psychiatric or severe physical illnesses.

Interventions Patients received 200 mg entacapone or placebo with each levodopa dose. All patients were receiving
levodopa. Amantadine, anticholinergics, dopamine agonists and selegiline were allowed and remained
constant. 
Test days were preceded with an overnight fast and at least 6 hours without Parkinsonian medications.
The standard constant levodopa dose was then given at 8am.

Outcomes Primary clinical outcome: 
'on' time 
Secondary outcomes: 
motor scores change 
Time to reach lowest score during levodopa test 
Duration, magnitude and starting time of dyskinesia . 
UPDRS 
Adverse events 
ECG 
Blood pressure 
Heart rate

Notes ENTACAPONE 

Ruottinen 1996 (a) 

Catechol-O-methyltransferase inhibitors for levodopa-induced complications in Parkinson's disease (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

22



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Cross-over trial data presented as combined results of both treatment arms and both placebo arms.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Ruottinen 1996 (a)  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Ceravolo 2002 Single dose study

Davis 1995 Single dose study

Dingemanse 1995 Participants were all healthy males.

Durif 2001 Uncontrolled study.

Gasparini 1997 Uncontrolled study.

Gasser 1999 Single dose study.

Hauser 1998 Participants had early Parkinson's disease with no fluctuations and they were not on levodopa.

Jorga 1998 Participants were healthy males.

Kaakkola 1994 Uncontrolled study.

Larsen NOMESAFE 2001 Open label continuation of NOMECOMT study.

Lee 2002 Uncontrolled study.

Limousin 1993 Less than 4 weeks duration.

Limousin 1995 Less than 4 weeks duration.

Lyytinen 1997 No placebo control arm, study compared levodopa and entacapone with and without selegi-
line.

Lyytinen 2001 Less than 4 weeks duration.

Merello 1994 Single dose study.

Nutt 1994 Uncontrolled study.

Piccini 2000 Single dose study.

Roberts 1993 Single dose study.

Ruottinen 1996 (b) Uncontrolled study.

Sawle 1994 Not placebo-controlled, non-randomised, healthy control group.
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Study Reason for exclusion

Suchowersky 2001 Participants had non-fluctuating symptoms of Parkinson's disease.

Troconiz 1998 Single dose study.

Waters TSSG 1997 Participants had non-fluctuating symptoms of Parkinson's disease.

Yamamoto 1997 Uncontrolled study.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Levodopa dose reduction (mg /day)

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Levodopa dose reduc-
tion (mg/day)

11 2209 Mean Difference (IV, Fixed, 95% CI) 91.66 [79.12, 104.20]

1.1 Entacapone 5 837 Mean Difference (IV, Fixed, 95% CI) 55.44 [36.54, 74.33]

1.2 Tolcapone (50mg) 2 154 Mean Difference (IV, Fixed, 95% CI) 72.33 [27.87, 116.78]

1.3 Tolcapone (100mg) 3 394 Mean Difference (IV, Fixed, 95% CI) 155.71 [120.01, 191.41]

1.4 Tolcapone (200mg) 6 611 Mean Difference (IV, Fixed, 95% CI) 148.36 [122.88, 173.84]

1.5 Tolcapone (400mg) 3 213 Mean Difference (IV, Fixed, 95% CI) 55.43 [18.34, 92.52]

 
 

Analysis 1.1.   Comparison 1 Levodopa dose reduction (mg /day), Outcome 1 Levodopa dose reduction (mg/day).

Study or subgroup COMTI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.1.1 Entacapone  

Brooks UK-IRISH 2003 84 43.5 (178) 46 50 (115.5) 6.14% -6.5[-57.13,44.13]

Im 2002 98 51.6 (154.5) 99 0.7 (130) 9.88% 50.9[11.01,90.79]

Poewe CELOMEN 2002 93 54 (134) 42 -27 (102) 9.29% 81[39.85,122.15]

PSG SEESAW 1997 103 99 (218.8) 102 21.2 (118.4) 6.8% 77.8[29.7,125.9]

Rinne NOMECOMT 1998 85 74.7 (128.7) 85 16.3 (112.2) 11.94% 58.4[22.1,94.7]

Subtotal *** 463   374   44.04% 55.44[36.54,74.33]

Heterogeneity: Tau2=0; Chi2=8.14, df=4(P=0.09); I2=50.85%  

Test for overall effect: Z=5.75(P<0.0001)  

   

1.1.2 Tolcapone (50mg)  

Kurth TFSGI 1997 41 139 (198.5) 42 31.2 (190.5) 2.24% 107.8[24.07,191.53]

Myllyla TIPS1 1997 34 56 (115.5) 37 -2.4 (109.5) 5.71% 58.4[5.94,110.86]

Subtotal *** 75   79   7.96% 72.33[27.87,116.78]

Favours placebo 1000500-1000 -500 0 Favours COMTI
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Study or subgroup COMTI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=0.96, df=1(P=0.33); I2=0%  

Test for overall effect: Z=3.19(P=0)  

   

1.1.3 Tolcapone (100mg)  

Adler TFSGIII 1998 69 185.5
(171.1)

72 0.5 (170.6) 4.94% 185[128.58,241.42]

Baas 1997 60 108.9
(181.3)

58 28.9 (199.5) 3.32% 80[11.15,148.85]

Rajput 1997 69 166.3
(185.2)

66 -15.5
(182.8)

4.08% 181.8[119.72,243.88]

Subtotal *** 198   196   12.34% 155.71[120.01,191.41]

Heterogeneity: Tau2=0; Chi2=6.36, df=2(P=0.04); I2=68.55%  

Test for overall effect: Z=8.55(P<0.0001)  

   

1.1.4 Tolcapone (200mg)  

Adler TFSGIII 1998 74 251.5
(171.2)

72 0.5 (170.6) 5.12% 251[195.55,306.45]

Baas 1997 59 122.2
(183.6)

58 28.9 (199.5) 3.26% 93.3[23.8,162.8]

Dupont TIPSII 1997 32 182 (132.4) 33 113.9
(129.3)

3.88% 68.1[4.46,131.74]

Kurth TFSGI 1997 40 200 (196.1) 42 31.2 (190.5) 2.24% 168.8[85.06,252.54]

Myllyla TIPS1 1997 31 79.1 (110.8) 37 -2.4 (109.5) 5.69% 81.5[28.91,134.09]

Rajput 1997 67 207.1 (185) 66 -15.5
(182.1)

4.04% 222.6[160.21,284.99]

Subtotal *** 303   308   24.22% 148.36[122.88,173.84]

Heterogeneity: Tau2=0; Chi2=33.56, df=5(P<0.0001); I2=85.1%  

Test for overall effect: Z=11.41(P<0.0001)  

   

1.1.5 Tolcapone (400mg)  

Dupont TIPSII 1997 32 180.6
(134.6)

33 113.9
(129.3)

3.82% 66.7[2.5,130.9]

Kurth TFSGI 1997 38 175 (209.6) 42 31.2 (190.5) 2.03% 143.8[55.71,231.89]

Myllyla TIPS1 1997 31 13.3 (112.5) 37 -2.4 (109.5) 5.59% 15.7[-37.34,68.74]

Subtotal *** 101   112   11.43% 55.43[18.34,92.52]

Heterogeneity: Tau2=0; Chi2=6.14, df=2(P=0.05); I2=67.42%  

Test for overall effect: Z=2.93(P=0)  

   

Total *** 1140   1069   100% 91.66[79.12,104.2]

Heterogeneity: Tau2=0; Chi2=105.05, df=18(P<0.0001); I2=82.87%  

Test for overall effect: Z=14.33(P<0.0001)  

Test for subgroup differences: Chi2=49.89, df=1 (P<0.0001), I2=91.98%  

Favours placebo 1000500-1000 -500 0 Favours COMTI

 
 

Comparison 2.   'O;' time reduction (hours)

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 OA time reduction
(hours)

8 1584 Mean Difference (IV, Fixed, 95% CI) 1.30 [1.06, 1.55]

1.1 Entacapone 4 610 Mean Difference (IV, Fixed, 95% CI) 0.68 [0.22, 1.13]
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1.2 Tolcapone (50mg) 2 154 Mean Difference (IV, Fixed, 95% CI) 1.41 [0.76, 2.05]

1.3 Tolcapone (100mg) 2 259 Mean Difference (IV, Fixed, 95% CI) 1.53 [0.90, 2.16]

1.4 Tolcapone (200mg) 4 413 Mean Difference (IV, Fixed, 95% CI) 1.63 [1.18, 2.09]

1.5 Tolcapone (400mg) 2 148 Mean Difference (IV, Fixed, 95% CI) 1.59 [0.91, 2.27]

 
 

Analysis 2.1.   Comparison 2 'O;' time reduction (hours), Outcome 1 O; time reduction (hours).

Study or subgroup COMTI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.1.1 Entacapone  

Brooks UK-IRISH 2003 73 1.1 (2.4) 40 0.6 (2.4) 6.98% 0.5[-0.43,1.43]

Poewe CELOMEN 2002 129 1.6 (2.5) 74 0.9 (3.4) 7.6% 0.7[-0.19,1.59]

PSG SEESAW 1997 102 0.8 (2.8) 102 0.1 (2.1) 12.95% 0.7[0.02,1.38]

Rinne NOMECOMT 1998 85 1.3 (2.3) 5 0.1 (2.3) 1.39% 1.2[-0.87,3.27]

Subtotal *** 389   221   28.92% 0.68[0.22,1.13]

Heterogeneity: Tau2=0; Chi2=0.39, df=3(P=0.94); I2=0%  

Test for overall effect: Z=2.91(P=0)  

   

2.1.2 Tolcapone (50mg)  

Kurth TFSGI 1997 41 1.7 (1.7) 42 0 (1.8) 10.66% 1.62[0.87,2.37]

Myllyla TIPS1 1997 34 0.9 (2.8) 37 0.1 (2.6) 3.76% 0.8[-0.46,2.06]

Subtotal *** 75   79   14.42% 1.41[0.76,2.05]

Heterogeneity: Tau2=0; Chi2=1.2, df=1(P=0.27); I2=16.83%  

Test for overall effect: Z=4.28(P<0.0001)  

   

2.1.3 Tolcapone (100mg)  

Adler TFSGIII 1998 69 2 (2.5) 72 0.3 (2.5) 8.77% 1.7[0.87,2.53]

Baas 1997 60 2 (2.6) 58 0.7 (2.8) 6.28% 1.3[0.32,2.28]

Subtotal *** 129   130   15.05% 1.53[0.9,2.16]

Heterogeneity: Tau2=0; Chi2=0.38, df=1(P=0.54); I2=0%  

Test for overall effect: Z=4.77(P<0.0001)  

   

2.1.4 Tolcapone (200mg)  

Adler TFSGIII 1998 74 2.5 (2.6) 72 0.3 (2.5) 8.73% 2.2[1.37,3.03]

Baas 1997 59 1.6 (2.6) 58 0.7 (2.8) 6.23% 0.9[-0.08,1.88]

Kurth TFSGI 1997 40 1.6 (1.8) 42 0 (1.8) 10.11% 1.57[0.8,2.34]

Myllyla TIPS1 1997 31 1.8 (2.8) 37 0.1 (2.6) 3.57% 1.7[0.41,2.99]

Subtotal *** 204   209   28.64% 1.63[1.18,2.09]

Heterogeneity: Tau2=0; Chi2=3.99, df=3(P=0.26); I2=24.85%  

Test for overall effect: Z=7(P<0.0001)  

   

2.1.5 Tolcapone (400mg)  

Kurth TFSGI 1997 38 1.8 (1.9) 42 0 (1.8) 9.54% 1.77[0.98,2.56]

Myllyla TIPS1 1997 31 1.2 (2.9) 37 0.1 (2.6) 3.43% 1.1[-0.22,2.42]

Subtotal *** 69   79   12.97% 1.59[0.91,2.27]

Favours placebo 105-10 -5 0 Favours COMTI
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Study or subgroup COMTI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=0.73, df=1(P=0.39); I2=0%  

Test for overall effect: Z=4.6(P<0.0001)  

   

Total *** 866   718   100% 1.3[1.06,1.55]

Heterogeneity: Tau2=0; Chi2=17.32, df=13(P=0.19); I2=24.93%  

Test for overall effect: Z=10.45(P<0.0001)  

Test for subgroup differences: Chi2=10.63, df=1 (P=0.03), I2=62.36%  

Favours placebo 105-10 -5 0 Favours COMTI

 
 

Comparison 3.   'On' time increase (hours)

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 'On' time increase
(hours)

8 1663 Mean Difference (IV, Fixed, 95% CI) 1.47 [1.23, 1.71]

1.1 Entacapone 4 690 Mean Difference (IV, Fixed, 95% CI) 1.01 [0.62, 1.39]

1.2 Tolcapone (50mg) 2 154 Mean Difference (IV, Fixed, 95% CI) 1.64 [0.94, 2.34]

1.3 Tolcapone (100mg) 2 259 Mean Difference (IV, Fixed, 95% CI) 1.8 [1.12, 2.48]

1.4 Tolcapone (200mg) 4 412 Mean Difference (IV, Fixed, 95% CI) 1.91 [1.43, 2.38]

1.5 Tolcapone (400mg) 2 148 Mean Difference (IV, Fixed, 95% CI) 1.53 [0.80, 2.26]

 
 

Analysis 3.1.   Comparison 3 'On' time increase (hours), Outcome 1 'On' time increase (hours).

Study or subgroup COMTI Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.1.1 Entacapone  

Brooks UK-IRISH 2003 73 1.1 (2.4) 40 0.3 (2.3) 7.16% 0.8[-0.1,1.7]

Poewe CELOMEN 2002 129 1.7 (2.6) 74 0.9 (3.3) 7.57% 0.8[-0.08,1.68]

PSG SEESAW 1997 102 0.8 (2.8) 102 0.1 (2.1) 12.59% 0.7[0.02,1.38]

Rinne NOMECOMT 1998 85 1.6 (2.4) 85 0 (2.3) 11.63% 1.6[0.89,2.31]

Subtotal *** 389   301   38.95% 1.01[0.62,1.39]

Heterogeneity: Tau2=0; Chi2=3.91, df=3(P=0.27); I2=23.22%  

Test for overall effect: Z=5.11(P<0.0001)  

   

3.1.2 Tolcapone (50mg)  

Kurth TFSGI 1997 41 1.7 (1.9) 42 0.1 (1.8) 9.31% 1.57[0.78,2.36]

Myllyla TIPS1 1997 34 1.6 (3.3) 37 -0.3 (3.1) 2.61% 1.9[0.41,3.39]

Subtotal *** 75   79   11.91% 1.64[0.94,2.34]

Heterogeneity: Tau2=0; Chi2=0.15, df=1(P=0.7); I2=0%  

Test for overall effect: Z=4.61(P<0.0001)  

   

Favours placebo 105-10 -5 0 Favours COMTI
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Study or subgroup COMTI Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.1.3 Tolcapone (100mg)  

Adler TFSGIII 1998 69 2.1 (2.5) 72 0.3 (2.5) 8.52% 1.8[0.97,2.63]

Baas 1997 60 1.7 (3.2) 58 -0.1 (3.4) 4.09% 1.8[0.61,2.99]

Subtotal *** 129   130   12.61% 1.8[1.12,2.48]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=5.2(P<0.0001)  

   

3.1.4 Tolcapone (200mg)  

Adler TFSGIII 1998 74 2.3 (2.6) 72 0.3 (2.5) 8.48% 2[1.17,2.83]

Baas 1997 59 1.7 (3.2) 58 -0.1 (3.4) 4.05% 1.8[0.6,3]

Kurth TFSGI 1997 40 1.6 (1.6) 41 -0.1 (1.8) 10.57% 1.75[1.01,2.49]

Myllyla TIPS1 1997 31 2.1 (3.2) 37 -0.3 (3.1) 2.56% 2.4[0.89,3.91]

Subtotal *** 204   208   25.67% 1.91[1.43,2.38]

Heterogeneity: Tau2=0; Chi2=0.66, df=3(P=0.88); I2=0%  

Test for overall effect: Z=7.85(P<0.0001)  

   

3.1.5 Tolcapone (400mg)  

Kurth TFSGI 1997 38 1.6 (2) 42 0.1 (1.8) 8.39% 1.48[0.65,2.31]

Myllyla TIPS1 1997 31 1.4 (3.3) 37 -0.3 (3.1) 2.47% 1.7[0.17,3.23]

Subtotal *** 69   79   10.87% 1.53[0.8,2.26]

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.8); I2=0%  

Test for overall effect: Z=4.1(P<0.0001)  

   

Total *** 866   797   100% 1.47[1.23,1.71]

Heterogeneity: Tau2=0; Chi2=14.7, df=13(P=0.33); I2=11.57%  

Test for overall effect: Z=11.96(P<0.0001)  

Test for subgroup differences: Chi2=9.92, df=1 (P=0.04), I2=59.69%  

Favours placebo 105-10 -5 0 Favours COMTI

 
 

Comparison 4.   UPDRS ADL section (Part II)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 UPDRS ADL section (Part II)     Other data No numeric data

1.1 Entacapone     Other data No numeric data

1.2 Tolcapone (all doses)     Other data No numeric data

 
 

Analysis 4.1.   Comparison 4 UPDRS ADL section (Part II), Outcome 1 UPDRS ADL section (Part II).

UPDRS ADL section (Part II)

Study Placebo Entacapone Tolcapone (50mg) Tolcapone (100mg) Tolcapone (200mg) Tolcapone (400mg)

Entacapone

Brooks UK-IRISH
2003

Placebo n = 57 Entacapone n = 115;
not significant

       

Myllyla FILOMEN
2001

'On' state. Placebo n
= 93

Entacapone n = 182,
P<0.001
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UPDRS ADL section (Part II)

Study Placebo Entacapone Tolcapone (50mg) Tolcapone (100mg) Tolcapone (200mg) Tolcapone (400mg)

Poewe CELOMEN
2002

'On' state. Placebo n
= 88

Entacapone n= 172,
P<0.05 (95% CI -2.46;
-0.02)

       

PSG SEESAW 1997 'On' state. Placebo
n= 102

Entacapone n=103;
P=0.03

       

Rinne NOMECOMT
1998

Placebo n = 86 Entacapone n = 85;
P<0.01

       

Tolcapone (all doses)

Adler TFSGIII 1998 Placebo n=72, least-
squares mean = -0.7
(SD 3.4)

    Tolcapone 100mg
n=69, least squares
mean = -0.4 (SD 3.3);
not significant

Tolcapone 200mg
n=74, least-squares
mean =-0.5 (SD 3.4);
not significant

 

Baas 1997 Placebo n=58 (no da-
ta available)

    Tolcapone 100mg
n=60 (no data avail-
able); not significant

Tolcapone 200mg
n=59 (no data avail-
able); not significant

 

Dupont TIPSII 1997 'On' state. Placebo
least-squares mean
= 0.4 (SD 2.3)

      Tolcapone 200mg
n=32 least-squares
mean = 1.1 (SD 2.3);
p<0.05

Tolcapone 400mg
n=32, least square
mean = 0.1 (SD 2.3);
not significant

Myllyla TIPS1 1997 'On' state. Placebo
least-squares mean
= -0.8 (SD 3.0)

  Tolcapone 50mg
n=34, least squares
mean = -0.6 (SD 2.9);
not significant

  Tolcapone 200mg
n=31 least-squares
mean = -1.4 (SD 2.8);
not significant

Tolcapone 400mg
n=31, least squares
mean = -1.5 (SD 2.8);
not significant

Rajput 1997 'On' state. Placebo
n=66, mean = -0.3
(SD 4.1)

    Tolcapone 100mg
n=69, mean =-0.8 (SD
3.3); not significant

Tolcapone 200mg
n=67 mean = 0.2 (SD
3.3); not significant

 

 
 

Comparison 5.   UPDRS Motor section (Part III)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 UPDRS Motor section (Part III)     Other data No numeric data

1.1 Entacapone     Other data No numeric data

1.2 Tolcapone (all doses)     Other data No numeric data

 
 

Analysis 5.1.   Comparison 5 UPDRS Motor section (Part III), Outcome 1 UPDRS Motor section (Part III).

UPDRS Motor section (Part III)

Study Placebo Entacapone Tolcapone (50mg) Tolcapone (100mg) Tolcapone (200mg) Tolcapone (400mg)

Entacapone

Brooks UK-IRISH
2003

'On' state. Placebo n
= 57

Entacapone n = 115;
not significant

       

Myllyla FILOMEN
2001

'On' state. Placebo n
= 108

Entacapone n = 218;
P<0.01

       

Poewe CELOMEN
2002

'On' state. Placebo n
= 88

Entacapone n = 172;
P<0.01 (95% CI -5.13;
-0.46)

       

PSG SEESAW 1997 'On' state. Placebo n
= 102

Entacapone n = 103;
P=0.02

       

Rinne NOMECOMT
1998

Placebo n = 86 Entacapone n = 85;
P<0.05

       

Tolcapone (all doses)

Adler TFSGIII 1998 'On' state. Placebo
n=72, least-squares
mean = -1.2 (SD 5.9)

    Tolcapone 100mg
n=69, least-squares

Tolcapone 200mg
n=74 least-squares
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UPDRS Motor section (Part III)

Study Placebo Entacapone Tolcapone (50mg) Tolcapone (100mg) Tolcapone (200mg) Tolcapone (400mg)

mean = -2.3 (SD 5.8);
not significant

mean = -2.4 (SD 6.0);
not significant

Baas 1997 'On' state. Placebo
n=58, least-squares
mean = -2.1 (SD 1.1)

    Tolcapone 100mg
n=60, least-squares
mean = -4.2 (SD1.0);
not significant

Tolcapone 200mg
n=59, least-squares
mean = -6.5 (SD 1.0);
P<0.01

 

Dupont TIPSII 1997 Placebo n=33, least-
squares mean = -1.5
(SD 7.5)

      Tolcapone 200mg
n=32, least-squares
mean = -1.0 (SD 7.4);
not significant

Tolcapone 400mg
n=32, least squares
mean = -1.0 (SD 7.9);
not significant

Myllyla TIPS1 1997 'On' state. Placebo
n=37, least-squares
mean = -0.3 (SD 10.3)

  Tolcapone 50mg
n=34, least squares
mean -2.6 (SD 11.1);
not significant

  Tolcapone 200mg
n=31, least-squares
mean -5.8 (SD 10.6);
not significant

Tolcapone 400mg
n=31, least squares
mean = -3.7 (SD
11.1); not significant

Rajput 1997 'On' state. Placebo
n=66, mean -0.4 (SD
7.3)

    Tolcapone 100mg
n=69, mean -1.9 (SD
7.5); not significant

Tolcapone 200mg
n=67, mean -2.0 (SD
7.4); not significant

 

 
 

Comparison 6.   Adverse events

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Adverse events - Dyski-
nesia

11 2537 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.09 [2.59, 3.69]

1.1 Entacapone 5 1134 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.23 [1.68, 2.96]

1.2 Tolcapone (50mg) 2 162 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.48 [1.79, 6.76]

1.3 Tolcapone (100mg) 3 394 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.96 [2.62, 6.00]

1.4 Tolcapone (200mg) 6 623 Peto Odds Ratio (Peto, Fixed, 95% CI) 4.51 [3.23, 6.31]

1.5 Tolcapone (400mg) 3 224 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.02 [1.04, 3.91]

2 Adverse events - Nau-
sea

11 2537 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.27 [1.83, 2.82]

2.1 Entacapone 5 1134 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.93 [1.32, 2.80]

2.2 Tolcapone (50mg) 2 162 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.89 [1.15, 7.27]

2.3 Tolcapone (100mg) 3 394 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.03 [1.26, 3.26]

2.4 Tolcapone (200mg) 6 623 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.64 [1.80, 3.89]

2.5 Tolcapone (400mg) 3 224 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.80 [1.30, 6.05]

3 Adverse events - Vomit-
ing

7 1600 Peto Odds Ratio (Peto, Fixed, 95% CI) 4.07 [2.48, 6.69]

3.1 Entacapone 2 465 Peto Odds Ratio (Peto, Fixed, 95% CI) 4.16 [1.39, 12.50]

3.2 Tolcapone (50mg) 2 162 Peto Odds Ratio (Peto, Fixed, 95% CI) 5.60 [1.44, 21.81]

3.3 Tolcapone (100mg) 2 259 Peto Odds Ratio (Peto, Fixed, 95% CI) 4.28 [1.40, 13.08]
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

3.4 Tolcapone (200mg) 5 490 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.67 [1.53, 8.78]

3.5 Tolcapone (400mg) 3 224 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.43 [0.91, 12.96]

4 Adverse events - Diar-
rhoea

8 1807 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.31 [1.67, 3.19]

4.1 Entacapone 4 929 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.69 [1.67, 4.34]

4.2 Tolcapone (50mg) 1 83 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.13 [0.01, 1.30]

4.3 Tolcapone (100mg) 2 253 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.65 [0.76, 3.56]

4.4 Tolcapone (200mg) 4 397 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.52 [1.36, 4.65]

4.5 Tolcapone (400mg) 2 145 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.15 [0.97, 10.20]

5 Adverse events - Con-
stipation

7 1453 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.24 [1.46, 3.43]

5.1 Entacapone 3 637 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.27 [1.25, 4.13]

5.2 Tolcapone (50mg) 2 162 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.05 [0.15, 7.61]

5.3 Tolcapone (100mg) 1 135 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.72 [0.50, 5.87]

5.4 Tolcapone (200mg) 3 295 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.72 [1.14, 6.49]

5.5 Tolcapone (400mg) 3 224 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.59 [0.57, 11.67]

6 Adverse events - Hallu-
cinations

9 1976 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.78 [1.24, 2.58]

6.1 Entacapone 4 808 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.08 [0.56, 2.07]

6.2 Tolcapone (50mg) 2 162 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.06 [0.21, 5.39]

6.3 Tolcapone (100mg) 2 276 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.83 [0.80, 4.20]

6.4 Tolcapone (200mg) 5 506 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.65 [1.42, 4.96]

6.5 Tolcapone (400mg) 3 224 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.91 [0.87, 9.77]

7 Adverse events - Dizzi-
ness

6 1210 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.99 [1.32, 2.98]

7.1 Entacapone 3 548 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.95 [1.15, 3.31]

7.2 Tolcapone (50mg) 1 83 Peto Odds Ratio (Peto, Fixed, 95% CI) 7.96 [0.81, 78.76]

7.3 Tolcapone (100mg) 1 141 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.04 [0.74, 5.60]

7.4 Tolcapone (200mg) 3 293 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.45 [0.55, 3.85]
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

7.5 Tolcapone (400mg) 2 145 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.95 [0.41, 21.27]

 
 

Analysis 6.1.   Comparison 6 Adverse events, Outcome 1 Adverse events - Dyskinesia.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.1.1 Entacapone  

Brooks UK-IRISH 2003 35/115 7/57 5.8% 2.66[1.27,5.56]

Myllyla FILOMEN 2001 63/218 12/108 10.52% 2.72[1.57,4.7]

Poewe CELOMEN 2002 67/172 27/88 11.06% 1.43[0.84,2.44]

PSG SEESAW 1997 55/103 33/102 10.34% 2.35[1.35,4.08]

Rinne NOMECOMT 1998 7/85 1/86 1.57% 4.84[1.18,19.93]

Subtotal (95% CI) 693 441 39.28% 2.23[1.68,2.96]

Total events: 227 (COMTI), 80 (Placebo)  

Heterogeneity: Tau2=0; Chi2=4.59, df=4(P=0.33); I2=12.77%  

Test for overall effect: Z=5.54(P<0.0001)  

   

6.1.2 Tolcapone (50mg)  

Kurth TFSGI 1997 24/41 9/42 4.12% 4.62[1.93,11.07]

Myllyla TIPS1 1997 12/37 7/42 2.98% 2.34[0.84,6.55]

Subtotal (95% CI) 78 84 7.1% 3.48[1.79,6.76]

Total events: 36 (COMTI), 16 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.97, df=1(P=0.32); I2=0%  

Test for overall effect: Z=3.67(P=0)  

   

6.1.3 Tolcapone (100mg)  

Adler TFSGIII 1998 43/69 14/72 7% 5.86[3,11.45]

Baas 1997 22/60 12/58 5% 2.16[0.98,4.79]

Rajput 1997 35/69 12/66 6.32% 4.15[2.05,8.41]

Subtotal (95% CI) 198 196 18.32% 3.96[2.62,6]

Total events: 100 (COMTI), 38 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.55, df=2(P=0.17); I2=43.68%  

Test for overall effect: Z=6.51(P<0.0001)  

   

6.1.4 Tolcapone (200mg)  

Adler TFSGIII 1998 49/74 14/72 7.39% 6.64[3.46,12.76]

Baas 1997 31/59 12/58 5.62% 3.89[1.84,8.22]

Dupont TIPSII 1997 5/32 3/33 1.46% 1.82[0.42,7.88]

Kurth TFSGI 1997 19/40 9/42 3.82% 3.14[1.27,7.79]

Myllyla TIPS1 1997 13/38 7/42 3.1% 2.52[0.92,6.9]

Rajput 1997 43/67 12/66 6.66% 6.57[3.3,13.07]

Subtotal (95% CI) 310 313 28.05% 4.51[3.23,6.31]

Total events: 160 (COMTI), 57 (Placebo)  

Heterogeneity: Tau2=0; Chi2=6.02, df=5(P=0.3); I2=16.92%  

Test for overall effect: Z=8.82(P<0.0001)  

   

6.1.5 Tolcapone (400mg)  

Dupont TIPSII 1997 2/32 3/33 0.96% 0.67[0.11,4.12]

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kurth TFSGI 1997 19/38 9/42 3.77% 3.46[1.39,8.62]

Myllyla TIPS1 1997 8/37 7/42 2.51% 1.37[0.45,4.21]

Subtotal (95% CI) 107 117 7.24% 2.02[1.04,3.91]

Total events: 29 (COMTI), 19 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.19, df=2(P=0.2); I2=37.31%  

Test for overall effect: Z=2.09(P=0.04)  

   

Total (95% CI) 1386 1151 100% 3.09[2.59,3.69]

Total events: 552 (COMTI), 210 (Placebo)  

Heterogeneity: Tau2=0; Chi2=31.46, df=18(P=0.03); I2=42.79%  

Test for overall effect: Z=12.47(P<0.0001)  

Test for subgroup differences: Chi2=13.15, df=1 (P=0.01), I2=69.57%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 6.2.   Comparison 6 Adverse events, Outcome 2 Adverse events - Nausea.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.2.1 Entacapone  

Brooks UK-IRISH 2003 17/115 5/57 5.26% 1.71[0.66,4.41]

Myllyla FILOMEN 2001 29/218 12/108 9.8% 1.22[0.61,2.44]

Poewe CELOMEN 2002 20/172 5/88 6.25% 1.98[0.83,4.72]

PSG SEESAW 1997 16/103 5/102 5.83% 3.16[1.28,7.78]

Rinne NOMECOMT 1998 17/85 7/86 6.39% 2.66[1.12,6.28]

Subtotal (95% CI) 693 441 33.54% 1.93[1.32,2.8]

Total events: 99 (COMTI), 34 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.43, df=4(P=0.49); I2=0%  

Test for overall effect: Z=3.42(P=0)  

   

6.2.2 Tolcapone (50mg)  

Kurth TFSGI 1997 10/41 5/42 3.83% 2.3[0.76,6.99]

Myllyla TIPS1 1997 5/37 1/42 1.72% 4.79[0.91,25.12]

Subtotal (95% CI) 78 84 5.55% 2.89[1.15,7.27]

Total events: 15 (COMTI), 6 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.52, df=1(P=0.47); I2=0%  

Test for overall effect: Z=2.25(P=0.02)  

   

6.2.3 Tolcapone (100mg)  

Adler TFSGIII 1998 19/69 8/72 6.76% 2.87[1.24,6.62]

Baas 1997 16/60 8/58 5.93% 2.2[0.9,5.37]

Rajput 1997 22/69 16/66 8.46% 1.46[0.69,3.07]

Subtotal (95% CI) 198 196 21.16% 2.03[1.26,3.26]

Total events: 57 (COMTI), 32 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.45, df=2(P=0.48); I2=0%  

Test for overall effect: Z=2.93(P=0)  

   

6.2.4 Tolcapone (200mg)  

Adler TFSGIII 1998 21/74 8/72 7.2% 2.94[1.31,6.6]

Baas 1997 17/59 8/58 6.1% 2.43[1.01,5.85]

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dupont TIPSII 1997 9/32 3/33 3.06% 3.47[1,12.04]

Kurth TFSGI 1997 10/40 5/42 3.82% 2.38[0.78,7.23]

Myllyla TIPS1 1997 10/38 1/42 2.95% 7.34[2.07,26.03]

Rajput 1997 24/67 16/66 8.67% 1.73[0.83,3.61]

Subtotal (95% CI) 310 313 31.8% 2.64[1.8,3.89]

Total events: 91 (COMTI), 41 (Placebo)  

Heterogeneity: Tau2=0; Chi2=4.1, df=5(P=0.54); I2=0%  

Test for overall effect: Z=4.94(P<0.0001)  

   

6.2.5 Tolcapone (400mg)  

Dupont TIPSII 1997 5/32 3/33 2.19% 1.82[0.42,7.88]

Kurth TFSGI 1997 10/38 5/42 3.79% 2.54[0.83,7.78]

Myllyla TIPS1 1997 6/37 1/42 1.98% 5.43[1.16,25.45]

Subtotal (95% CI) 107 117 7.96% 2.8[1.3,6.05]

Total events: 21 (COMTI), 9 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.07, df=2(P=0.59); I2=0%  

Test for overall effect: Z=2.62(P=0.01)  

   

Total (95% CI) 1386 1151 100% 2.27[1.83,2.82]

Total events: 283 (COMTI), 122 (Placebo)  

Heterogeneity: Tau2=0; Chi2=12.65, df=18(P=0.81); I2=0%  

Test for overall effect: Z=7.38(P<0.0001)  

Test for subgroup differences: Chi2=2.09, df=1 (P=0.72), I2=0%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 6.3.   Comparison 6 Adverse events, Outcome 3 Adverse events - Vomiting.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.3.1 Entacapone  

Poewe CELOMEN 2002 8/172 1/88 12.55% 2.85[0.7,11.59]

PSG SEESAW 1997 5/103 0/102 7.88% 7.61[1.3,44.73]

Subtotal (95% CI) 275 190 20.43% 4.16[1.39,12.5]

Total events: 13 (COMTI), 1 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.73, df=1(P=0.39); I2=0%  

Test for overall effect: Z=2.54(P=0.01)  

   

6.3.2 Tolcapone (50mg)  

Kurth TFSGI 1997 7/41 1/42 11.76% 5.29[1.24,22.55]

Myllyla TIPS1 1997 1/37 0/42 1.6% 8.46[0.17,429.64]

Subtotal (95% CI) 78 84 13.36% 5.6[1.44,21.81]

Total events: 8 (COMTI), 1 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.83); I2=0%  

Test for overall effect: Z=2.48(P=0.01)  

   

6.3.3 Tolcapone (100mg)  

Adler TFSGIII 1998 4/69 0/72 6.29% 8.07[1.11,58.56]

Baas 1997 7/60 2/58 13.47% 3.18[0.82,12.31]

Subtotal (95% CI) 129 130 19.76% 4.28[1.4,13.08]

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 11 (COMTI), 2 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.58, df=1(P=0.45); I2=0%  

Test for overall effect: Z=2.55(P=0.01)  

   

6.3.4 Tolcapone (200mg)  

Adler TFSGIII 1998 5/74 0/72 7.81% 7.61[1.29,45.01]

Baas 1997 5/59 2/58 10.67% 2.43[0.53,11.11]

Dupont TIPSII 1997 3/32 1/33 6.12% 2.95[0.4,21.97]

Kurth TFSGI 1997 1/40 1/42 3.17% 1.05[0.06,17.1]

Myllyla TIPS1 1997 3/38 0/42 4.69% 8.67[0.87,86.07]

Subtotal (95% CI) 243 247 32.46% 3.67[1.53,8.78]

Total events: 17 (COMTI), 4 (Placebo)  

Heterogeneity: Tau2=0; Chi2=2.29, df=4(P=0.68); I2=0%  

Test for overall effect: Z=2.92(P=0)  

   

6.3.5 Tolcapone (400mg)  

Dupont TIPSII 1997 2/32 1/33 4.67% 2.05[0.21,20.49]

Kurth TFSGI 1997 3/38 1/42 6.17% 3.15[0.43,23.27]

Myllyla TIPS1 1997 2/37 0/42 3.16% 8.7[0.53,142.34]

Subtotal (95% CI) 107 117 14% 3.43[0.91,12.96]

Total events: 7 (COMTI), 2 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.62, df=2(P=0.73); I2=0%  

Test for overall effect: Z=1.82(P=0.07)  

   

Total (95% CI) 832 768 100% 4.07[2.48,6.69]

Total events: 56 (COMTI), 10 (Placebo)  

Heterogeneity: Tau2=0; Chi2=4.6, df=13(P=0.98); I2=0%  

Test for overall effect: Z=5.54(P<0.0001)  

Test for subgroup differences: Chi2=0.34, df=1 (P=0.99), I2=0%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 6.4.   Comparison 6 Adverse events, Outcome 4 Adverse events - Diarrhoea.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.4.1 Entacapone  

Brooks UK-IRISH 2003 13/115 2/57 8.26% 2.65[0.86,8.13]

Myllyla FILOMEN 2001 20/218 2/108 12.35% 3.19[1.27,7.99]

Poewe CELOMEN 2002 16/172 4/88 11.24% 1.95[0.74,5.1]

Rinne NOMECOMT 1998 17/85 6/86 13.56% 3.04[1.27,7.3]

Subtotal (95% CI) 590 339 45.4% 2.69[1.67,4.34]

Total events: 66 (COMTI), 14 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.64, df=3(P=0.89); I2=0%  

Test for overall effect: Z=4.05(P<0.0001)  

   

6.4.2 Tolcapone (50mg)  

Kurth TFSGI 1997 0/41 3/42 1.98% 0.13[0.01,1.3]

Subtotal (95% CI) 41 42 1.98% 0.13[0.01,1.3]

Total events: 0 (COMTI), 3 (Placebo)  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=1.73(P=0.08)  

   

6.4.3 Tolcapone (100mg)  

Baas 1997 9/60 2/58 6.81% 3.88[1.13,13.34]

Rajput 1997 9/69 9/66 10.64% 0.95[0.35,2.56]

Subtotal (95% CI) 129 124 17.44% 1.65[0.76,3.56]

Total events: 18 (COMTI), 11 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.03, df=1(P=0.08); I2=67%  

Test for overall effect: Z=1.26(P=0.21)  

   

6.4.4 Tolcapone (200mg)  

Baas 1997 15/59 2/58 9.92% 5.78[2.08,16.09]

Dupont TIPSII 1997 3/32 0/33 1.97% 8.14[0.82,81.16]

Kurth TFSGI 1997 2/40 3/42 3.22% 0.69[0.11,4.17]

Rajput 1997 13/67 9/66 12.52% 1.51[0.61,3.77]

Subtotal (95% CI) 198 199 27.63% 2.52[1.36,4.65]

Total events: 33 (COMTI), 14 (Placebo)  

Heterogeneity: Tau2=0; Chi2=6.71, df=3(P=0.08); I2=55.31%  

Test for overall effect: Z=2.95(P=0)  

   

6.4.5 Tolcapone (400mg)  

Dupont TIPSII 1997 6/32 0/33 3.74% 9.06[1.71,47.96]

Kurth TFSGI 1997 3/38 3/42 3.8% 1.11[0.21,5.83]

Subtotal (95% CI) 70 75 7.54% 3.15[0.97,10.2]

Total events: 9 (COMTI), 3 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.06, df=1(P=0.08); I2=67.31%  

Test for overall effect: Z=1.92(P=0.06)  

   

Total (95% CI) 1028 779 100% 2.31[1.67,3.19]

Total events: 126 (COMTI), 45 (Placebo)  

Heterogeneity: Tau2=0; Chi2=20.92, df=12(P=0.05); I2=42.63%  

Test for overall effect: Z=5.09(P<0.0001)  

Test for subgroup differences: Chi2=7.47, df=1 (P=0.11), I2=46.49%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 6.5.   Comparison 6 Adverse events, Outcome 5 Adverse events - Constipation.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.5.1 Entacapone  

Brooks UK-IRISH 2003 14/115 1/57 14.49% 3.67[1.2,11.28]

Poewe CELOMEN 2002 11/172 5/88 16.02% 1.13[0.39,3.29]

PSG SEESAW 1997 14/103 5/102 20.56% 2.8[1.09,7.17]

Subtotal (95% CI) 390 247 51.06% 2.27[1.25,4.13]

Total events: 39 (COMTI), 11 (Placebo)  

Heterogeneity: Tau2=0; Chi2=2.53, df=2(P=0.28); I2=21.08%  

Test for overall effect: Z=2.7(P=0.01)  

   

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.5.2 Tolcapone (50mg)  

Kurth TFSGI 1997 1/41 2/42 3.47% 0.52[0.05,5.12]

Myllyla TIPS1 1997 1/37 0/42 1.18% 8.46[0.17,429.64]

Subtotal (95% CI) 78 84 4.65% 1.05[0.15,7.61]

Total events: 2 (COMTI), 2 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.45, df=1(P=0.23); I2=31.04%  

Test for overall effect: Z=0.05(P=0.96)  

   

6.5.3 Tolcapone (100mg)  

Rajput 1997 7/69 4/66 12.07% 1.72[0.5,5.87]

Subtotal (95% CI) 69 66 12.07% 1.72[0.5,5.87]

Total events: 7 (COMTI), 4 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.86(P=0.39)  

   

6.5.4 Tolcapone (200mg)  

Kurth TFSGI 1997 4/40 2/42 6.68% 2.14[0.41,11.2]

Myllyla TIPS1 1997 3/38 0/42 3.46% 8.67[0.87,86.07]

Rajput 1997 9/67 4/66 14.02% 2.29[0.73,7.17]

Subtotal (95% CI) 145 150 24.16% 2.72[1.14,6.49]

Total events: 16 (COMTI), 6 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.15, df=2(P=0.56); I2=0%  

Test for overall effect: Z=2.26(P=0.02)  

   

6.5.5 Tolcapone (400mg)  

Dupont TIPSII 1997 4/32 0/33 4.52% 8.42[1.13,62.74]

Kurth TFSGI 1997 0/38 2/42 2.34% 0.15[0.01,2.37]

Myllyla TIPS1 1997 1/37 0/42 1.18% 8.46[0.17,429.64]

Subtotal (95% CI) 107 117 8.04% 2.59[0.57,11.67]

Total events: 5 (COMTI), 2 (Placebo)  

Heterogeneity: Tau2=0; Chi2=5.76, df=2(P=0.06); I2=65.29%  

Test for overall effect: Z=1.24(P=0.22)  

   

Total (95% CI) 789 664 100% 2.24[1.46,3.43]

Total events: 69 (COMTI), 25 (Placebo)  

Heterogeneity: Tau2=0; Chi2=11.86, df=11(P=0.37); I2=7.27%  

Test for overall effect: Z=3.7(P=0)  

Test for subgroup differences: Chi2=0.97, df=1 (P=0.91), I2=0%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 6.6.   Comparison 6 Adverse events, Outcome 6 Adverse events - Hallucinations.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.6.1 Entacapone  

Brooks UK-IRISH 2003 6/115 3/57 6.69% 0.99[0.24,4.11]

Poewe CELOMEN 2002 7/172 4/88 8.34% 0.89[0.25,3.18]

PSG SEESAW 1997 10/103 4/102 11.54% 2.47[0.84,7.3]

Rinne NOMECOMT 1998 1/85 5/86 5.13% 0.26[0.05,1.3]

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Subtotal (95% CI) 475 333 31.69% 1.08[0.56,2.07]

Total events: 24 (COMTI), 16 (Placebo)  

Heterogeneity: Tau2=0; Chi2=5.36, df=3(P=0.15); I2=44.07%  

Test for overall effect: Z=0.23(P=0.82)  

   

6.6.2 Tolcapone (50mg)  

Kurth TFSGI 1997 3/41 1/42 3.39% 2.9[0.39,21.33]

Myllyla TIPS1 1997 0/37 2/42 1.73% 0.15[0.01,2.44]

Subtotal (95% CI) 78 84 5.12% 1.06[0.21,5.39]

Total events: 3 (COMTI), 3 (Placebo)  

Heterogeneity: Tau2=0; Chi2=2.87, df=1(P=0.09); I2=65.14%  

Test for overall effect: Z=0.07(P=0.94)  

   

6.6.3 Tolcapone (100mg)  

Adler TFSGIII 1998 4/69 2/72 5.09% 2.09[0.41,10.65]

Rajput 1997 12/69 7/66 14.47% 1.75[0.66,4.59]

Subtotal (95% CI) 138 138 19.56% 1.83[0.8,4.2]

Total events: 16 (COMTI), 9 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.85); I2=0%  

Test for overall effect: Z=1.42(P=0.15)  

   

6.6.4 Tolcapone (200mg)  

Adler TFSGIII 1998 12/74 2/72 11.21% 4.66[1.55,13.98]

Dupont TIPSII 1997 2/32 0/33 1.73% 7.87[0.48,128.71]

Kurth TFSGI 1997 5/40 1/42 4.95% 4.37[0.84,22.79]

Myllyla TIPS1 1997 2/38 2/42 3.38% 1.11[0.15,8.21]

Rajput 1997 10/67 7/66 13.15% 1.47[0.53,4.05]

Subtotal (95% CI) 251 255 34.42% 2.65[1.42,4.96]

Total events: 31 (COMTI), 12 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.98, df=4(P=0.41); I2=0%  

Test for overall effect: Z=3.05(P=0)  

   

6.6.5 Tolcapone (400mg)  

Dupont TIPSII 1997 1/32 0/33 0.88% 7.62[0.15,384.38]

Kurth TFSGI 1997 4/38 1/42 4.17% 3.95[0.65,23.91]

Myllyla TIPS1 1997 3/37 2/42 4.16% 1.75[0.29,10.6]

Subtotal (95% CI) 107 117 9.21% 2.91[0.87,9.77]

Total events: 8 (COMTI), 3 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.65, df=2(P=0.72); I2=0%  

Test for overall effect: Z=1.73(P=0.08)  

   

Total (95% CI) 1049 927 100% 1.78[1.24,2.58]

Total events: 82 (COMTI), 43 (Placebo)  

Heterogeneity: Tau2=0; Chi2=17.71, df=15(P=0.28); I2=15.32%  

Test for overall effect: Z=3.09(P=0)  

Test for subgroup differences: Chi2=4.82, df=1 (P=0.31), I2=17.02%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Analysis 6.7.   Comparison 6 Adverse events, Outcome 7 Adverse events - Dizziness.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

6.7.1 Entacapone  

Brooks UK-IRISH 2003 13/115 3/57 13.86% 2.04[0.69,6.06]

PSG SEESAW 1997 24/103 14/102 33.34% 1.88[0.93,3.8]

Rinne NOMECOMT 1998 8/85 4/86 12.03% 2.07[0.64,6.66]

Subtotal (95% CI) 303 245 59.23% 1.95[1.15,3.31]

Total events: 45 (COMTI), 21 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.03, df=2(P=0.99); I2=0%  

Test for overall effect: Z=2.49(P=0.01)  

   

6.7.2 Tolcapone (50mg)  

Kurth TFSGI 1997 3/41 0/42 3.14% 7.96[0.81,78.76]

Subtotal (95% CI) 41 42 3.14% 7.96[0.81,78.76]

Total events: 3 (COMTI), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.77(P=0.08)  

   

6.7.3 Tolcapone (100mg)  

Adler TFSGIII 1998 11/69 6/72 16.13% 2.04[0.74,5.6]

Subtotal (95% CI) 69 72 16.13% 2.04[0.74,5.6]

Total events: 11 (COMTI), 6 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.38(P=0.17)  

   

6.7.4 Tolcapone (200mg)  

Adler TFSGIII 1998 4/74 6/72 10.05% 0.63[0.18,2.28]

Dupont TIPSII 1997 2/32 1/33 3.11% 2.05[0.21,20.49]

Kurth TFSGI 1997 4/40 0/42 4.13% 8.41[1.14,61.98]

Subtotal (95% CI) 146 147 17.29% 1.45[0.55,3.85]

Total events: 10 (COMTI), 7 (Placebo)  

Heterogeneity: Tau2=0; Chi2=4.66, df=2(P=0.1); I2=57.13%  

Test for overall effect: Z=0.75(P=0.45)  

   

6.7.5 Tolcapone (400mg)  

Dupont TIPSII 1997 1/32 1/33 2.11% 1.03[0.06,16.87]

Kurth TFSGI 1997 2/38 0/42 2.11% 8.43[0.52,137.73]

Subtotal (95% CI) 70 75 4.22% 2.95[0.41,21.27]

Total events: 3 (COMTI), 1 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.09, df=1(P=0.3); I2=7.96%  

Test for overall effect: Z=1.07(P=0.28)  

   

Total (95% CI) 629 581 100% 1.99[1.32,2.98]

Total events: 72 (COMTI), 35 (Placebo)  

Heterogeneity: Tau2=0; Chi2=7.75, df=9(P=0.56); I2=0%  

Test for overall effect: Z=3.32(P=0)  

Test for subgroup differences: Chi2=1.97, df=1 (P=0.74), I2=0%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Comparison 7.   Withdrawals

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Withdrawals due to ad-
verse events

10 2292 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.51 [1.16, 1.96]

1.1 Entacapone 5 1134 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.52 [1.07, 2.16]

1.2 Tolcapone (50mg) 1 79 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.75 [0.12, 4.55]

1.3 Tolcapone (100mg) 3 394 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.51 [0.82, 2.79]

1.4 Tolcapone (200mg) 5 541 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.46 [0.82, 2.60]

1.5 Tolcapone (400mg) 2 144 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.24 [0.58, 8.59]

2 All cause withdrawal
rate

7 1551 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.33 [1.00, 1.78]

2.1 Entacapone 5 1134 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.40 [1.02, 1.93]

2.2 Tolcapone (50mg) 0 0 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 Tolcapone (100mg) 1 141 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.36 [0.09, 1.51]

2.4 Tolcapone (200mg) 2 211 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.99 [0.36, 2.74]

2.5 Tolcapone (400mg) 1 65 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.18 [0.73, 13.82]

 
 

Analysis 7.1.   Comparison 7 Withdrawals, Outcome 1 Withdrawals due to adverse events.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

7.1.1 Entacapone  

Brooks UK-IRISH 2003 38/115 14/57 14.3% 1.49[0.75,2.97]

Myllyla FILOMEN 2001 31/218 12/108 14.67% 1.31[0.66,2.59]

Poewe CELOMEN 2002 41/172 10/88 16.3% 2.2[1.15,4.19]

PSG SEESAW 1997 7/103 7/102 5.8% 0.99[0.34,2.92]

Rinne NOMECOMT 1998 6/85 5/86 4.58% 1.23[0.36,4.15]

Subtotal (95% CI) 693 441 55.65% 1.52[1.07,2.16]

Total events: 123 (COMTI), 48 (Placebo)  

Heterogeneity: Tau2=0; Chi2=2.16, df=4(P=0.71); I2=0%  

Test for overall effect: Z=2.36(P=0.02)  

   

7.1.2 Tolcapone (50mg)  

Myllyla TIPS1 1997 2/37 3/42 2.09% 0.75[0.12,4.55]

Subtotal (95% CI) 37 42 2.09% 0.75[0.12,4.55]

Total events: 2 (COMTI), 3 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.75)  

   

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

7.1.3 Tolcapone (100mg)  

Adler TFSGIII 1998 2/69 5/72 2.96% 0.43[0.09,1.94]

Baas 1997 14/60 4/58 6.8% 3.53[1.3,9.59]

Rajput 1997 12/69 10/66 8.2% 1.18[0.47,2.92]

Subtotal (95% CI) 198 196 17.96% 1.51[0.82,2.79]

Total events: 28 (COMTI), 19 (Placebo)  

Heterogeneity: Tau2=0; Chi2=5.73, df=2(P=0.06); I2=65.09%  

Test for overall effect: Z=1.31(P=0.19)  

   

7.1.4 Tolcapone (200mg)  

Adler TFSGIII 1998 3/74 5/72 3.37% 0.57[0.14,2.38]

Baas 1997 9/59 4/58 5.15% 2.31[0.73,7.3]

Dupont TIPSII 1997 3/32 0/33 1.28% 8.14[0.82,81.16]

Myllyla TIPS1 1997 1/38 3/42 1.7% 0.39[0.05,2.89]

Rajput 1997 15/67 10/66 9.04% 1.6[0.67,3.81]

Subtotal (95% CI) 270 271 20.55% 1.46[0.82,2.6]

Total events: 31 (COMTI), 22 (Placebo)  

Heterogeneity: Tau2=0; Chi2=6.12, df=4(P=0.19); I2=34.69%  

Test for overall effect: Z=1.3(P=0.19)  

   

7.1.5 Tolcapone (400mg)  

Dupont TIPSII 1997 3/32 0/33 1.28% 8.14[0.82,81.16]

Myllyla TIPS1 1997 3/37 3/42 2.47% 1.15[0.22,6.01]

Subtotal (95% CI) 69 75 3.76% 2.24[0.58,8.59]

Total events: 6 (COMTI), 3 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.84, df=1(P=0.18); I2=45.6%  

Test for overall effect: Z=1.18(P=0.24)  

   

Total (95% CI) 1267 1025 100% 1.51[1.16,1.96]

Total events: 190 (COMTI), 95 (Placebo)  

Heterogeneity: Tau2=0; Chi2=16.78, df=15(P=0.33); I2=10.61%  

Test for overall effect: Z=3.09(P=0)  

Test for subgroup differences: Chi2=0.93, df=1 (P=0.92), I2=0%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 7.2.   Comparison 7 Withdrawals, Outcome 2 All cause withdrawal rate.

Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

7.2.1 Entacapone  

Brooks UK-IRISH 2003 49/115 16/57 19.64% 1.85[0.96,3.55]

Myllyla FILOMEN 2001 37/218 15/108 21.17% 1.26[0.67,2.36]

Poewe CELOMEN 2002 45/172 15/88 22.61% 1.67[0.91,3.07]

PSG SEESAW 1997 13/103 10/102 11.18% 1.33[0.56,3.15]

Rinne NOMECOMT 1998 8/85 11/86 9.26% 0.71[0.27,1.84]

Subtotal (95% CI) 693 441 83.86% 1.4[1.02,1.93]

Total events: 152 (COMTI), 67 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.09, df=4(P=0.54); I2=0%  

Test for overall effect: Z=2.11(P=0.04)  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup COMTI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

   

7.2.2 Tolcapone (50mg)  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (COMTI), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

7.2.3 Tolcapone (100mg)  

Adler TFSGIII 1998 2/69 6/72 4.14% 0.36[0.09,1.51]

Subtotal (95% CI) 69 72 4.14% 0.36[0.09,1.51]

Total events: 2 (COMTI), 6 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.39(P=0.16)  

   

7.2.4 Tolcapone (200mg)  

Adler TFSGIII 1998 4/74 6/72 5.11% 0.63[0.18,2.28]

Dupont TIPSII 1997 4/32 2/33 3.01% 2.13[0.4,11.29]

Subtotal (95% CI) 106 105 8.12% 0.99[0.36,2.74]

Total events: 8 (COMTI), 8 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.28, df=1(P=0.26); I2=21.78%  

Test for overall effect: Z=0.01(P=0.99)  

   

7.2.5 Tolcapone (400mg)  

Dupont TIPSII 1997 6/32 2/33 3.88% 3.18[0.73,13.82]

Subtotal (95% CI) 32 33 3.88% 3.18[0.73,13.82]

Total events: 6 (COMTI), 2 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.54(P=0.12)  

   

Total (95% CI) 900 651 100% 1.33[1,1.78]

Total events: 168 (COMTI), 83 (Placebo)  

Heterogeneity: Tau2=0; Chi2=9.33, df=8(P=0.32); I2=14.25%  

Test for overall effect: Z=1.95(P=0.05)  

Test for subgroup differences: Chi2=4.96, df=1 (P=0.17), I2=39.56%  

Favours COMTI 100.1 50.2 20.5 1 Favours placebo
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