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ABSTRACT

Background

Essential tremor (ET) is one of the most common movement disorders. The management is primarily based on pharmacological agents
and in clinical practice propranolol and primidone are considered the first-line therapy. However, these treatments can be ineffective in
25% to 55% of people and are frequently associated with serious adverse events (AEs). For these reasons, it is worthwhile evaluating other
treatments for ET. Topiramate has been suggested as a potentially useful agent for the treatment of ET but there is uncertainty about its
efficacy and safety.

Objectives

To assess the efficacy and safety of topiramate in the treatment of ET.

Search methods

We carried out a systematic search without language restrictions to identify all relevant trials in the Cochrane Central Register of Controlled
Trials (CENTRAL), MEDLINE (January 1966 to January 2017), Embase (January 1988 to January 2017), National Institute for Health and Care
Excellence (1999 to January 2017), ClinicalTrials.gov (1997 to January 2017) and World Health Organization International Clinical Trials
Registry Platform (ICTRP; 2004 to January 2017). We searched BIOSIS Citation Index (2000 to January 2017) for conference proceedings.
We handsearched grey literature and the reference lists of identified studies and reviews.

Selection criteria

We included all randomised controlled trials (RCTs) of topiramate versus placebo/open control or any other treatments. We included
studies in which the diagnosis of ET was made according to accepted and validated diagnostic criteria. We excluded studies conducted in
people presenting with secondary forms of tremor or reporting only neurophysiological parameters to assess outcomes.

Data collection and analysis

Two review authors independently collected and extracted data using a data collection form. We assessed the risk of bias and the quality
of evidence. We used a fixed-effect meta-analysis for data synthesis.

Main results

This review included three trials comparing topiramate to placebo (309 participants). They were all at high overall risk of bias. The quality
of evidence ranged from very low to low. Compared to placebo, participants treated with topiramate showed a significant improvement
in functional disability and an increased risk of withdrawal (risk ratio (RR) 1.78, 95% confidence interval (Cl) 1.23 to 2.60). There were more
AEs for topiramate-treated participants, particularly paraesthesia, weight loss, appetite decrease and memory difficulty.
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Authors' conclusions

This systematic review highlighted the presence of limited data and very low to low quality evidence to support the apparent efficacy and
the occurrence of treatment-limiting AEs in people with ET treated with topiramate. Further research to assess topiramate efficacy and
safety on ET is needed.

PLAIN LANGUAGE SUMMARY

Use of topiramate for the treatment of essential tremor

Review question

The authors of this review tried to assess the effectiveness and safety of topiramate in people with essential tremor.
Background

Essential tremor is a type of uncontrollable shaking or trembling of parts of the body. Although it is not harmful in terms of its effect on life
expectancy, it generally gets worse and may be disabling. Treatment is usually with medicines (called propranolol and primidone), which
may not work in a quarter to a half of people with essential tremor. Some specialists have suggested that another medicine, topiramate,
could be useful for treating the condition.

Study characteristics

We searched medical databases for studies of topiramate compared with placebo (a pretend tablet) or any other medicine in adults
with essential tremor. We found three studies comparing topiramate versus placebo, involving 309 participants with moderate to severe
essential tremor.

Key results

The effect of topiramate on daily activities, risk of stopping treatment and side effects was uncertain because the quality of evidence was
very low to low.

Quality of evidence

We only found a few studies that had problems with their methods so we could not make firm conclusions about how well topiramate
works and if it has side effects.

Topiramate for essential tremor (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Topiramate for essential tremor

Topiramate for essential tremor

Patient or population: people with essential tremor

Settings: outpatients
Intervention: topiramate

Comparison: placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative ef- No of Partici- Quality ofthe Comments
fect pants evidence
Assumed risk Corre- (95% CI1) (studies) (GRADE)
sponding
risk
Placebo Topiramate
Functional disability The mean improvement in the control ~ The mean - 223 DO -
group was improve- (1 study) Very low1.2.3
(follow-up duration 24 weeks) 4.9 points for TRS subscale Band3.7  mentin the
points for TRS subscale C. intervention
TRS subscale B score (motor tasks) groups was
TRS subscale C score (functional disability) 5.4 (2'38, to
8.42) points
greater for
TRS sub-
scale Band
5.7 (2.66 to
8.74) points
greater for
TRS sub-
scale C.
Study withdrawal Study population RR1.78 285 DPOO -
. (1.23 to0 2.60) (2 studies) Lowl.3
(follow-up duration 10 to 24 weeks) 217 per 1000 347 per
- . 1000
Number of participants withdrawn from the (252 to 458)
study
Moderate
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Adverse events Study population - 221 SDOO
. (1 study) Lowl3
(follow-up duration 24 weeks) 71 AEs per 105 participants 195 AEs per
Number of AEs (mean 0.7 AEs reported by each partic- 116 partici-
ipant) pants
(mean of 1.7
AEs report-
ed by each
participant)
Moderate

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

AE: adverse event; Cl: confidence interval; RR: risk ratio; TRS: Tremor Rating Scale.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Downgraded due to serious risk of bias: high number of study withdrawals (attrition bias); blinding of outcome assessment probably revealed by the presence of serious AEs
in the topiramate group: trials should be regarded as single blind (detection bias); potential conflicts of interest due to the presence of authors sponsored by pharmaceutical

companies.

2 Downgraded due to serious indirectness: uncertainty about the relevance of the reported TRS-score changes as indicators of important clinical improvement.

3 Downgraded due to imprecision: small sample size (< 300 participants) and small number of included studies (three).
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BACKGROUND

Description of the condition

Essential tremor (ET) is one of the most common movement
disorders, with an overall estimated prevalence ranging from 0.9%
to 2.2%, even higher among people over 65 years of age (4.6%)
(Louis 2010).

It is characterised by postural and kinetic tremor involving the
arms and less commonly the head, lower limbs and voice (Louis
2005), frequently accompanied by a family history of a similar
tremor. However, ET is a heterogeneous disorder and there is little
agreement among specialists regarding both clinical definition and
diagnostic criteria (Jankovic 2002). Although benign in term of its
effect on life expectancy, it often causes embarrassment and, in
a small percentage of people, also serious disability (Busenbark
1991; Koller 1986). Moreover, symptoms are typically progressive
and potentially disabling, sometimes forcing people to change job
or seek early retirement (Deuschl 2000). The treatment is primarily
based on pharmacological agents, although surgical intervention
may be an option in the most disabling cases. Pharmacotherapy
may be used to improve function or reduce the embarrassment
associated with ET, but treatment should be tailored to the person's
level of disability. Although propranolol and primidone are well-
established agents used in clinical practice for the treatment of
ET, additional medications may be useful in reducing tremor
(Sullivan 2004). In fact, even though it has been reported that
both propranolol and primidone improve tremor in about two-
thirds of people (Koller 1989; Wasielewski 1998), these agents tend
to lose efficacy over time (Louis 2001a). In addition, their use is
limited, particularly among elderly people (aged over 70 years)
(Zesiewicz 2002), due to adverse effects (AEs) and their interactions
with medications commonly used in these people (e.g. digoxin,
calcium channel blockers and antiarrhythmics) (Hansten 2004).
Anticonvulsants have been suggested as potentially useful agents
for the treatment of ET and they are usually well tolerated (Ondo
2000; Ondo 2006; Pahwa 1998; Zesiewicz 2007a).

Description of the intervention

Topiramate is a sulphamate substituted monosaccharide, derived
from D-fructose. The pharmacological potential of topiramate is
the result of multiple mechanisms of action: it inhibits sodium
conductance in neural membranes, enhances the al-subunit of
the gamma-aminobutyric acid (GABA-A) receptor activity, increases
GABA-mediated chloride influx into neurons, and reduces the
activity of L-type high voltage-activated calcium channels and
of the glutamate receptor amino-3-hydroxy-5-methylisoxazole-4-
proprionic acid (AMPA) subtype. Topiramate is rapidly absorbed
orally, with a bioavailability approaching 100%. The time to peak
blood levels is about two hours and it is widely distributed in
tissues, including the brain. It is metabolised in the liver by the
P450 microsomal enzymes, and eliminated via renal mechanism,
with a plasma elimination half-life between 19 and 25 hours,
independently of dose. Despite being a mild inhibitor of P450
isoenzyme CYP2C19, in practice topiramate does not affect the
steady state of other drugs (Shorvon 2005).

How the intervention might work

ET may be caused by a deficiency in the GABA-A receptor,
as demonstrated in a knockout model in mice (Kralic 2005).
This mechanism suggests that the GABAergic system could be a

potential target for pharmacotherapy, and that GABA-A receptor
agonists may be effective in ET (Kralic 2005; Pahwa 2003). In fact,
considering their mechanisms of action, all anticonvulsants that
enhance GABAergic neurotransmission could be effective in the
treatment of ET. A positive effect of alprazolam (Huber 1988),
clonazepam (Thompson 1984), and zonisamide (Morita 2005) on
ET, due to enhancement of GABA release, downregulation of the
number of GABA reuptake transporter proteins and upregulation of
the glutamate transporter EAAC-1, has been reported (Bialer 2004;
Ueda 2003; Yoshida 2005). Gabapentin, which may also facilitate
GABAergic function, has also been used for ET (Ondo 2000). With
regards to topiramate, several studies showed that its multiple
pharmacological activities may contribute to a neurostabilising
effect (White 2003), including enhancement of GABA activity,
modulation of GABA-A receptors (White 2005), carbonic anhydrase
inhibition, antagonism of AMPA receptor activity and blockage of
voltage-dependent calcium and sodium channels (Shank 2000).

Why it is important to do this review

In 2005, the American Academy of Neurology published the practice
parameter for ET (Zesiewicz 2005), basing the recommendation on
an arbitrary four-tiered level of evidence scheme and concluding
that propranolol and primidone should be used as first-line
therapy. Topiramate was considered probably effective in reducing
tremor, receiving a level B recommendation. In one update, the
conclusion on these treatments appeared unchanged (Zesiewicz
2011). Another publication based on the use of GRADE system
for assessing the quality of evidence and the strength of
recommendations, concluded that the potential role of topiramate
among first-line treatments should be considered, assigning strong
recommendation with moderate quality of evidence (Zappia 2013).
As primidone or propranolol administration may be limited due to
the risk of serious AEs, and as these agents could lose their efficacy
in long-term therapy, it may be worthwhile evaluating treatment
alternatives for ET. As there is uncertainty about the efficacy of
topiramate, a systematic review aimed at evaluating whether this
agent could be an effective alternative for people with ET may
generate clinically useful information.

OBJECTIVES

To assess the efficacy and safety of topiramate in the treatment of
ET.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled trials (RCTs), both parallel group and cross-
over designs.

Types of participants

Adults (aged 16 years or older) with ET diagnosed according to the
criteria proposed by the Tremor Investigation Group (Bain 2000a),
the Consensus Statement of the Movement Disorder Society on
Tremor (Deuschl 1998), or previous accepted and validated clinical
criteria (Chouinard 1997; Haerer 1992; Louis 1998; Rajput 1984;
Salemi 1994; Snow 1989).

We excluded from our review studies considering participants with
a secondary form of tremor (e.g. thyroid disease).

Topiramate for essential tremor (Review)
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Types of interventions

Topiramate for ET compared to: placebo/open control; any other
pharmacological treatment, by any dose or route of administration.

Types of outcome measures

We excluded studies that reported only neurophysiological
parameters (e.g. electromyographic recordings, accelerometry,
spirography, digitising tablets) to assess outcomes. These
instrumental tests have important limitations since their
accuracy and reproducibility are not well established. Moreover,
neurophysiological measures are only weakly correlated with a
person's functional disability (Bain 1997; Bain 2000b).

Primary outcomes

« Functional disability component related to tremor, measured by
the Fahn-Tolosa-Marin Tremor Rating Scale (TRS) subscales B
and C (Fahn 1993) at the end of follow-up.

The TRS assesses rest, postural and action tremor. TRS total score
is derived from three TRS subscales:

« examiner-reported upper limb postural and action tremor
severity (amplitude), four elements;

« examiner-reported ability to perform specific motor tasks
(writing, drawing and pouring with dominant and non-
dominant hands), nine elements;

o participant-reported functional disabilities due to tremor
(eating, speaking, drinking, hygiene, dressing, writing,
working and social activities), eight elements.

Each subscale element is rated from 0 to 4 (none to severe tremor)
giving a maximum score of 16, 36 and 32 for each subscale. The
overall TRS score is the sum of individual elements calculated as a
fraction of the subscale's maximum score and converted to a 100-
point scale (0 to 100).

We considered other validated scales to assess and measure
tremor severity, such as the Unified Tremor Rating Scale (UTRA)
(Findley 1995; Jankovic 1996), the Bain scale (Bain 1998), and
the Washington Heights-Inwood Genetic Study of Essential Tremor
(WHIGET) rating scale (Louis 2001b).

« Withdrawal, defined in a standard manner, and number of AEs
associated with treatment.

To analyse the main causes of study withdrawal, we grouped
participant's reason of discontinuation using the following
categories: lack of efficacy, AEs, other reasons (including
participant choice, lost to follow-up, non-compliance and unknown
reasons). We also grouped AEs considering the symptom
presented: paraesthesia, weight loss, nausea, fatigue, appetite
decrease, memory difficulty, dizziness, diarrhoea and headache.

Secondary outcomes

« Tremor severity, measured by:
« Fahn-Tolosa-Marin TRS subscale A and total score;
o participant self-rated Patient Global
Impression (PGl);
« clinician-rated global score: Clinical Global Impression (CGlI).
« Quality of life (QoL) measured by:

severity score:

« avalidated QoL scale or questionnaire: 36-item Short Form
(SF-36), EuroQol.

Search methods for identification of studies

We carried out a systematic search with no language restrictions to
identify all relevant published and unpublished RCTs.

Electronic searches

We searched the following databases for relevant trials.

« The Cochrane Central Register of Controlled Trials (CENTRAL)
(2017, Issue 1).

+ MEDLINE (January 1966 to January 2017).

» Embase (January 1988 to January 2017).

« National Institute for Health and Care Excellence (NICE) (1999 to
January 2017).

« ClinicalTrials.gov (1997 to January 2017).

« World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) (2004 to January 2017).

We additionally searched BIOSIS Citation Index (2000 to January
2017) for conference proceedings.

We based the search strategies for each database on the strategy
developed for MEDLINE, revising it appropriately for each database
to take into account the differences in controlled vocabulary and
syntax rules. See Appendix 1 and Appendix 2.

Searching other resources

In addition to the electronic searches, we:

« handsearched reference lists of all available review articles and
primary studies;

+ handsearched the references quoted in the most recent abstract
books of European Federation of Neurological Societies (2005 to
2016), American Academy of Neurology (2003 to 2016), American
Neurological Association (2006 to 2016), World Federation of
Neurology (2008 to 2016) and of The Movement Disorder Society
(2003 to 2016);

« contacted the corresponding authors of relevant trials;
« contacted drug manufacturers for information on ongoingtrials.

Data collection and analysis

Two review authors (EB and RA) independently assessed the
titles and abstracts of all the studies identified by the electronic
searching or handsearching. We obtained the full text of potentially
relevant trials.

Selection of studies

After reading the abstracts, two review authors (EB and RA)
independently selected the eligible articles and scrutinised the
full texts of the selected studies and decided which trials met the
inclusion criteria for this review. We resolved any disagreements
concerning inclusion and exclusion of trials by discussion.

Data extraction and management

Two review authors (EB and RA) independently extracted the
following data, using a data collecting form:

Topiramate for essential tremor (Review)
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« trial design;

« randomisation methods;

« allocation concealment;

« blinding of treatments and assessments;

« comparability of treatment groups in terms of demographic and
clinical characteristics;

« inclusion and exclusion criteria;

« duration of treatment;

« length of follow-up;

« outcome measures (use of validated scales);

« number of withdrawals and respective causes;

o description of AEs.

We resolved disagreements on extracted data by discussion.

Assessment of risk of bias in included studies

The review authors independently judged trial quality according
to the methods set out in Chapter 8 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011).

We considered seven specific domains:

« random sequence generation;

« allocation concealment;

« blinding of participants and personnel;
« blinding of outcome assessment;

« incomplete outcome data;

« selective reporting;

« other sources of bias.

Two review authors (EB and RA) independently assessed the risk
of bias of each included study and resolved any disagreements
by discussion to reach consensus. The overall assessment of risk
of bias was based on recommendations reported in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011). If
one or more domains were assessed at high risk of bias, we rated
the overall score as high. If all domains were rated as having a
low risk of bias, the overall score was considered low. All the other
combinations were rated as unclear overall risk of bias.

We considered the risk of bias in included studies in the
interpretation of primary outcome results using the GRADE
approach. We examined consistency, directness and precision
to grade the quality of evidence according to GRADE guidelines
(GRADEpro). We rated overall quality of evidence as ‘high',
'moderate, 'low' and 'very low' Through the GRADE approach,
RCTs were assigned an initial high rating that was subsequently
modified by the sequential judgement of limitations, inconsistency
of the results, indirectness of the evidence, imprecision of data and
presence of publication bias. The primary outcomes considered
were functional disability related to tremor, withdrawals and
number of AEs. Two review authors (EB and RA) independently
graded the body of evidence using GRADE guidance and resolving
discrepancies through discussion aimed at achieving consensus.

Measures of treatment effect

We analysed measurement scales to assess ET as continuous
variables. We calculated and expressed the intervention effect as
mean differences (MD) and standard deviations (SD) for individual

studies and for the pooled estimates with 95% confidence intervals
(CI). We used changes from baseline for all continuous variables.

We expressed categorical variables (number of withdrawals and
number of AEs) as frequencies and percentages.

Unit of analysis issues

To avoid the 'carry-over' effect that can induce alteration of the
response to subsequent treatment in cross-over studies (Sibbald
1998), we used only data from the first treatment phase after
randomisation.

Dealing with missing data

To estimate the effect of participant withdrawals or loss to follow-
up on primary outcomes, we extracted available information
about incomplete data and about the intention-to-treat analysis
performed. We only included data for participants whose results
were reported. We calculated the frequency of withdrawals for each
treatment group for separate and pooled studies. We considered
the impact of missing data during the assessment of risk of bias.

Assessment of reporting biases

We assessed reporting biases concerning both primary and
secondary outcomes. We planned to assess reporting biases
comparing the outcomes reported in the study protocol with the
outcomes in the published study. If the study protocol was not
available, we compared the outcomes listed or mentioned in the
methods section of the article with those whose results were
reported.

Data synthesis

Within the different comparisons, we calculated MD and SD to
assess efficacy and frequencies and percentages for withdrawals
and AEs with 95% ClI.

Provided that, for each comparison, an outcome of interest was
reported by at least two included studies, we combined data in a
meta-analysis. There were no restrictions based on risk of bias. We
used a fixed-effect model to combine data.

We used inverse variance methods for continuous outcomes and
measurement scales. Difference between treatment groups was
compared as MD. For dichotomous outcomes (withdrawals, AEs),
we expressed the effect of intervention as risk ratio (RR). We
also used risk differences (RDs) to compare treatment groups. We
estimated pooled RR using the Mantel-Haenszel method. We used
Review Manager 5 software for data management and analysis
(RevMan 2014). We reported 95% Cl.

Subgroup analysis and investigation of heterogeneity

We planned to investigate heterogeneity by conducting subgroup
analyses based on prespecified study characteristics. We planned
to investigate potential positive or negative interactions between
topiramate and other anti-tremor medications on primary
outcomes, performing a subgroup analysis of trials in which only
the experimental anti-tremor medication was allowed (topiramate/
placebo/other treatment) and of trials including participants using
other concomitant anti-tremor medications during the study
period. For trials in which treatment effects were reported for more
than one dose, we planned to investigate the effect of the different
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doses reported separately. We assessed heterogeneity using the I2
statistic (Higgins 2003).

Sensitivity analysis

We planned to perform sensitivity analyses to investigate the effect
of inclusion or exclusion of studies at high risk of bias, by removing
single trials at high risk of bias. We planned to use best- and worst-
case scenarios for taking into account missing binary data.

RESULTS

Description of studies
Results of the search

The search of electronic databases retrieved 37 references. We
identified one additional study as a result of screening reference
lists of review articles. We excluded 26 studies after reading
titles and abstracts: 16 were published as review articles, six
references were duplicates, three were observational studies and
one included people with neuropsychiatric problems. We selected
12 studies aimed at evaluating topiramate treatment for ET and
obtained the full text.

Figure 1 shows a flowchart of the results of the electronic search.

Topiramate for essential tremor (Review)
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Figure 1. Study flow diagram.

38 by online and handsearches | .| 26 did not meet inclusian
criteria on titles/abstracts

(6 reviews articles/protocaols,
6 duplicate studies,
3 observational studies,

1 including other diseases)
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12 met inclusion criteria an

titles/abstracts
3 data rE[]DI’TEﬂ in ather
included studies
A excluded studies
(5 publication type,
| 1 outcome measures)
‘ 12 full texts obtained ‘_..

L)

‘ 3 included studies ‘

Included studies Trial design

Three studies were eligible for this review (Carrasco Vargas 2011;  Ondo 2006 and Carrasco Vargas 2011 were double-blind parallel
Connor 2008; Ondo 2006) (see Characteristics of included studies ~ RCTs; Connor 2008 reported pooled data from three cross-over
table). studies (Connor 2002, and Edwards K and Tarsy D, unpublished
data) that "featured the same design and inclusion/exclusion
criteria". The statistical analysis used to pool the data from the three
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trials was not reported in the manuscript. The authors adjusted
the primary analysis (analysis of covariance for a two-period, two-
treatment cross-over study) for baseline characteristics and source
centre of each participant. Considering that, even after contact with
the authors, additional data were not available and that Connor
2008 did not provide sufficient information for identifying and
extracting data obtained from the three different trials (including
Connor 2002), we retained only the pooled study (Connor 2008).
Additionally, Hulihan 2003 and Ondo 2004 reported preliminary
results further presented and detailed in other studies included in
this review (Connor 2008; Ondo 2006) and were not retained for the
same reasons.

All the studies compared topiramate with placebo. The duration
of the study was two weeks in Carrasco Vargas 2011, 10 weeks in
Connor 2008, and 24 weeks in Ondo 2006.

Participants

The studies included people with definite upper-limb ET according
to criteria proposed by Tremor Investigation Group (Bain 2000a).
Connor 2008 included also 12 participants with head tremor.
Studies included 223 participants (Ondo 2006), 62 participants
(Connor2008), and 24 participants (Carrasco Vargas 2011). Baseline
TRS total scores were 38.7 (SD 12.4) (Ondo 2006), 36.8 (SD
17.8) (Connor 2008), and 27.1 (SD 10.9) (Carrasco Vargas 2011).
Ondo 2006 reported a disease duration of 24 (SD 17) years. Age
ranged between 18 and 80 years. Moreover, the studies included
people treated with a stable anti-tremor medication for at least
two to four weeks before randomisation. The co-therapy (mainly
beta-blockers and benzodiazepine in Connor 2008 and beta-
blockers and primidone in Ondo 2006) was maintained throughout
the study period. Both Connor 2008 and Ondo 2006 excluded
people with other neurological causes of tremor (degenerative
disease, nervous system trauma, epilepsy, psychogenic tremor,
alcohol or drugs abuse) and concomitant systemic disease (liver
disease, endocrinological disease, renal stones, renal insufficiency,
nephrolithiasis), occurrence of AEs during previous treatment
with topiramate or psychiatric disorders. Carrasco Vargas 2011
included participant between 18 and 80 years. Participants' general
characteristics and disease duration were not reported.

Intervention

Connor 2008 included a group of 30 participants receiving
topiramate for 10 weeks, followed by 10 weeks of placebo, with

a washout period of two weeks between the two treatments. A
second group of 32 participants received placebo followed by
topiramate. Dosage ranged between 25 mg/day and 400 mg/day
divided into two daily doses.

Ondo 2006 compared a group of 117 participants receiving
topiramate for 24 weeks to a group of 106 participants receiving
placebo for 24 weeks. Dosage ranged between 25 mg/day and 400
mg/day divided into two daily doses.

Carrasco Vargas 2011 compared a group of 12 participants receiving
topiramate for two weeks with a group of 12 participants receiving
placebo for 12 weeks. Treatment was initiated at the dose of 50 mg
divided into two daily doses and increased up to 200 mg/day. The
mean treatment dose was not reported.

Outcome measures

The three studies used TRS score as the primary efficacy outcome
measure. All studies reported TRS total score at baseline and at
the study endpoint, while only Ondo 2006 reported TRS subscale
A, B and C scores separately. Ondo 2006 also reported a qualitative
global rating scale (very good, good, no change, poor, very poor),
completed by both investigators and participants.

Adverse events

The three studies reported the number of participants experiencing
AEs, while only two studies reported the number of participants
who withdrew/dropped out (Ondo 2006; Connor 2008). Moreover,
Connor 2008 did not report the number of AEs by period (i.e. before
and after the cross-over) and Carrasco Vargas 2011 did not report
the total number of AEs and the number of withdrawals.

Excluded studies

We excluded six studies after reading the full texts (see
Characteristics of excluded studies table). Five were case series
(Bermejo 2007; Galvez-Jimenez 2000; Gatto 2003; Siniscalchi 2007;
Zesiewicz 2007b). We excluded one study as it reported only
electrophysiological data (Frima 2006).

Risk of bias in included studies

The results are reported in Figure 2 and Figure 3.
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Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Ondo 2006 reported methods for sequence generation and
allocation concealment and was considered at low risk of bias.
Connor 2008 did not provide enough information to assess if order
of receiving treatments was randomised and the risk of bias was
unclear. Carrasco Vargas 2011 did not provide any information
regarding randomisation techniques and allocation concealment
and reported that participants were randomly assigned either to
the treatment or placebo group. This was at high risk of bias.

Blinding

Ondo 2006 reported adequate methods for blinding personnel,
participants and outcome assessors to treatment allocation.
Connor 2008 reported adequate method for blinding of outcome
assessors but the authors did not provide enough information to
assess the blinding of personnel and participants and therefore
risk of performance bias was unclear. Carrasco Vargas 2011 did not

provide information to assess the blinding of outcome assessment
and participants and the risk was unclear.

Incomplete outcome data

In Ondo 2006, 45/117 (38.5%) randomised participants in the
topiramate group and 23/106 (22%) participants in the placebo
group discontinued before study completion. Reasons for missing
data were different across groups since more participants withdrew
for AEs in the topiramate group. The authors defined the intention-
to-treat population (108 participants in the topiramate group and
100 participants in the placebo group) as "all randomised patients
who took at least one dose of study medication and had at least
one on-treatment efficacy assessment”. This definition implies that
an imputation method with a carried forward procedure was
used for dealing with missing outcome data and this can lead to
serious bias (Higgins 2011). In Connor 2008, more than 40% of
participants in the topiramate group and 25% of participants in the
placebo group dropped out, indicating a high risk of bias. Moreover,
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these authors also imputed missing outcome data with the use of
baseline observation carried forward. Both studies were at high risk
of attrition bias because neither reported times at which outcomes
were genuinely measured in participants for whom outcomes were
carried forward.

Carrasco Vargas 2011 provided no information regarding treatment
discontinuation and it was at unclear risk of bias.

Selective reporting

There was no identified reporting bias.

Other potential sources of bias

Two studies excluded people with already known hypersensibility
to topiramate (Connor2008; Ondo 2006. Moreover, both the studies
were sponsored by and had at least one author affiliated to the
pharmaceutical company that marketed topiramate.

The findings reported by these two studies should be interpreted
with caution in light of the limitations described, in particular
the high risk of attrition bias. Moreover, since Ondo 2006 was a
multicentre study including among co-authors and investigators
the same authors of Connor 2008, we contacted, unsuccessfully, Dr
Connor asking for information about the possible inclusion of some
participants in both the studies.

Carrasco Vargas 2011 did not provide information on the general
and clinical characteristics of the study participants, making
homogeneity and comparability of the two groups uncertain.
Moreover, the limited follow-up of only two weeks may have
influenced the outcome (efficacy and safety) measurements. For
these reasons, the study was judged at high risk of other potential
bias.

Effects of interventions

See: Summary of findings for the main comparison Topiramate
for essential tremor

See: Summary of findings for the main comparison reporting the
comparison topiramate versus placebo and GRADE assessment.

The studies compared topiramate and placebo, involving a total of
309 participants (159 participants in the topiramate group and 150
participants in the placebo group).

We extracted only data from the first treatment phase from Connor
2008. These included TRS total score and number of withdrawals.
We excluded TRS subscale (A, B and C) scores and number of AEs
from the analysis because they were reported only for the second
treatment phase.

The overall risk of bias was high for all the studies. The quality of
evidence in the outcomes ranged from very low to low.

Primary outcomes
Functional disability component related to tremor

At the study end (24 weeks), Ondo 2006 reported a mean specific
motor tasks/function (TRS subscale B) reduction of 10.3 (SD 12.6)
with topiramate and 4.9 (SD 9.5) with placebo (P = 0.001). The MD
between the two groups was 5.4 (SD 3.0) (Analysis 1.1; Figure 4).
The mean functional disability (TRS subscale C) reduction reported
was 9.4 (SD 13.3) with topiramate and 3.7 (SD 8.8) with placebo (P
=0.001). The MD between the two groups was 5.7 (SD 3.0) (Analysis
1.1).

Figure 4. Forest plot of comparison: 1 Topiramate versus placebo/open control, outcome: 1.1 Functional disability

component related to tremor.
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Withdrawal topiramate, with a Mantel-Haenszel RR of 1.78 (95% Cl 1.23 to

Two studies reported the number of withdrawals as a primary
outcome (Connor 2008; Ondo 2006). Forty-five participants in
the topiramate group and 23 participants in the placebo group
withdrew in Ondo 2006, while 12 participants in the topiramate
group and seven participants in placebo group withdrew in Connor
2008. We combined data concerning total withdrawals (Analysis
1.2; Figure 5). There was an increased risk of withdrawals for

2.60) and a RD of 0.17 (95% CI 0.07 to 0.28). Analysing the causes
of study discontinuation, there was evidence to suggest that
participants receiving topiramate were more likely to withdraw
due to AEs compared to participants receiving placebo, with a
Mantel-Haenszel RR of 3.17 (95% Cl 1.79 to 5.63), while there was
no evidence of a difference between groups for other reasons for
withdrawal (including lack of efficacy, participant choice, lost to
follow-up, non-compliance and unknown reasons).

Figure 5. Forest plot of comparison: 1 Topiramate versus placebo/open control, outcome: 1.2 Withdrawals.
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Number of adverse events associated with treatment

Ondo 2006 reported the occurrence of AEs, without specifically
categorising severity. Overall, 116 participants reported 195 AEs
with topiramate, giving a mean of 1.7 AEs per participant. The most
frequently reported were: paraesthesia (28 participants), weight
loss (22), taste perversion (22), upper respiratory tract infections
(19), fatigue (16), nausea (16), appetite decrease (14), memory
difficulty (13), dizziness (13), somnolence (12), diarrhoea (12) and
headache (11). Participants on placebo treatment reported mainly
upper respiratory tract infections (14 participants), dizziness (11),
diarrhoea (eight), headache (eight) and nausea (seven), resultingin

fFavours topiramate  fFavours placeho

71 AEs per 105 participants and a mean of 0.7 AEs per participant.
Carrasco Vargas 2011 reported that two participants treated with
topiramate presented with AEs, including nausea and weight loss.
There were no AEs in the placebo group.

Subgroup analyses

We performed no subgroup analyses of studies categorised
according to the combination of anti-tremor treatments since there
were not enough trials or adequate information available.
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Sensitivity analyses

We performed no sensitivity analyses excluding studies at high risk
of bias were due to the small number of trialsincluded in the review
and to the absence of trials at low risk of bias.

Secondary outcomes
Tremor severity

At the study end (24 weeks), Ondo 2006 reported a mean reduction
from baseline of the overall TRS score of 10.8 (SD 9.5) with
topiramate and of 5.8 (SD 7.5) with placebo (P < 0.001) and a
mean upper-limb tremor severity reduction of 12.7 (SD 14.8) with
topiramate and of 8.9 (SD 13.2) with placebo (P = 0.06).

Ondo 2006 reported a post-hoc analysis to assess the potential
clinical significance of TRS score change. The authors grouped
the participants in categories according to the self-evaluation
scale (very good, good, no change) and calculated the mean TRS
score change observed in each category. Based on this analysis,
topiramate produced a moderate improvement while placebo
produced a mild improvement with unreported statistical and
clinical significance.

At the end of period one (10 weeks), Connor 2008 reported a mean
overall TRS change from baseline of 8.56 (SD 6.6) with topiramate
and of 1.94 (SD 4.7) with placebo (P =0.0004).

At the study end (two weeks), Carrasco Vargas 2011 reported a
mean overall TRS change from baseline of 15.7 (SD 4.5) with
topiramate and of 0.2 (SD 1.6) with placebo (P <0.05).

A fixed-effect meta-analysis pooled data on efficacy. There was a
statistically significant difference in terms of efficacy for TRS total
score, which favoured topiramate (MD -8.91, 95% CI -10.50 to -7.33)
(Analysis 1.1; Figure 4).

Scores of a non-validated participant self-evaluation rating scale
and of an investigator-rated global assessment scale were reported
in Ondo 2006. The participant-rated global assessment indicated
that 69% of participants in the topiramate group and 15% of
participants in the placebo group reported a "good" or "very good"
improvement; similarly, investigators attributed a "good" or "very
good" improvement to 67% of participants in the topiramate group
and to 20% of participants in the placebo group.

Quality of life
None of the studies reported QoL.

DISCUSSION

Summary of main results

The review included three RCTs comparing topiramate with
placebo for the treatment of ET (Carrasco Vargas 2011; Connor
2008; Ondo 2006; ). The studies involved a population of 309
participants presenting with moderate to severe ET, mostly of
long duration (about 20 years). One study assessed treatment
efficacy in terms of function and ability improvement, showing
a statistically significant difference favouring topiramate versus
placebo (Ondo 2006). However, the quality of the evidence in this
outcome was very low. However, there was an almost two-fold
risk of study withdrawal, mainly due to the occurrence of AEs, for
participants treated with topiramate. The quality of the evidence

for these outcomes was low. Thus, these effect estimates should be
interpreted cautiously due to the scarce number of trials included,
the high risk of bias and the low to very low quality of evidence
provided.

Overall completeness and applicability of evidence

In this review, efficacy outcomes were measured with the TRS
scale. Only one study adequately assessed one of the primary
outcomes (functional disability component related to tremor),
which was measured as a reduction of the TRS subscales B and
C scores (Ondo 2006). Given the lack of studies reporting what
TRS score differences should be considered clinically relevant, the
definition of improvement was taken from the original articles.
Ondo 2006 assessed the potential clinical significance of TRS
score changes in a post-hoc analysis. However, we believe the
definition ofimprovement provided was inadequate because it was
based on a retrospective assessment of the level of improvement,
because it included only the TRS total score disregarding the
TRS subscales scores, it contained an overlap in attributing
the class of improvement (the number 10 was included in two
consecutive categories) and it was tailored on an unvalidated
global assessment scale (completed by both participants and
raters), without specifying if the analysis was based on participant-
rated or on investigator-rated scores. Connor 2008 and Carrasco
Vargas 2011 did not report TRS subscale B and C scores, or provide a
definition of improvement, making the interpretation of the results
difficult from a clinical perspective.

Despite being considered a recommended scale in the assessment
of tremor severity (Elble 2013), the TRS scale has demonstrated
limited inter-rater reliability, unless the raters have been rigorously
trained (Stacy 2007). This could influence results and should
be taken into account especially in multicentre trials. Moreover,
since TRS sensitivity in detecting relevant clinical changes in
studies assessing ET therapies has not been evaluated, the clinical
relevance of statistically significant changes in TRS scores is
unclear.

The number of AEs was not adequately reported in Connor2008 and
Carrasco Vargas 2011 and it was not measured using standardised
questionnaires in Ondo 2006. Unreported symptoms could have
been neglected. It should be also underlined that the risk of AEs
could have been further underestimated due to the exclusion
of people with previously reported AEs or hypersensitivity to
topiramate.

An additional remark regarding topiramate therapeutic scheme
should be made. Given the lack of studies assessing the minimum
efficacious dose of topiramate for the treatment of ET, the dose
used in these trials (ranging between 25 mg/day and 400 mg/
day) was arbitrarily chosen and thus, could have been inadequate
(excessive or insufficient), as well as the duration of the follow-up.

Finally, the effects of treatment on participants' functional ability,
QoL and validated participant self-evaluating rating scales were not
reported, representing a limitation in the overall completeness of
the assessment and the ability to balance the overall risk-benefit
ratio linked to treatment.
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Quality of the evidence

Review of bias evaluation and strength of evidence assessment
disclosed several major limitations in the evidence-base. Several
important factors limited the validity of the reported results:

« the treatment effect was measured using a carried forward
procedure to deal with a significant amount of missing outcome
data;

« there was a high risk of attrition bias given the number of
withdrawals due to AEs, especially among participants treated
with topiramate;

« thepresence of alarge proportion of participants receiving other
anti-tremor medications during the study period (50% in Ondo
2006 and 89% in Connor 2008) might have influence the efficacy
measures;

« there were potential conflicts of interest due to the presence
of authors sponsored by or affiliated to the pharmaceutical
company of topiramate.

Different major points seriously limited the global quality of the
evidence produced by these studies.

Blinding of outcome assessment was described in two studies
(Connor2008; Ondo 2006) and not reported in one (Carrasco Vargas
2011); however, even in the first, the well documented AEs of
topiramate make it likely that treated participants had become
aware of the treatment they were receiving during the course of the
trial, and these trials should be regarded as single-blind.

In addition to this, the assessment of the quality of the evidence
highlighted the presence of potential indirectness related to
the uncertain relevance of the reported TRS-score changes as
indicators of a clinical improvement (which is meaningful to people
with ET), and the presence of imprecision of the evidence due to the
small sample size and small number of included studies.

Potential biases in the review process

To identify all relevant studies minimising the risk of bias, we
performed a comprehensive systematic review, searching different
databases without language restrictions. In addition to all the
limitations previously highlighted, there are a number of other
potential biases. First, we included a trial reporting pooled data.
Additional information from authors and the original reports were
not available, making it impossible to clarify the method used to
combine data and to exclude the possibility that some participants
were included in both trials. Furthermore, since people undergoing
additional anti-tremor therapies were not separately assessed
in the original studies, a potential combined effect of different
treatments was included in the results presented.

Agreements and disagreements with other studies or
reviews

There are two major reviews of the literature analysing topiramate
treatment for ET (Zappia 2013; Zesiewicz 2005). These reviews
produced different conclusions compared to the present work, due
to the use of different methodology and criteria for rating the
quality of the studies and of the evidence.

« The Practice Parameter for Essential Tremor concluded
that topiramate should be used as second-line therapy

(Zesiewicz 2005). The review was developed on a four-tiered
classification scheme based mainly on study design and
including uncontrolled studies, case series and case reports.
Neurophysiological parameters (electromyographic recordings,
accelerometry, spirography, digitising tablets) were considered
among outcome measures. Recommendation on topiramate
were formulated on the basis of three class Il studies (Connor
2002; Hulihan 2003; Ondo 2004) and one class IV study (Galvez-
Jimenez 2000).

« The systematic review of evidence and recommendations
from the Italian Movement Disorders Association (DISMOV-SIN)
considered the potential role of topiramate among first-line
treatments (Zappia 2013). The review used GRADE to assign
the level of evidence. Besides RCTs, the review also included
case series, case reports and studies using neurophysiological
assessment of tremor. The conclusions on topiramate were
based on the analysis of five studies that were assigned
a higher quality category compared to studies investigating
propranolol and primidone, classically considered as first-line
therapy (Connor 2008; Frima 2006; Galvez-Jimenez 2000; Gatto
2003; Ondo 2006).

AUTHORS' CONCLUSIONS

Implications for practice

Based on the currently available studies, this Cochrane Review
can provide no firm conclusions about the use of topiramate for
the treatment of essential tremor (ET). Even if the included trials
supported the efficacy of this treatment, the high risk of bias
could have influenced the results obtained. Considering safety,
it appeared that the use of topiramate was treatment limiting
due to the presence of important adverse events. We should
highlight that ET is a lifelong condition requiring a long-duration
of treatment. However, no statement can be made on long-term
efficacy and safety of topiramate considering the short follow-up
of the trials included. There are insufficient high quality data to
support definitive conclusions regarding benefit-risk balance.

Implications for research

Even though management of ET is still unsatisfactory for
many people, research on different treatment options seems to
have reduced over the years and clinical trials with adequate
methodology are lacking. The potential role of topiramate in ET
treatment, highlighted in 2008, has not been investigated in depth.
Future trials should have a larger sample, a longer duration, a
high quality methodology (proper randomisation, blinding and
reporting) and should select clinically relevant primary outcomes
(functional). The inclusion of already treated participants should
be better controlled by stratifying during randomisation and by
performing adequate subgroup analysis. A new study, aimed at
analysing the efficacy and safety of topiramate for ET, should also
evaluate the benefit-risk of lower topiramate doses also assessing
the minimum efficacious dose. Finally, trials of direct comparison
between topiramate and propranolol and between topiramate and
primidone might produce relevant data.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Carrasco Vargas 2011

Methods Randomised parallel, double-blind, placebo-controlled study.

Participants 24 participants randomised (12 topiramate; 12 placebo).
Topiramate group: baseline TRS 30.2 (SD 10.2).

Placebo group: baseline TRS 24.0 (SD 11.6).

Interventions Topiramate 50 mg/day to 200 mg/day; titration 25 mg/week.
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Carrasco Vargas 2011 (Continued)

Placebo.

Follow-up: 2 weeks.

Outcomes TRS total score.

Notes General and clinical characteristics of participants not reported, mean dose of treatment not reported.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  High risk Not used.

tion (selection bias)

Allocation concealment High risk No information regarding how the treatment was supplied and how partici-

(selection bias) pants were allocated.

Blinding of outcome as- Unclear risk Not specified.

sessment (detection bias)

All outcomes

Blinding of participants Unclear risk Personnel administering the treatment unaware of the content of the contain-

and personnel (perfor- ers. No information detailing blinding methods for participants.

mance bias)

All outcomes

Incomplete outcome data  Unclear risk No information regarding treatment discontinuation.

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Not specified.

porting bias)

Other bias High risk The study did not provide information about the general characteristics of the
population and there was uncertainty regarding the comparability of the 2
groups. The short duration of the follow-up may have influenced the outcomes
assessments.

Connor 2008
Methods 3 pooled, double-blind, placebo-controlled cross-over studies.

Participants

62 participants randomised (30 topiramate; 32 placebo).

Topiramate group: mean age 67 (SD 12) years; men 50%; co-therapy 83%; baseline TRS 36.8 (SD 17.8).

Placebo group: mean age 57 (SD 15) years; men 44%; co-therapy 72%; baseline TRS 40.0 (SD 18.9).

Interventions

Topiramate 25 mg to 400 mg (titration 8 weeks); mean dose: 292 mg/day.

Placebo.

Follow-up: 25 weeks.

Outcomes

TRS total score.

Topiramate for essential tremor (Review)
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Connor 2008 (Continued)

Notes Duration of disease was not reported; 77% of participants received concomitant anti-tremor therapy
(mainly beta-blockers).

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not specified.

tion (selection bias)

Allocation concealment Unclear risk Not specified.

(selection bias)

Blinding of outcome as- Low risk "All clinical assessments were made by a rater blinded to the treatment assign-

sessment (detection bias) ment".

All outcomes

Blinding of participants Unclear risk The trial was described as a "double blind" study but the blinding of partici-

and personnel (perfor- pants and personnel was not specified.

mance bias)

All outcomes

Incomplete outcome data  High risk Outcome data missed for 13 (43%) participants in the topiramate group and

(attrition bias) 8 (25%) participants in the placebo group and reasons for missing outcomes

All outcomes differed (more participants with adverse events in the topiramate group). Au-
thors imputed missing outcome data with the use of baseline observation car-
ried forward.

Selective reporting (re- Unclear risk Not specified.

porting bias)

Other bias High risk The study was sponsored by, and had at least 1 author affiliated to, the phar-
maceutical company of topiramate.

Ondo 2006
Methods Randomised parallel, multicentre, double-blind, placebo-controlled study.

Participants

223 participants randomised (117 topiramate; 106 placebo).

Topiramate group: mean age 61 years (SD 13); men 54%; duration of tremor 24 years (SD 17); co-thera-
py 46%; baseline TRS 38.7 (SD 12.4).

Placebo group: mean age 64 years (SD 13); men 57%; duration of tremor 22 years (SD 18); co-therapy
55%; baseline TRS 37.3 (SD 12.0).

Interventions

Topiramate 25 mg to 400 mg (titration 3 months); mean dose: 215 mg/day.
Placebo.

Follow-up 6 months.

Outcomes TRS total score and subscales (severity, motor tasks and functional disability).
Notes Exclusion criteria: history of discontinuing topiramate due to adverse events. 43.5% of participants in
the topiramate group and 41% in the placebo group received co-therapy.
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Ondo 2006 (continued)
Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk "Computerized random number generator"; "Randomisations was one to one

tion (selection bias) to topiramate or placebo with permuted block size of four".

Allocation concealment Unclear risk Study medication supplied in identical containers marked with unique code

(selection bias) numbers.

Blinding of outcome as- Low risk "Investigators who were performing TRS assessment were blinded to all other

sessment (detection bias) clinical assessments including medication adverse events".

All outcomes

Blinding of participants Low risk "Study medication was supplied as identically appearing 25 or 100 mg topira-

and personnel (perfor- mate tablets or matching placebo in identical containers marked with unique

mance bias) code numbers prepared by the study sponsor". "The randomisation code was

All outcomes not revealed to patients, investigators, clinical staff, study monitor or study
sponsor, personnel until the database was finalized".

Incomplete outcome data  High risk 45 (38.5%) participants in the topiramate group and 23 (22%) in the placebo

(attrition bias) group discontinued before study completion. Reasons for missing data differ-

All outcomes ent across groups (more participants with adverse events in the topiramate
group). The intention-to-treat population defined as "all randomised patients
who took at least one dose of study medication and had at least one on-treat-
ment efficacy assessment".

Selective reporting (re- Unclear risk Not specified.

porting bias)

Other bias High risk The study was sponsored by, and had at least 1 author affiliated to, the phar-

maceutical company of topiramate.

SD: standard deviation; TRS: Tremor Rating Scale.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Bermejo 2007 Case series.
Frima 2006 Case series.
Gatto 2003 Case series.
Galvez-Jimenez 2000 Case series.

Siniscalchi 2007 Case report of combined therapy with topiramate and declorazepam.

Zesiewicz 2007b Case series.
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DATA AND ANALYSES

Comparison 1. Topiramate versus placebo/open control

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Functional disability component relatedto 3 Mean Difference (IV, Fixed, 95%  Subtotals only
tremor Cl)
1.1 Change in TRS subscale B score 1 208 Mean Difference (IV, Fixed, 95%  -5.4 [-8.42,-2.38]
Cl)
1.2 Change in TRS subscale C score 1 208 Mean Difference (IV, Fixed, 95%  -5.7 [-8.74, -2.66]
Cl)
1.3 Change in TRS total score 3 273 Mean Difference (IV, Fixed, 95%  -8.91[-10.50, -7.33]
cl
2 Withdrawals 2 Risk Ratio (M-H, Fixed, 95% CI) ~ Subtotals only
2.1 Withdrawals: lack of efficacy 2 285 Risk Ratio (M-H, Fixed,95% CI)  0.18[0.02, 1.53]
2.2 Withdrawals: AEs 2 285 Risk Ratio (M-H, Fixed, 95% Cl) 3.17[1.79, 5.63]
2.3 Withdrawals: other reasons 2 285 Risk Ratio (M-H, Fixed, 95% Cl)  0.96 [0.45, 2.05]
2.4 Withdrawals: total 2 285 Risk Ratio (M-H, Fixed, 95% Cl)  1.78 [1.23, 2.60]

Analysis 1.1. Comparison 1 Topiramate versus placebo/open control,

Outcome 1 Functional disability component related to tremor.

Study or subgroup Topiramate Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl
1.1.1 Change in TRS subscale B score ‘
Ondo 2006 108 -10.3 (12.6) 100 -4.9 (9.5) . 100% -5.4[-8.42,-2.38]
Subtotal *** 108 100 ¢ 100% -5.4[-8.42,-2.38]
Heterogeneity: Not applicable
Test for overall effect: Z=3.51(P=0)
1.1.2 Change in TRS subscale C score
Ondo 2006 108 -9.4 (13.3) 100 -3.7(8.8) . 100% -5.7[-8.74,-2.66]
Subtotal *** 108 100 ¢ 100% -5.7[-8.74,-2.66]
Heterogeneity: Not applicable
Test for overall effect: Z=3.67(P=0)
1.1.3 Change in TRS total score
Carrasco Vargas 2011 12 15.7 (4.5) 12 -0.2 (1.6) = 34.42% -15.5[-18.2,-12.8]
Connor 2008 17 8.6 (6.6) 24 2 (4.7) + 18.79% -6.6[-10.26,-2.94]
Ondo 2006 108 10.8 (9.5) 100 5.8 (7.5) = 46.79% -5[-7.32,-2.68]
Subtotal *** 137 136 [} 100% -8.91[-10.5,-7.33]

‘-100 -éo 0 5‘0 10(;

Favours topiramate

Favours placebo
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Study or subgroup Topiramate Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Heterogeneity: Tau?=0; Chi?=35.31, df=2(P<0.0001); I*=94.34%
Test for overall effect: Z=11.02(P<0.0001)

Favours topiramate ~ -100 -50 0 50 100 Favours placebo

Analysis 1.2. Comparison 1 Topiramate versus placebo/open control, Outcome 2 Withdrawals.

Study or subgroup Topiramate Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Withdrawals: lack of efficacy
Connor 2008 0/30 0/32 Not estimable
Ondo 2006 1/117 5/106 —.—— 100% 0.18[0.02,1.53]
Subtotal (95% Cl) 147 138 ——e—— 100% 0.18[0.02,1.53]
Total events: 1 (Topiramate), 5 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.57(P=0.12)
1.2.2 Withdrawals: AEs
Connor 2008 8/30 3/32 T 21.67% 2.84[0.83,9.73]
Ondo 2006 36/117 10/106 —.— 78.33% 3.26[1.7,6.24]
Subtotal (95% Cl) 147 138 < 100% 3.17[1.79,5.63]
Total events: 44 (Topiramate), 13 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.85); 1>=0%
Test for overall effect: Z=3.94(P<0.0001)
1.2.3 Withdrawals: other reasons
Ondo 2006 8/117 8/106 —— 68.44% 0.91[0.35,2.33]
Connor 2008 4/30 4/32 —+— 31.56% 1.07[0.29,3.89]
Subtotal (95% Cl) 147 138 - 100% 0.96[0.45,2.05]
Total events: 12 (Topiramate), 12 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=0.11(P=0.91)
1.2.4 Withdrawals: total
Ondo 2006 45/117 23/106 l 78.08% 1.77[1.16,2.72]
Connor 2008 12/30 7/32 T 21.92% 1.83[0.83,4.02]
Subtotal (95% CI) 147 138 <& 100% 1.78[1.23,2.6]
Total events: 57 (Topiramate), 30 (Placebo)
Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.95); 1>=0%
Test for overall effect: Z=3.02(P=0)
Favours topiramate ~ 0-01 0.1 1 10 100 Favours placebo

APPENDICES

Appendix 1. MEDLINE search strategy

1. exp Essential Tremor/ (1183)

2. (essential adj3 tremor*).abti. (2473)
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3. (familia* adj3 tremor*).abti. (132)
4.10r2or3(2654)

5. topiramate.abti. (3113)

6. topamax.abti. (75)

7. epitomax.abti. (4)

8.50r60r7(3134)

9. randomized controlled trial.pt. (367656)
10. controlled clinical trial.pt. (87895)

11. randomized.ab. (287683)

12. placebo.ab. (151722)

13. drug therapy.fs. (1677138)

14. randomly.ab. (208754)

15. trial.ab. (298006)

16. groups.ab. (1332158)
17.50r60r7or8or9or10or1lor12(3287589)
18. exp animals/ not humans.sh. (3903063)
19. 17 not 18 (2818660)

20.4 and 8 and 19 (31)

Appendix 2. CENTRAL search strategy

1. MeSH descriptor: [Essential Tremor] explode all trees (62)

2. essential tremor*:ti,ab,kw (Word variations have been searched) (202)
3. familia* tremor:ti,ab,kw (Word variations have been searched) (7)
4.10r2or3(208)

5. "topiramate":ti,ab,kw (Word variations have been searched) (620)

6. "Topamax":ti,ab,kw (Word variations have been searched) (8)

7. epitomax:ti,ab,kw (Word variations have been searched) (0)
8.50r60r7(621)

9.4and 8 (6)

HISTORY

Protocol first published: Issue 3, 2012
Review first published: Issue 4,2017

Date Event Description
12 January 2017 New search has been performed literature search updated
19 December 2016 Amended amended version
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Date Event Description

12 October 2015 Amended amended

2 February 2015 Amended manuscript revised.

2 April 2014 Amended manuscript revised and search strategy modified.

4 February 2014 Amended we have revised the methods and the results sections, pooling

data from the two included studies

10 May 2013 New search has been performed Review updated and completed

4 August 2011 Amended revised version
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

In an attempt to provide a standardised and reliable assessment of the quality of the evidence of the study outcomes, we decided to use
the GRADE evidence profile, a systematic and explicit system for grading the evidence into four quality categories. We reported the results
obtained through this approach in a 'Summary of findings' table”.
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Methods for future updates

Two pre-planned analysis were not performed due to insufficient data. These will be implemented, if possible, in future updates of the
review.

Methods for analysing continuous data: the scales used to assess tremor in the majority of the studies are continuous. We will transform
ordinal scales with enough categories to continuous scales by assigning a score to each grade so that we can express the intervention
effect as a difference in means or as a standardised mean difference. In the case of an ordinal scale with few categories, we will combine
data from adjacent categories into two categories, and use methods for binary data as risk ratios (RR) or risk differences (RD) to evaluate
the intervention effect.

Sensitivity analysis: we will undertake sensitivity analyses to assess the robustness of results to fixed-effect versus random-effects
assumptions, and the inclusion or exclusion of studies at high risk of bias (i.e. inadequate allocation concealment and lack of blinded
outcome assessor). We will use best- and worst-case scenarios for taking into account missing data.

INDEX TERMS

Medical Subject Headings (MeSH)

Activities of Daily Living; Anticonvulsants [adverse effects] [*therapeutic use]; Essential Tremor [*drug therapy]; Fructose [adverse
effects] [*analogs & derivatives] [therapeutic use]; Patient Dropouts [statistics & numerical data]; Publication Bias; Randomized
Controlled Trials as Topic; Topiramate

MeSH check words

Humans
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